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HIE-HIE 


H iring, in bir, may be defined as a contract by irhich 
one man grants the use of a thing to another in re- 
turn fora certain price. It corresponds to the locatuxon- 
dudio of Roman lafr. That contract was either a letting 
of a thing (loeatio-eondudio ret) or of labonr (locatio 
operarum). The distingnishing feature of the contract was 
the price. Thus tlie contracts of mutuum, eommodatum, 
deposittm, and mandatum, which are all gratuitous con- 
tracts, become, if a price is fixed, cases of loeatitheondudio. 
Li modem English law the term can scarcely be said to 
be used in a strictly technical sense. The contracts which 
the Roinan law grouped together under the head of locatio- 
condtidio — ^such os those of landlord and tenant, master 
and servant, ihc. — are not in English law treated os cases 
of hiring but as independent varieties of contract. Neither 
in law books nor in ordinary discourse could a tenant 
farmer be said to hire his land. Hiring would generally 
be applied to contracts in which the services of a man or 
the use of a thing are engaged for a short time. 

HIRSCHAU, or Hirsau, a village within the amt of 
Calw and the circle of Schwarzwald, Wurtemberg, on the 
Nagold, is a station on the Fforriieim-Horb Railway, and 
has paper and other factories. Population 800. It owes 
its origin and its historical interest to the now ruinous 
Benedictine monastery in the neighbourhood, the Monas- 
terium Hirsauglense, at one period one of the most famous 
in Europe. It was founded in 830 or 832 by Count 
Erlafried of Calw, at the instigation of his son. Bishop 
Nottiiig of Vercelli, who enriched it with, among other 
treasures, the body of St Aurelius. Its first occupants 
(838) were a colony of fifteen monks from Fulda, disciples 
of Hrabanus Maurus and Wolafridus Strabus, headed by 
the abbot Liudebert. During about a century and a half, 
under the fostering care of the counts of Calw, it enjoyed 
great ptosperit}*, and became an important scat of learning j 
but towards the end of the lOth century the ravages of the 
pestilence combined with the rapacity of its patrons, and 
the selfishness and immorality of its inmates, to bring it to 
the lowest ,ebb. . After it h^ been desolate and in ruins 
for upward of sixty years it was rebuilt in 1059, and 
under Abbot William "derSelige” (1069-1091) more than 
reined its former splendour. By his Gonstitulumes 
Hirsaugienses, a sort of new religious order, Ordo Hitsau- 


giensis, was formed, uf which the rule was afterwards 
adopted by many monastic establishments thronghont 
Germany, such as those of Blaubeuren, Erfurt^ and Schaff- 
hausen. The friend and correspondent of Pope Gregory 
' YII., and of Anselm of Canterbury, he took active putt 
in the politico-ecclesiastical controversies of his time; 
while a treatise from his pen, De Jfustca et Tonis, as 
well as the PkUosopIiiearum d astronomicanm institu- 
tionvm libri III., bears witness to his interest in science 
and philosophy. About the end of the 12th century the 
irtaterial and moral welfare of Hirschau was again very 
perceptibly on the decline ; and it never afterwards again 
rose into importance. In consequence of the Reformation 
it was secularized in 1558 ; in 1692 it was laid in ruins by 
the French. The Ohronicon Hirsaugiaise, or, as in the 
later edition it is called, Annales Hirsaugiatses of Trithe- 
mius (Basel, 1559 ; St Gall, 1690), is, although containing 
much that is merely legendary, an important source of 
information, not only on the affairs of this monastery, but 
also on the early history of Germany. The Codex Sirsav- 
giensis was printed at Stuttgart in 1844. See Christmann, 
Geschidite des Masters Hirstltau (1782); Steck, Das 
Kloster Hirschau (1844); Wolff, '‘Jrdi. Trithemius u. 
die altcste Geschichte des Elosters Hirschau,” in the 
W&rttemhergisdtes Jahrhue^ for 1863 ; and Helmsdorfer, 
Forsehungen sur Geschichte des Abts Wilhdm von Hirschau 
(Gottingen, 1874). 

HIRSCHBERG, the chief town of a circle in Prussian 
Silesia, government district of Liegnit:^ is beantifnlly 
situated at the confluence of tire Bober and Zacken, and on 
the Silesian monntain railway, 30 irtiles S.W. of Lauban 
by rail. It is the seat of a ci^e court and of a chamber 
of commerce. A great portion of its old walls still remains, 
and to the south of the town there are pleasant promenades. 
It possesses an Evangelical church, one of the six stipulated 
for in the agreement between Charles of Sweden and the 
emperor Joseph L in 1707 ; four Catholic churches, one of 
which dates from tbe 14th century; aqmagogu^ an Evan- 
gelical gymnasium, a school of the middle grad^ a female 
school of the higher grade, an orphanage, and an a^lirm. 
The town is tire principal emporium of commerce in the 
S ilesian mountains, and its industries include the carding 
and spinning of wool, and the manufacture of linen and 
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Portland cement^ pommin,&ealiog-wax,bl^i]ig,cbemica^ 
machines, fire-engine^ chmpagne, and dder. There is 
aUo a licely trade in com and agiicnltnTal produce. The 
town is celebrated for its romantic surronndlngs^ inclnding 
tbc CavaUerberg, from which there is a splenwd Tiew, the 
Hausbetg, the Heliconi crowned hj a small Doric temple. 



aou lUB Daiiier laYue, over which rnei 
The population in lS7d was 12,954. 

Hirschberg was iu existence in the 11th centu^, and obtained 
town rights m llOS from Boledans III. of Poland. It withstood 
a siege by the Hnstites in 1427, and an attack of the imperial 
troops in ISIO. The fcmndatiou of its prosperity was laid m the 
16th centnzy th^ introdnetion of the xnannfactim of finen and 
Ttil^ 

HI91TUS, Ar^us, one of Caesar’s chief supporters and 
most intimate friends He was with him ns legaiUB in 
Canl After fbe civfl war broke out in 49 rc, be Mon-B 
to hire been generally stationed in Borne to protect Csesai'a 
interests there. Be mis a personal friend of Cicero, and 
n<«ed bis mflnence with CiEsar in behalf of the orator'a 
^tfier and nephew. He was nominated alone with Fhnsa 

of « aa; and after lie 
Actor's o^ssmatina in March 44, this honour made him 
leading actors in that tronUed 
the senatorial party against 
Antmy and led their^armies into Umbria, where Artony 
Dea Bratns in Jlntina, On Jfaich Wth 

****' Antony had the 
upper hmd, and Fansa was mortally wonnded* and in tin. 

Kt defeated tS 

rom? ^ ®l««9oent assault on SeiS 

rite®" A““” 


carriages of natives. The ^strict has always been subject 
to &mtne. The first calami^ of thm kind of which we 
have antiientic record was the famine of 1783 j since then 
there hare been several more or less serious failures of the 
crops. 


crops. 

The principal enorts are oil-seeds, gram, grains, copper 
and brass utensik, bides, and a lifetie cotton; the imports 
-—salt, sugar, fine ric^ cotton goods of English make, 
spice^ and iron. The exports are donble the imports in 
valne. The rural manufactures comprise coarse cotton 
cIoQi, vessels made of prepared skins^ and copper and brass 
vessels. The ammol out-turn of loii^ saltpetre is esti- 
mated at 450 Tnavnds. The trade of fbe district centres 
in Bhaw&niy where nine lines of trafiBc converge. The 
main road, a^nt 50 feet wide, unmetallcd, traverses the 
district, passing through Hdnsi and Hissdr towns ; fonr- 
teen other roads supply commniucation. The censns of 
1868 letnra^ tte population nt 484,081 (malea 266,847: 
fen^e^ 21i,^4). The Hindus numbered 373,987; 
MahomefaM, 102,928; Sldis,lB13; oad “ otbere.” fiOW. 

are mpiaopalirie^ riu., BbawAn^ 32,254: 
Hisrfr, 1^133; a&d HAdsi, 13,563. The diatact uolfce 
nmbe^ 396 men in 18^-73, and the municipal JSL 
1« 4. In f^same year Oters were 60 schools, tntli 17^0 

^ ^ of Hhssdr a very dry ; hot westcrir 

winds blow from ibe middle of Maroh till MvTbl 
reinfell for the six yeare ISGr-S to iKVg 

'*re ^ are f^S,« a„-d'S 

PMaaonnlly breaks ont. Skin diseases also 

Bb.SSSa&™“”‘ “« .itatrf M 


ana between 75* 16' and 78* w w i ** "• «*•, 

aa the &*. and H VT br ft. It fa bounded 

of the British 

oa fte TT. by the ^rta of^S. and 

““fe J Popalation (1868), 484 681. ’ 

the great 

plains dotted with shrab ^ of ^dy 

aadnlatioDe towards the south. Broken by 

hte out of a “to hiBs of rock 

«rer, whosa ^eGhaggat is its only 

Wl of ram in tbe lower 

'^oaSi cotton is 


famine of irsl "ffiLsTiS -'""I® f,*"* *«*' "*‘1 tbe miS 
thgy ronld not cnfonl^to “A in 1803, 
185( HIssar mis wbolly lost for « ti^fa il* aratinv 
Enropem were dthw miidSw 5”* 

under fteb hwedltairftiS, ‘ .to. The Bhnttfa 

recowiwi. fi.. «T.j. y^aaflle. Before Delhi had 


“c«we^ the rebefa vete ntteriy rented, 

qnartei fte "bore* .iSt head- 

BS long; population (1868)^ 14133 
Mahometans 4805, Sflfts 34 ^211, 

ffltaated on the wS town is 

gflM. It was fSS fa S AV of 

^h, who constmeted the imn nl to*^ ?*®Po*o>^ J'iroz 
But this fell into decay duSft.it’^P^^ '“tor; 
the constant faroads of fast century, owing to 

caaipletely depopulated was almos t 

®«torward5 1783,b;t^^ 

B^t a fort^nd SlilSTs ^hom^ 

caffle WbothfarcSSTriT^^ It contains o 

for pashuBM m, “ ®ti estate of 
Sretps ifii, sugar, oiL ®® *™Port trade in 

i. ‘81229. 
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•called Koh-i-tan, fonn the X. and If.W. bonndaries of 
JBEissar. .On the W. it is trholly hounded hy the desert ^ 
the Osns limits it on the S. and S.E.; and the states of 
Karategin and Darwaz complete the houndaiy on the E. 
•Until 1875 it was one of- the least known tracts of 
'Central Asia, but in that year a Bnssian expedition 
‘from Tashkend traversed and surveyed a great portion of 
lit, and dnce then successive expeditions have es^lored 
various other portions, so that it is now very fairly known. 
Hissar is traversed firom north to south by four important 
tributaries of the Oxns, viz., the Surkhab or Yakhsl^ Kafir- 
nihan, Surkhan, and Shirabad-Daria, which descend from 
the snowy' mountains to the north and form a series of 
fertile valleys, disposed in a fan-shape, within which lie 
■embosomed the principal towns of Hissar. The two chief 
mads by which Hissar is approached from Bokhara and 
(Russian Turkestan lie through Harchi and Sliahr-i-sabz 
iiespectively. Both these rentes unite at Ak-roba, on 
'the crest of the range between Ehnzar and ^isnn. 
'iliere is also a difficult ront^ running through fine forests 
from Takobagh across the mountains to Sarijnl A little 
•way down the other side of the mountain chain between 
Ehnzar and Derbendis situated the famous defile formerly 
called Eohlnga (Mong. “ Barrier”) and the Iron 6at^ but 
now styled Bnzghol-khana or Goat’s House. This pass is 
described by the Bussians, who visited it and were vividly 
impressed with its solemnity, as- a huge but narrow 
di^m in a transverse ranges whose frowning rocks 
•overhang and threaten to choke the tortnous and ^oomy 
•corridor (in places but 5 paces wide) affording the 
only exit from the vall^. In ancient times it was a 
‘Vantage point of much importance, and commanded the 
, -chief route between Turkestan and India. Hwen-Tsang 
who passed through it in the 7th century on his way south- 
ward, states that there were then two folding doors or gates, 
•cased with iron and hung with bdls, placed across the x>a6s. 
-Olavijo, the Spanish ambassador to the court of Timur, 
•heard of this when he passed riunugh jOie defile 800 years 
■after, but the gates had then disappeared. Derbend, the 
ifirst inhabited place met with, is a poor village in the valley 
•of the Shirab^-Daria, along whi^ runs the road to the 
•Oxus and to Afghanistan. Shirabad town itself is a place 
•claiming great antiquily. It has a citadel and three rows 
of walls, and with its surrounding villages presents the 
aspect (ff a flourishing oaris. There are fonr ferries over 
‘the Oxus in the Shirabad chiefship or district, viz., Chush- 
ka-guzar (boar’s ferry), Fatta-kissar, Shnr-ab, and Kara- 
-kamir. 

Baisun, a picturesque Uzbek town considered to be very 
•healthy, fies on the road from Derbend to Hissar town. 
CESmer^g from 'the somewhat complex monntein mass 
-which fills up this part of Hissar, the valley of the Surkhan 
is reached. This large river is formed by several afflnents 
from the snowy range to the north, one of which, the 
Tupalan, formerly gave its name to. rite whole stream. 
The vallqr in its upper part is between 40 and 45 miles 
-wide ; the banks of the river are flat and reed-grown, and 
-are ^qnented by wild hogs and a few tigers. The 
^ -Suikhan valley is highly cultivated, especially in its upper 
-portion, where the villages are crowded. It supplies 
Bokhara with com and sheep, but its chief products are rice 
:and flax. When Hissar was independent the valley of the 
Surkhan was alvirays its political centre, the town of BQssar 
being simply an outl}dng fortress. Fasting by four fortified 
‘towns, Dehinan, Sarijni, Regar, and Earatagh, all in the 
basin of the Surkhan, BQssar (»fort) elaims notica Its 
position at the entrance of the* Favi-dnl-dul defile com- 
. manded the entrance into the fertile vaUqrg of the Surkhan 
and Eafimihan, just as Eubadian at the. southerii end of 
'■the latter stream defended them from the south. The 


famous bridge of Pul-i-sanghin (stone bridge Tash-kepri 
in Turkish) lies on the road from Hissar and Eafirniiiqn to 
Baljnan and Eulab. It spans the Surkhab, which is here 
hemmed in between lofty and precipitous diffs barely 30 
paces apart. The bridge itself abuts on projecting rocks, 
and is ten paces wide. The next place of importance is 
Eulab, in the valley of the Eichi Surkhab, so called from 
the lakes or inundations near which it stsmds. The dis- 
trict is part of that once famous as ]E^otL The town 
(which, strictly speakings is the capital of Eulab district 
as distinct from Hissar) contains about 500 houses and a 
poor citadd, and from it there are roads to Badakhshan 
and Enigan-tepe and Eubadian. These two lie in the 
valleys of the Yaksh (or Surkhab) and Eafimihan respect- 
ively. Eulab produces wheat in great profusion, and 
gold is brought thither from the surrounding districts. 
Eubadian is a laig^ silk-producing town, and is surrounded 
with rice-fields. Formerly the two last-named valleys were 
densely peopled, and a series of settlements extended south- 
ward ^m Ddiinan, from which town an arik or canal pro- 
vided the city of Termez with water. Termez, or Termedh, 
was an ancient and important city on the Oxus. After 
being destroyed by Jenghiz Ehan and lying for some time 
in ruins, it rose again into note in the following centuiy, 
and when visited by Ibn Batnta, and later by davy o, it 
had grown again into a place of some importance. It is 
now a mass ^ mins. 


The popnlatioii of the districts of Hissar and Enlah consists 
princi^ly of Uzbeks and Tiyiks, the former predominating, and, 
os in the valleys of the Su and Zarafshan, gradnalfy pnsh^ the 
aboririnal Tajiks into the hills. East of Dn^mta the ^iks 
are the dominant race. On the banks of the Oxns there are some 
tribes of Baignsh Turkmans who work at the ferries, drive sheqi, 
and accompany caravans. Lynli (ppsiesk Jews, Hindns, and 
Afghans are also to he found in Hissar. Bnt the Uzhdcs are the 
most nnmerons, and their influence is so great Out at Boldiara 
Hissar is known as Uzbekistan, fl^e dimate of the valleys 
of Hissar smd Eulab is pleasant as they are rirnt in by moun- 
tains to the north and open towards the Oxus to the south, 
^isnn (3410 feet) is the most derated town. Hissar and Eulab 
produce in abundance aU the cereals and garden plants indigenous 
to Central Asia. Cotton is grown in conmderable quantities in the 
district of ^irabad, whence it is exported ly way of Ehnzar to 
EarshL The difficulties of tran^ort would ^vent its bring 
brought in any quantity fiom other places. Dehinan, Hissar, and 
Dushamba esport com and flax to jBoldiam. From the vicinity 
of Wtinanr is exported rock-sal^ and sheep are brought to Bokhara 
and Eardii from all parts of Hissar distri^ as well as bom BaBnan, 
Ynrchi, and Afghanistan. A species of jtmiper, called arena, is 
nsed for timber. Salt is found at Bash-kurd, m the mountains of 
Hazret-Im^, and at other _^acea There are numerous brine 
springs in various quartern, indicating generally an inexhaustible 
sappy of rock-salt. Anriferons sand has been discovered in the 
and the inhaldtants wash the sands after the floods in 


vaKsn, , , - 

g priTig. nrpwbandigft is coov^ed by means of camds, mules, and 
hotses from Hissar to Earshi and Boldiara. Hot a angle waggon 
is to be found in the district^ and the wooden aria & not evm 
known there. Politically, Hissar now consists of seven snb-dis- 
tricta seemed b7 bejs, Shirabad, Baisnn, Dehinan, Yur^, 
Hissar, Enigan-tepe, and Eubadian ; and Eulab of two, B^jnan 
and Eulab. The wiA of tiie chief route between the Russian and 
British possessions in Asia lying through Hmsar has spved of 
I pfe years to bring it into prommence, and will fdways invest it 
with a certain importance. 

HUIbary . — Our knowledge of the history of Hissar is most aag- 
mentary. In early written histoiy this country was part of tw 
Persian empire ofme Achsemenide, and probabk aftenrardsnf the 
Gneco-Baefrian kingdom, and then subject to the Eastern swarms 
who broke this up. In the time of tiie Sassanian-kings of Perm 
it was under the Haiathalah, the Ephthdites or "White Huns of the 
Greeks, subdued by the Turks in the early part of the 7th centiOT, 
tiiese soon to be displaced by the klohometan power. Terme^ 
WiiKa'aian, and fthag^an are named as places of importance ly 
the Arab geographersjif the 10th centuiy ; the last name wm ^ 
applied territoriSly to a great part of the His^ 
now obsolete: The conntiy was successivdy sulgect to the Monml 
Chaeatai dynasty and to fenur and his successors ; it afterwarus 
became a duster of Uzbek states of obscure histo^. Himr Mna 
annexed by the amir of Bokhara in 1869-70, soon after the Ri^n 
occupation of Samarcand. (C- " "• •“•! 
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L Animal Hisioxogv. 

A nimal histology (from Irm, a web or tissue 
and koyoSf discooxse) is tiie study of tbe mionte 
strnctnra of the tissues of animals. By a tissue is meant 
any part of an organism which has undergone spedal changes 
in structure in adaptation to the performance of spe^ 
funetionsL These soecial chanims are exnressed hv the 
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oignnbin. An amoeba, for example, it is \rell knovcn, is 
cabbie of finding, seizing, devonring, digesting, and assimi- 
lating^ food, has a special provision for rollecting flnid and 
pompins it out of its bodr. tesniies hr its trlinln snrfapA 


lating^ food, has a special provision for collecting flnid and 
pumping it out of its body, respires by its whole surface, 
moves about appmntly where it will, mchibits a sensibility 
to tactile impresions, and reacts in ail probability to smeli 
if not to sound and l^ght,— in short, is capable of perform- 
ing, although with the lowest possible amount of activity, 
almost every function which animals vastly bwTipr i, the 
scale of organization exhibit But even in the amoeba we 
cannot say certainly that there is no difierentiation of its 
protoptam. For a condensed portion— the nucleus— is 
set aside to mitiate the reproductive function, and it is hr 
means of the external and firmer layer (ecto plasm ) that ito 
moroments are ^ected and its relations with the external 
^d mmtamed, while the internal more flnid protoplasm 
“ wncemed with the digestion of the food. 
®*®»“sms whose protoplasm is pro- 
0“ft«therhand,th%re 
m othw oigani^ which are also imided as comoosed 

constituted by a single^U 
which nevertheless show a marked nrourus in 

8«ibstaS^art dSlhS 

xYoctiluca, which snbsSL “ 

anstentation or dafim, .. n ? J? functions of 

whether the structure tbna ni.”.!* “ s“ch cases 

direct conveision of the Drotorf^”*iJ* formed by the 
the surface which subseonentlv^L^" ^ ? exudation on 
the protoplasm may b? set Midi's portions of 

mtke functions. We see performance of 


I Tbe animal tibues may be classed under tbe four Lcada 
, of Connective Tie^ue, Jfiacwlar Tiffnij and 

^'ertous Tiesue^ Of tbc&e four clashes of tissue tbe 
I epithelium Is the most primitive and least altered. In the 
I development of the Metazoa the numerous embr}'onic cells 
; which x^ult from the dhision of the single cell — the ovum 
— tend in nearly ereiy case to arrange tbcznseh on as a single 


which is formed hy two layers derived from the 
single layer, and separated from one another by a narrow 
interval (which is all that remains of the original cavity of 
the vesicle) except at the orifice of the cup, where thev are 
coutinnons (bilaminar condition of the blostodcnn).* At 
this part some cells become separated from one or both of 
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layer of cells, f Ihem, bee-ome n third 

not being arranged into a other iw-o in 

therefor^ fotmi^ an epithellam”/srij anil not, 

the blostodeim), (fig. ‘Prn Vni* “ndition of 
the outer one, three Jayen-, 

give rise to all the o nirtm iui ”*"*^*' ^ entoderm. 

nervonstissuesarlioXSS^ The 

: the connective andmusculwtfc l®®-*®'^®™! 

I derm or middle laver In mi^***» ongmate in the mcso- 
ever.the mesodera^fanojd Calmttrata, how- 

embryo as in the™C T ®"b'’of the 

and Medum it never beconiAa i3’droid polyps 

^^enn and eritode^ffJaTftf^ f™«n the 

“y be foimcdto a creator austentaculnr 
tbe two ptimaty layem, and eff^r . between 

fLfe®" ® ^ mrsodeSW ‘‘ «ne 

““P-MofeeiSS^'e; 


&rmoflocomotoiyo4SeaSrteml*’"^?®‘*“” “ *a 

or permanent (effia^ ^ i„^,»?l“*^/P8«adapodia) 
actual chanaam the mJnnS: ? ^ ‘bese can anv 

A differentiation dS'E^ew® P”‘®P^?a» be 

romaiikable instance—tbe owever, occur in one 

atnatnm « dore the creiSed“ V ^“nsvBise 
tissne of the higher anS^ to mnscnlar 
rt IS impc^-bie not to infer a triS?* peculiarity 

tions; and mmilarly, h, the “ntractfle fnn^ 

tia^ of the protoplasm of SSdto’ ® 

Whereas m the n.n» contractile 
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ceDs which either still have their place in the general layer 
of the ectoderm or are but imperfectly separated from it; 
and here, again, the commencing separation does not occur 
«t one part only, but over estensive tracts of the surfaca 
Nevertheless these cells are modified in structure precisely 
in the same way as those which fn higher animnla are 
derived from the mesoderm. The nervous functions are 
also performed by cells and fibres which, although they 
show those modifications of structure whi(^ in the higher 
animals are charactemtic of nervous tissue, yet remain 
atrictly confined to the ectoderm, and do not, as in the 
higher animal^ penetrate into the mesoderm. 

The Epithelial Tissues. — ^Althou^, as we have seen (see 
p. 4, note 2), the layers of cells which are first formed are 
^yers of epithelium, and, therefor^ the epithelial tisanes are 
the first to be produced, nevertheless we find that they 
undergo less modification in structure than any of the other 
three dasses of tissua As before said, they invariably con- 
. eist merely of cells cemented together by an imperceptible 
amount of intercdilnlar substance,^ and the cells them- 
sdves only show -minor degrees of modification in shape 
and structure, at least as compared with the other tissues 
constituted mainly of cells, namely, the muscular and 
nervous. 

Modifleatims in Shape of EpUhdial Cells . — ^The cells of 
this tissue may be either elongated and set like palisades 
■over the surface which they cover, in which case they are 
^ termed "columnar” (fig. 3), or they maylbe flattened out 
over the surface, and mey then appear as thin "scales”; and 
eroiy variation in shape is'met with between these two 
ei^emes. In any case where they form a single layer, 
since the cells are set closely together, the mutual apposition 
of neighbouring cells produces a flattening of the opposed 
sides, so that, when the epithelium is looked at from the 
surface, the cells have a polygonal outline, and collectively 
present the appearance of a mosaic pavement (fig. 4). Li 



Fig. 8. Fig. 4. ■ Pig. 6. 

Fig. 8.---G(dumnar ^tlidlnm cella. 

‘FiGk 4.-'M(»ale appearance of qilChdlnm. 

Fig. Stratified ^Ithelitun. 

^^ertain cases, especially where there is liability to abrasion 
of the surface which they cover, the epithdial cdls are dis- 
posed in two, three, or more superimposed layers (fig. 5), 
and then the cells of the different layers may vary much 
in size, shapes and consistence. Such an epithdium is 
-termed " stratified.” 

It frequently happens that the layer of epithelium which 
■covers a surface is prolonged into depressions, which may 
be qmte simple or may be ramified either slightly or in 
the most complex manner. The epithdial cells which 


which the depression opens, or th^ may become more or 
less modified in dze, shape, and other particulars, and con- 
stitute themselves into a distinct variety of epithdial tissua 
Since depressions like those just mentioned are generally for 
the purpose of forming some special secretion, and are termed 
■glands, and since this secretion is elaborated by the agency 
of the epithelial cells which line the gland) any such special 

^ Exceptions to tliis general rale are seen in tbe layer of cells which 
underlies the ehitinons cnticnla of annelids (Glapar^e), and in the 
«namel organ of the developing teeth of vertehmtes (KfiUiker), where 
the cells, althongh. epithelial, are xamified and united hy their hranches 
into a network ; and, in a far less degree in many of the lower cells 
of a stratified epithelinm, where it can he seen with a high power that 
the edges and surfaces of the cells are provided with niimerons short 
projections which are applied to those on a^acent cells. 


variety of epithelium is termed a ** glandular” or “ secreting” 
epithelium.' ^ 

Modifieatims in Structure. — ^The modifications in struc* 
ture which the cells of epithdial tissue undergo are com- 
paratively slight. One of the most common is the conver- 
sion of the external layer of the protoplasm of the cell into 
a firm membrane, generally of a homy nature, but this 
membrane is seldom sharply marked off from the substance 
of the cell, as is the case with the cellulose membrane of 
the v^table cell It becomes formed, moreover, to a very 
different extent in different cells, according to the function 
which the particular epitbdium has to perform; wher^ for 
example, the epithelium is almost purdy a protective cover- 
ing, as in the stratified scaly epithdia, a considerable 
part, or even the whole thickness of many of the epithelial 
cells, is thus transformed ; but where, ou the other li pu d, 
the cells have to play an active part in yidding a secretion 
to moisten the surface or in protruding a portion of tlieir 
protoplasm in the form of vibratile cilia to produce currents 
over the surface, or to move the organism through the 
water, we find little, if any, of such conversion of the 
superficial cdl-substance. \'^at little there may be is con- 
fined to the attached surfaces of the cell, or if there is any 
such covering on the free surface, it is penetrated by pores 
which allow of a communication between the protoplasm of 
the cell and the external medium. 

Another common modification of structure which epi- 
thelial cells exhibit is the existence of vibratile cilia at 
the free surface (fig. 6). This, again, is especially frequent 
with cells of a columnar shap^ but it may occur in any. 
The cilia appear to be protrusions of the more 
active external protoplasm of the cell, which are in 
most cases incapable of beitag again withdrawn, and 
are in all probability modified in minute structure, 
although ^ey are always so small that such modi- 
fication, if it exists, escapes detection even with the 
employment of the highest powers 
of the microscope. At their base, 
however, the cilia are certainly con- 
tinuous with the unaltered proto- 
plasm of the cell. This may be 





Fig. 6. 


Fig. 9. 


Fig. 7. Fig. 8. 

Fig. Cw— a dilated epltliellnm cell. 

Fig. 7^A striated eplthdlnxn cell. 

Fig. 8^A dilated odl vith one large cUlum. 

Fig. 0.— Sense-epitheUnin cell at Aureitom 

seen even where the cilia are smdl and spring in a brmch 
from the free surface of the cell, but much better in those 
kinds of ciliated epitbdium in which but a single large 
cilinm is connected to each columnar cell (fig: 8^. 

Many epithdial cells, especially those of secreting ^nds, 
show a differentiation of their protoplasm in ^the form of 
fine strisB or rods which pass from the attached border of 
the cell towards the free end (fig. 7). Cells thus modified 
are found in the ducts of the salwaty ^nds, in the alveoli 
of the pancreas, and in the convduted tubules of the 
kidney in Yertebrata. / 

One of the most remarkable rnodifications which qiithe- 
lium cells er^bit is found in the organs of specid sense. 
This is the presence of a fine filamentous process or processes 
sp rin ging from the free snrfirce of the epithelium cells, and 
resembling in their appearance long cilia, bntnot spontane- 
ously vibratile (fig. 9). Aforeover^^the cells in question. 
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irhidi aie generally of an elongated columnar fonoi com- 
monly branch ont at their detaraed end into fine processes 
whidt appear to become conneeted idth nerre-fibres. Cells 
of this character occur even eo loar in the i/efama as the 
Ifedusx, in connexion isith the nerve-q^ithelium to bo 
afterwards mentioned* And, indeed, in many cases where 
eeUs of this character enter into the constitution of the 
aense organs, it is probably most consistent with their true 
natnxe to regard them as detached portions of nervous 
tissue, which also iu every case is originaSy of an epithdial 
nature. 

liodifisatWM m tke Gdl f%a^afe.--^AnQthcr chief 
modificatidn which the cells of on epithelial tissue moy 
undergo oonsistB in the accumulation within the cells of 
vanous chemical substances, which may be cither taken 
in bodily as snob, or may be foimed in the cell from 
other substances which are sup- ^ 

plied to it by ^ blood. The 
substances that ore thus accumu- 
lated and formed within the 
of an epithelium are of veiy 
^rious nature a^ for example, /*««# 

(fe constituents of special secre- 
turns (fi^ 10), mudn, pigment, to.— EpObcUnm cniia of 

globuH uric add, &a ISitoXtSWte ^Si 
These several mbstances an toler* 

epithelrain of the same kind— thus. 

^ columnar oiiitbo! 

ftat which lines a nart “ «™Btimc8 also 


[animal. 

their branching Ge!hprocefe«es (i-cc fig. 2, C, e). Prcfcntly, 
in the producuon of itrdinory oonncctire lt.<suc, itbreL a! 
two kinds make their appearance in the intercellular auii* 
stance, and to nil appearance imlcjicndcnt of the rultri. 
Those of the one kind H /> n 
(fig. 11, A) arc highly fj \\yff 
olobtic and refracting, 
not cosily afTcctcd by 
reagents^ ataiii dccjily 
with magenta, run 
flingljv nlnnye branch, 
and become united with 
neighbouring fibres 
as to form a network 
throughout the tbmc; 
those of the other kind 
(fig.'ll, B) are execs- 
eirely fine orid indih- 
tinct, never mn singly 



“ generally soft at first, but l 

tion with eartby salts ^yimpregna- 

cntieular fonSa *It ^ is term^ a 

Jayw, or a nniwi — j ^ ^posed cd a single tliin 
a “shell* afronsideriSrti.™^ ^ fuperimposed, so that 
cbitmonsorralcSj?6overiS?£fo^ The 
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B almost wholly nrenpied by ibg white Cbn'* li t’ iv 
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to of iMgs brnncM odto to-/ wipiisnie, tlietefeto, toflodin oU tl>Biii-.uor aasm of 

geliher by tbeir pcocesses into a network. The meshes of Livertebrata that similar aemente chaw “ 

& are occupied by clear inferceUuIar sutetance within five tissue, althongh there are un£ttbteay^tainmS«f 
^hich tim calcareous or horny matter which fonns the tions Md exceptioua Themosv.nrtmortvSS^to 
skdetbn IS deposited. ^ constitution of the groundSteuM 

^ ‘ jbreai Thus, as before mentioned, there is for 

/ r\ the most part an absence of the gelatin-yielding substance 

— J / \ . of the vertebrate connective tissua On the other bowl 

*"0 intercellular substance may become infiltrated with 

ooemicd principles unknown in vertebmte histology, as in 

1 \ thetunir of thef%Mi*ca^ wherecellnloseisfounii There 

modifications also in the appearance of the connective 
tissue fibres which are often accompanied by modifications 
« « . « , ^ » . . . ® ^ chemical constitution. Por example, in the Aiihro' 

. fto.ia^onnectivota,«oof.ponge. (P. E. Schulze.) undergoes extensive chitinization, 

When the development of the sponge is traced it is found and the fibres in it present a straight, stifi appearance, very 
that the first part of the tissue to be seen is the dear inter- unlike the soft, wavy look which is exhibited by the fibrous 
mediate substance, and the skeletal spicules begin to appear tissue of the Yertebrata. 

in this before the cdlular elements. These wander sirese- Although the ramified cell may be looked upon as on 
quently into it from one of the primary layers. There can the whole the most characteristic form of cril met with in 
be no donbt that this jelly-like tissue of the sponge reprc' connective twne, and although this is the first modification 
sents a primitive form of connective tissue, although, so far in shape which the rounded embryonic cells of the devdop- 
as has at present been ascertained, no fibres are devdoped ing vertebrate connective tissue take on, neverthdess it 

fx. mvaka nln/SA in manrr cn 


In the CidenteraJta, as in the sponges, the connective 
tisue makes its first appearance in fmrm of a dear 
intermediate substance, which may be so small in amount 
as to be almost imperceptible, or so large in amount as 
to form the main bulk of the organism. In the former 


gives place in many parts both in invertebrates as well as 
vertebrates to other forms. One of the commonret of these 
is the flat cdl, and we almost invariably &ad cells of tins 
description lying on or in connective tissue membranes, and 
lining cavities which may have become formed in the con- 
nective tissue. In the latter case the fiat cells may be and 


case, as in the developing sponge, there is an entire absence most conunonly are spread over the whole inner surface of 
of both fibres and cells, whereas in the latter case both the cavity which they line, and assume the appearance of 


Mads of elements are found. The fibres are the more con- 
stant, and are of tlie elastic 
Mnd (fig. 13) ; they have for 
the most part a direction 

across the t^kness of the 

tissue streteluDg from ento- — ^ 
derm to ectoderm, branching 
' and uniting with their neigh- ^ 
bonis to form the character- o 

istic network which, enclosing ^ 

watery fluid in ite meshes, Fio.ia— ceSs and ciBsttcciitw from 

" .1 . connective tissue of jiifiwMt. 

produces the jdly-Jike con- 
sistence of the tissue. Mbres of the white variety 
ate also found as low down in the Metazoa as the 
OalentmUa, In some of tiie acraspedote Medttsce they 
occur in the form of bundles of indistinct wavy fibrw 
situated near the surface of the jelly, and in the Aetinim 
similar fibres are found forming membranes which bear a 
strong resemblance to some of the forms of membranous 
connective tissue of the Yertebrata (fig. 14). As before 


a pavement epithelium. Such cells, which are termed 
epithelioid (or by some endothelial), are found lining the 
body cavity and the vascular canals and heart (where these 
exist) of all invertebrates just as they do the_ simOar 
cavities and canals in vertebrates, and they are derived like 
the rest of the cells of the connective tissue from the meso- 
derm, and therefore only indirectly froin the primary 
blastodermic layers. But in the bolotbnriani^ ond^ some 
other fttiimnls, the cells in question are derived directly 
from the entodem. 

In the MoUusca (fig 15) a peculiar type of connective 
tissne cell makes its appearance in addition to the ronnded, 
the ramified, and the flattened forma This takes the 




Fta. 14.— Fibres and cells of connective tissue of nn AetMa. (KOUlfcer.) 

mentioned, in the lower forms of Coelenteraia cells are w- 
tirri.y absent from their jeUy-like connective tissue but in 
the higher forms scattered cells (fig. 13) of indeterminate 
shape and position, but generally in the neighbourhood of 
the entoderm, begin to make their appearance. Some of 
these cells are amoeboid, bat others become fixed, and 
arranged in a network which pervades jelly. 

We see then that the cells, the intercellular sttbstance, 
the white fibres, and the elastic fibres of the vertebrate 
connective tissue are represented in these low fonns of the 
Metazoa- in a perfectly recognizable manner. It is not 
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differ from one another in this rc«ipccl, they ngrec in one im- 
portant character. A^^lethe^ transversely Ftriatod or no^ 
thqr all exhibit a distinct longitndinal striutiun of their 
snl»tanc(^ which is probably indicatory of n ]K)Iarity which 
the protoplasm of the cell has assumed nt the same time 
with the faculty of becoming rapidly Fhortened in the direc- 
tion of its length and coincidently with the Io*>s of the power 
of contracting in other directions, MorcnTcr, Ibis longi- 
tudinal striation is generally a^focinted with the pro|)erty 
of doable refraction, which is exhibited to a marked degree 
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not due, however, to the accnmnlation of chondrin — the 
chemical principle of the cartilage of vertebrates— *in 
interoellolar sabstance. Bat a true cartilage is met with 
in some of the higher mollnscs {Ctphdlopoda)^ in which 
there is a considerable amount of intercellular substance, 
and the only difference, as compared with ordinary car- 
tilage of most vertebrates^ is that the cells ace much 
ramified (as in some fishes). 

Bone, or ^eons connective tissue, as the word is under- , 

stood in vertebrate histology; is not met with anywhere • , 

amongst the Ihvertebtata, and this is less to be wondered J by all kinds of mnscnlar ti«^ue. 
at since it does not mvke its appearance even in some of the ' ' * 

lowest of the Vertebiata. Bnt hard structures of various 
tinds serve to supply the place of bone as a snstentaenlar 
txssn^ and these may be developed either within the con- 
nective tissn^ so as to form an internal hard skeleton, or 
on the exterior of the body, so as to form an external 
skeleton or shell When external the shell is an epithelial 
structure, or at least is produced the formative activity 
of the epithelium which covers the surface of the body. 

An internal hard skeleton may either coexist with an 
external, or the one may be fonnd to the exclusion of the 
other. 

In the coelententes the internal skeleton when fonnd is 
pnera% deposited in die jelly-like intercdlnlar substance 
m the form of separate spicnle^ which snhseqnenth* are 
cemented together a farther deposit of calcareous matter 

mm A menfiisiiFins 


The voluntary muscnlnr fibres aro those in wlrirh the 
protoplasm of the original cell Los undergone nio«t dif- 
ferentiation, If wc trace their development wo find that 
the}* originate from mcsodermic cells which liccome elon- 
gated in one direction, the nnclciic undergoing a corre- 
sponding change in shape; and soon I>cconiing inidtiplird ; 
we next find the external layer of the prutopla^ni I’Cconiing 
altered and converted into imi^cnlar snb^lanre, — 
which exhibits from the first both a longitndinil 
and a transverse striation. The change in qnc^ 
txon gradual!}* extends inward^ so as^to involve 
inore and more of the protoplasm. Up to ihi^ 
time wo can distinguish (fig. IS) in the muscular 
fibre a mcdnllaiy part composed of unaltered 
protoplasm, with nuclei, and a cortical part com- 
intoacontiMons AAto^'LTtTe'^^^ differentiated n,u.cK«ubM.inco. Fu\>. 

BpicnlesoftenpngertfromtheSlTinffi^teS^ ^ticntlj the nuclei leave their central sima. tp 
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butitBprabaie tb.rt%;^^^^^ SJT" tl>«>ugh the 

thesnperfidal flattened alb irhich thev^sMm to n r «>»"«» “• lb entirelr at 

the separate calcareons « little of the 

m m sfiwtA ^ UH^tc^ PTotopIasm to bc fotiiid with each nnrlcus. 


! ^paiate calcareons qiicnles 
are in some cases united by cal- 
careous matter, in others by homy 
substance, or the spicules may be 
altogether absent and tbe horny 
timework constitute the whole 
skeleton. There b no evidence 

to shear that riiAso AiiiniiMi..hna( mmJi Vm ic — . . 

1 and I6-SectIon of the ih^n of 



tihrl "> tlieatdhe xnn-cnlar 

tibi^ the nnclena does not mnltinly, nnd it in‘'ihtoin« i‘* 
centralsitnation. Thedifferentiation of ll d« toXm 

S® coS 'lit uto tire hJ t 


™ .aow inai tnese calcaieons and r.a ic-*rti„ or the .vn h Z mwcle, and it U t.n 

horny deposits ore fonned by the ^ th^anie is the case in the plain niuccnlir erfir 

dmet^ncy of the celb rf the The muscular fibres of the Invcrlebrata vorv rW i 

jelly-like tissue On the con- m "scraWethosie of vertebrates. Tn .t 


ssffisrsrj^c 

'I.™ In «nl™nlh '' 


m th. «bSr* " 

ff-WW. tta rt.ll U 
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supposed. 

in some (^ofoatirfanTm'^ « “d 

of isohted spicnlesi SS^off 
shapes, ^ present enrions 

with---thepbin or in4SiE!“fv'®“® “** 

OT volnntaiy, and the oross-striped 

Undoubted the hst.naES“.”*'J‘“’* 
a tr^tional form between thB**f^ r^rded os 
pombinra some of the rlinnirf!.!i ^ 

H espe^lly wen seen in rtVT* “**• This B «* "ons^S/ATi";.';' "•«*v-«>«fae 

in which the mnscnhi- fiiiwi ^srtebrates, i *®ue,' ^thesarcolemma. — •- 

““sist of long, iT®! strand 5 

form rese mbling f "“‘““obar celt jJ Myn iir ““deated protoplasm nrut "l*nmn«i*wll^ 


... — conformity 

jntn the greater mnsen- 
Jar activity they possess 
we find farbettermarked 
stractural features. On 
this account tlicmnsclcs 
of insects have been espe- 
cialiy carefully studied 
with a view to the cluci- 
dntion of the structure 
of msde generally. 

With a sufficiently 
fogh power n volnntaiy 

muscniarfibreofnnin- 

«ect (fig. 19) is seen 

Composed of an cx * ». — 
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end as to oanse the muscular substance to present both 
a transversely and a longitudinally striated appearance. 
Sometimes (os in the fibre shown in the figure) the substance 
of each muscle rod is partly collected into a swelling or knob 
nt eitW end, and these knobs so act singly and collectively 
upon the light which passes through the muscular substance 
as to cause a brighter appearance in their neighbourhood. 
In this way bright bauds seem to cross the muscular sub- 
stance alternating with the dimmer intermediate portions, 
and the appearance of transverse striation is much intensi- 
fied. This is still more the case when the muscle contracts, 
for the contraction is accompanied by an accumulation of the 
substance of the rods towards their ends, and an apparent 
blending of these into a dark transverse band or rather a 
series of dark transverse bands, which, reflect- i_, 
ing from their surfaces the light which is 
passing through the muscle, cause the whole 
of the substance between them to appear 
much brighter than they are themselves. 

There are other muscular fibres in the insect 
which present an entirely different appear- , , 
ance. In these (fig. 20) the fibres, "'^hich of 

are very fine, are wholly made up of alter- wina-mnwie or 
nating bands of dark and light substance. “'"****• 

They are far less like the voluntary muscular fibres of 
mammals than are the others, and there are no rod-like 
structures to be seen in them. 

We find muscular tissue, like the other tissues, appearing 
already in the lowest of the Metazoa. In sponges the 
orifices of the water canals are in many cases capable of 
being closed partially or wholly when the organism is irri- 
tated. The researches of F. K Schulze have shown that 
these orifices are encircled by long fusiform cells which 
appear to bo modifications of some of the ordinary ramified 
cells of the jelly-like tissue. The substance of those cells 
seems to be iindiflerentintcd, and it cannot be conclusively 
afiirmed that they aro of muscular nature, but at least they 
seem to subserve the function of muscular tissua But in 
the very next division — ^tho Jljfdromedusa : — the muscular 
colls are already so much differentiated os to .exhibit both 
longitudinal and transverse striation. Tlius many of the 
cells which form the muscular layer of the sub-umbrella of 
the Medusa! aro long fusiform ceils (fig 21, A) with an 
elongated nucleus in the centre, and gradually tapering 
ends, and their substance is striated, ns just remarked, both 
transversely and longitudinally. Sometimes there is a con- 
siderable amount of unaltered protoplasm in the middle of 
the fibre around the nucleus (fig 21, B), and this nucleated 
protoplasm may then project between the epithelial cells 



Fio. 21.^3Ittsenliir cells of Jotly-fisli. (llcrtnlf;.) 

of the ectoderm. In every case the muscular fibres are in 
close contiguity with the attached ends of the ectodermal 
epithelium, aud are with justice reckoned as a' part of the 
ectoderm. ^ the higher coelenterates the muscular tissue 
tends to lose its connexion with the ectoderm and to become 
r ,n^i}i>itrUri jn tlio jclly-like mesoderm, but the connexion is 
not wholly lost in any. In Hydra, on the other hand, the 
muscular tissue is represented only by simple longitudinal 
fibres, which aro either direct prolongations of the tapering 
ends of some of the ectoderm cells (Kleinenberg) or are 
embedded in the enlarged attached end of the cells 


Fxo. 22w— Muscu- 
lar fibres of mol- 
Inscs. 


(Kolliker, Korotneflf). In other invertebrates the muscular 
tissue is nearly always in the form of long cylindrical or 
flattened, tapering or uniform, uninucleated, longitudinally- 
striated fibres, which may possess a membrane, and a 
central strand of undifferentiated protoplasm (fig. 22, B). 
In some cases a transverse striation may be detected (fig. 
22, A), but more commonly the muscular fibres', especially 
in echinoderms, worms, and molluscs, ex- a 
hibit a peculiar double oblique striation (fig. 

23), so that an appearance of intercrossing 
lines is thereby produced. The obliquely 
striated fibres seem to take the place, in 
many of these comparatively sluggish ani- 
mals, of the more aciivi^ transversely striated 
tissues. With the exception of the appear- 
ance mentioned, they resemble the plain 
muscular fibres in structure, but they are 
capable of more energetic contraction than 
the latter. 

The Nervous Tissues of Animals . — ^The 
nervous tissue of vertebrates is composed 
firstly of cells — the nerve-cells or ganglion- 
cells, — and secondly of nerve-fibres. Most 
of the nerve-fibres possess a sheath formed 
of nucleated cells wrapped around the fibre, 
and in this sheath a peculiar white fatty 
so-called medullary substance is accumulated in some fibres, 
so that they are distinguished from the others as the white 
or medullatcd fibres. Tlicre is reason to believe that every 
nerve-fibre is connected with at least one 
nerve-cell, and conversely, that every nerve- 
cell is connected directly or indirectly with 
one or more nerve-fibres. Nerve-cells are 
generally comparajtively large solid-looking 
corpuscles, with a relatively large nucleus 
and nucleolus, and every developed nerve- 
cell lias cither one or two or a greater 
number of processes, which may or may 
not be ramified. It is certain that from 23 ,-Pttrt of 
many nerve-cells one process of the cell on^iiqueiysM- 
passes into and becomes a nerve-fibre.^ aIm, 
Nerve-cells are always traversed by ex- schwnuc.) 
quisitely fine fibrils, — ^nerve-fibrils, — and these pass out 
from the ccU into its processes. Apart from any sheath 
which it may possess, a nerve-fibre is composed of one or 
more nerve-fibrils, which aro em- 
bedded in a soft interfibrillar sub- 
stance. The nervous tissue of ver- 
tebrates is developed fromthatpart 
of the ectoderm which occupies 
'the middle of the dorsal surface of 
the embryo. In the bird and mam- 
mal the epithelial colls in this 
situation become cut off from the 
general ectoderm by the forma- 
tion of a groove which subse- 
quently closes over and forms a canal— -the neural canal. 
The innermost ectoderm cells (fig. 24-, B) which form the 
wall of this canal acquire- cilia at the end which is turned 
towards the cavity, while the other end of each cell is pro- 
longed into branching processes which collectively form a 
network amongst the deeper lying cells of the wall. The 
latter multiply considerably, and moreover groups of them- 
grow out from the sides of the neural canal as the roots of 
the nerves. The nerve-fibres themselves seem to be formed 
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Fig. 24. ^ Kcm - 
oclls^, of Medti$a\ B, from 
centml canal of aplnal cord of 
Tcrtobrate. 


either by the outgrowth of undivided processes from thes^ 
cells of the neural canal, 0 ^ '"•he junction of one elongat^ 
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cdl intli otliers. At ai^ rate tlie fibres are to be looked 
upon as ou^rorrths or prolongations of nerve-cells. Bat 
some of the oatgiorrths of the nerve-cells^ instead of passing 
into nerve-fibres^ become ramified^ and eventnally break up 
into fine eadi of rrhich is occupied by a nerve-fibril, 
and these form by their interlacement a netvrork vrhich 
joins that of the branched processes of the ciBated epi- 
thdinm. 

With the exertion of the formation o! the meduUaiy 
substance in the sheath, the nervous tissue of the in- 
vertebrate iLHatoa agrees predsely, so far as the nibnte 
stmctnie is concerned, vith that of vertebrates. The 
lowest forms in which nerroos atnictnres have been found 
are the ifetfusef. In these the tissue exhibits itsdf under 
two modifications. The first of these is a so-called nerve 
eptheliam (fig. 24, A), consisting of a portion of the ciliated 
ectodeim, the cells of whidh are prolonged at their attached 
ends into fine ramified fibres whidi interlace with one 
another and form a network of nerve-fibrils underneath the 
^^hel^ This form seems to correspond with the ciliated 
^thelinm of the vertebrate neural canal. The second 
modification occurs in certain cdls of the ectoderm, which 
have become sankensmgly here and there below the general 
epithehnffl of the surface and between it and tbomnseular 
layerofthesnb-umbrelle. These cells become enlarged, and 
thew noctens takes on the r^mracteristic appearance of the 

genemUy from opposite ends 
Of the cell (fig; 25) two processes grow out into longfibies^ 


R»S5, Kmfe cdltaA fibre Of AJeUr-fidiMvrvrrff}^ 

exLibit all the features of tbe nerve-fibres of hichcr 
Mo^ ^inay^pos^aancleatedshra^ Keso 


HISTOLOGrY [VCOCTABIE. 

the uumeTons reagents now so important in assisting to 
unravel the more difficult tissues. 

Aatorc of the VegUoMe a small ]K)rlion of the Setwof 

I contents of the fertilized cxnbiyo-sacoflbe P/tar>^ofw 
i^or'us (scarletprunncr, or French bean) l)e ovamined in n drop 
of water on a slide, it is seen to consist of protoplasm w ith n 
number of small free cells, in diOcrent stages ot dcvelDjanont, 
floating in it These cells consist of little rounded jaasH^ 
of protoplasm with a single contour line; tbty have the 
protoplasm more or less gramilar; and each contain^ a 
rounded solid body, tbe nucleus ii^^unlly with n Mnsli spot, 
the nucleolus. Other cells in the pre]>3ration iiave a di>'tinct 
wall witha doable contonrlinc, t]je«>c being older and more 
fully dcTdoped. In examining tbe cells it is iMtally 
not to employ pure water, but to use in*>tcad a ^tflutinn of 
sugar or gum (1 part to fiO or 100 of water). Stnxfbutgcr 
racommendsF, for examining (he contents of the cmbr)'D-rac 
in phanerogam^ n 3 per cent, solution of sugar, to which is 
added on the slide one droji of a 1 per cent, f-ulntion of o-mic 
acid. Absolute alcohol may also beu>«ed for fixing tbe pri^- 
toplasm in a nearly unaltered stale. A lonpludml scctitm 
of the growing end of tbe root of Fritilhriff will 

edibit the different stages of development of rclk 
Near tho apex the cells arc more or liMbcxagwialin slaj»e, 
and Lave a marked wall with a more orIc?s d^finct double 
Mntonr. Inside the ccli-wnll, and in clr*«c contact wilh it, 

18 the protqilttsm, a dGii«eIy granular soft inclmtic 
consisting of a mixture of allmniinuid<i, nnd Imving in ihi. 
centre a round and relatively vory large solid tiurlcus ivith 
one or two nucleoli In both omi JhWhtn^ 

as (ne ceU enhrees, clear spaces, called vacuole^:, but filled 
with c^-^p^fhat water with suKManccs in sedutir^n. 

protoplasm of (he cell. In some algm con- 
traetdo vacuoles are met with. The orilin.ai 5 - vacircJi. 


wmais,^ may even possess a nucleated sheath. These t onlin.aij- vacmJ 

fibres which may be branched or irabranched seem to bo 'D^rooso in number and enlarge, separatins; the 
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fiSffl triH. conwpondence of these cdls and mi ^ vacuoles. Prcscirtly the vaoioli - 

the Vertebtafa. Ixt. other invertehrates the neiTOaTtisstto ® cofflplctcly dosed sac inside the ccii-irnil ^ TJio 
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water. Where the ]^toplasm cuntains little water and is yeiy 
dense, os in some seew, a higher temperature produces little or no 
change. A violet colour is given to the protoplasm of young cells 
hy the application first of a concentrated smution of copper sulphate, 
next washing the prciiamtion cardully to remove all free traces of 
the copper solution and tlien applying a solution of caustic potash. 
Iodine ^ves a btouTi colour, su^r solution and sulphunc acid 
a rod*; and dilute caustic potash dissolves protoplasm or renders it 
perfectly transparent. Carmine and other colouring matters do not 
colour living protoplasm, hut impart a brilliant stain to it when 
dead. 

Protoplasm is usually separable into two parts, an inuer 
portioui endoplasm, more or less granular, and an outer 
more dense layer, the ectoplasm or primordial utride, which 
is quite free from granules. A similar layer surrounds the 
protoplosm of the nucleus. 

The living protoplasm exhibits movements either when 
inside a cell-wall or when the protoplasm is free and in the 
condition of a wall-less or primordial cell. The constant 
changes in protoplasm must be always accompanied by 
movements, but these are usually too small to be visible, 
and it is only in a few coses that tbo amplitude of the 
movements renders thorn visible. The movements are of 
four kiuds, and are distinguished as rotation, circulation, 
amoeboid, and ciliary. 

The first is the movement of rotation, os in Vallimtcria and 
Am^^ris^ where the whole protoplasmic sac rotates in the interior 
of the cell. The second is circulation, where portions only of the 
protoplasm move os indicated by the circulation of the crannies 
jiitlier and tliitlior in the mass, as in the cells of the hairs oiTrades^^ 
caniia and the stin^ng hairs of the nettle. In the third or nmee- 
bold movement whole masses of protoplasm not enclosed in walls 
change tlieir form and xiosition like the atitor&ff or white blood cor- 
puscle. These movements have been noticed in the amoeboid and 
plosmodium stage of the Myxomycdcs or gelatinous fungi. Laotl}*, 
a movement of small masses of protoplasm destitute ol walls, and 
having parts of the ectoplasm prolon^d to fonn one, two, or more 
vibratue cilia is not unfrequent in the zoospores, swarmsporcs, and 
spermatozoids of cryptogamic plants. All these ino\’omGnts are de- 
pendent on and mneh influenced by varying external conditions, ns 
light, heat, presence or absence of oxygen, kc. 

The cell-wall is a thin, clastic, transparent and colourless 
membrane, destitute of visible openings (except in some 
cells of Sphagnum and in bordered pits), but easily per- 
meated by water and gas. It consists of tho carbohydrate 
cellulose isomeric with starch, and in 3 *oung cells 

it is present in an almost puro state. Daring the growth 
of the cell tho protoplasm famishes material for the increase 
of the, wall in size and thickness, and usually during growth 
of tbe wall various chemical and physical changes occur in it. 

The increase in the size of tho coll is rarol)’ quite regular or gene- 
ral, except in free colls ns pollen grains and sjiorcs ; usually the 
growth is more or less limited to definite parts of the wall, and tho 
increase in size is accompanied by a marked change in form. Inter- 
calar growth at n ring-liKo zone on tlie ccll-wnll is seen in the genus 
eSdogonitm^ while growth at the apex of tlio cell is not uncommon 
in many unicellular algm and in hairs, as well os in the peculiar cells 
(the h 3 *phro) of fungi. 

Growth at several \mii\s on the surface of n cell gives rise to the 
jstcllato forms seen in tho pith of Juncus^ and a similar but more 
limited growth is tho cause of the ** tyloses,” or cellular filling-uii of 
vessels seen in many stems, vine, &c. Tho growth of the cdl-wnll 
in thickness vemy bo geiieml or local. Usually it is local, and is 
cither internal (centripetal) or external (centrifugal). Local thick- 
ening gives rise to the production of peculiar markings depending 
on the difTcrent opli<»l olTects produced by the thickened and un- 
thickened parts. Pitted markings ore very common, rounded or 
variously shaped portions of tho wall being left unthickonod, while 
the form of the pits, and their special arrangement, cither irregularly 
scattered or spirally nlaccd, give a clinmctcristic appearance to tlio 
walls of tho cells. Pits are often elongated, and wlien vciy much 
elongated, and extending Uio whole width of tho cell, form scalari- 
form markings, os seen in ferns. When pits are vciy narrow, 
cylindrical, deep, and branching, they form canals. Bonicred pits, 
in which the pit is surrounded by a border, occur in the pines. In 
other cells the thickening assumes tlic appearance of rings, spirals, 
or reticulations, which sometimes become detached from the walla 
In some instances, as in tho wood of tlie lime and yew, two kinds of 
marking occur in one cell. Pccnliar modifications of internal thick- 
ening are seen in the root-hairs of Ifarefianiia^ in the colls with cys- 


tolithes in the leaf of the india rubber, and in the pith of ^icinus 
&C. Extemol thickening is seen on the surface (cutide of the epi- 
dermis) of tho plant or on free cells, as pollen groins, spores, 
and produces peculiar and characteristic markings in various plants. 

By the alternation of more and less watery la^'eis the cell-wall be- 
comes marked by concentric lines or striee, os if the wall was built 
up of layers or strata formed one inside the other. wMch, however, 
is not the cjuc. A longitndinal striation assuming a ring-like or 
spiral direction is also met with on the walls of many mod and 
bast colls, and like tlie stratification just mentioned, due to 
alternations of more and less watery layers in the cdl-wdL The 
inner layer in the interior of the coll and next th^contents is always 
a dense Ja 3 *er rich in cellulose and with little water, a fact at once 
negativing tho incrustation theory. Stratification can he readily 
seen in transverse scotxons of tho bast fibres in the leaf of JBcya, or 
the bast of the stems of mmj Asdcj^adacecc ; and the longitudinal 
striation may be seen in tlie same fibres when dried, or in the dry 
wood cells of many conifers, as in Pinus sylvcHris, 

The walls of young cells consist almost exclusively of Rp<i 
pure cellulose, wliich is coloured blue by Schult:^8 solution^ of 
or by iodine-arid sulphuric acid, and is dissolved by strong ^ 
sulphuric acid and by ammoniacal solution of cupric oxide. 
Iodine solution alone gives no reaction, or more genendly 
a brown tint ; rarely the wall ^ves a blue reaction, as in tbe 
asci of some lichens or in tbe cells of tbe cotyledons of 
Tamarindus tndica. The cell-walls of most fungi do not 
givo a blue reaction with iodine and sulphuric add, form- 
ing the modification generally known as fungus cellulose. 
During growth changes occur in the nature of the walh 
different strata often having different chemical and physical 
properties. The three most important changes in the cell- c 
wall are (1) the suberous or corky change, the cell-wall in- 
wholly or partially becoming cuticularized or converted into 
cork ; (2) the ligneous or woody change^ the walls being 
converted into wood ; and (3) tho gelatinous change, as seen 
in many algm, where the cell-wall swells up enormously by 
the imbibition of water, and assumes a clear gelatinous 
appearance. These changes may occur separately, the 
whole wall being more or less completely changed ; or a 
part remains composed of cdlulose ; or, in other cases, 
two or more of these changes may coesist in tho same 
cell-walL 

Tho following reagents are useful in distinguishing the different 
changes. Schmtz’s solution mves a blue with starch and cellulose, 
and a yellow-brown with wood and cork. If tlie cork-cdls are pre- 
viously boiled in caustic potash, and the wood cells touched with 
nitric acid, the blue reaction may be got with sulphuric acid and 
iodine. Sulphuric acid dissolves wood cells, but does not touch 
cork cells. Ammoniacal solution of cupric oxide does not dissolve 
cork, causes wood to swell up and to become blue, and deeply colours 
mudlaginous walls. Boiling caustic potash uitimatdy dissolves 
cork. Cold caustic potasli at first causes it to strdl up and 
become j'cllow, and when slowly heated the colour deepens and tlio 
textnrc becomes granular.^ Chlorate of potasli and nitric acid 
(Schultz’s macerating fluid) ultimately dissolves corlc like caustic 
potash, but docs not affect wood. IVlion cork-cclls are slowly wanned 
in ibis mixture the" walls of the cork-cells become veiy distinct, Ae 
other colls being ven* transparent, and, if washed and treated with 
alcohol and then witli ether, tlioy become perfectly transparent, 
bromic acid renders cork distinct by rendering other tissues tran- 
sparenL Bichromate of potash dissolves cork. The following re- 
actions arc ^ven b 3 *Zac]iaria 8 for cell-walls which nxc coloured brown 
by Schultz's solution in tho rhizome of Aeorus Calamus.^ Sulphate 
or aniline and hydrochloroto of aniline, even when the cells are pre- 
viously treated with hydrochloric add, ^vo no reaction, but colour 
the walls of vessdBOf a golden yellow. An aqncous solution of 
aniline hluemvcs no reaction, while an alcoholic solution of anilme 
red colours riie walls of vessels and oil-glands. Tlie red colour is 


^ Sehultds Solution*— 1 ounce of fused chloride of zinc is dissolved in 
} fluid ounce of water ; then odd iodine 8 grains, and iodide of potas- 
sium 6 grains, dissolved together in tlio smallest possible quantity 
of water. Or dissolve granulated zinc in liydrochlorio acid, and 
evaporate in contact with metallic zinc until a thi^ syrup is formeA 
Add iodide of potassium to saturation, then a little lodin^ and if 
nccessaiy dilute with water. 

® For this and other reactions see Hfilinel, IMer den Kwh und ver- 
horlde Gevodbe Uherhavpig p. 16. ^ 

> ”Ueber Seeret-Behiilter mit verkorkten Membranen,” BoL Zeiiungt 
1870, p. 019. 
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best seen vben tbinslices of the rhizome are placed for afew dajsin 
the solntion, and then ^ed ond observed under water.^ The addition 
of eanstic pota^ causes the colour to disappear, but It reappears on 
trashin/r avav the potash. The mills of vessels become colonzw blne- 
viotet by audition of hydrochlonte of phenole, and also when 
use is made of alcoholic solution of ^eny-wood and concentrated 
hjrdxtH^loric acid (Hohnel's zylopliiliA reaction). 

Minenil Minetal matters are often deposited in cell-walk Galciom 

carbonate ocenrs rarefy, calciom oxalate frsqnentfy, and 
silica is the commonest of all OSalcfiim caroonate fbrms 
the cystolithes of Fieu$ and of the Aeanthacea^ oiystals or 
masses of crystals imbedded in the oell-wall butprojedang 
into the cavify although Axrronnded bj the suratance of 
the wall In corallines and manj algm, as also in the 
Cham, carbonate of lime is abundant in the cell-walla 
Calcium oxalate ciystals occur in the cell-walls of many 
plants, in other cases forming small grannlea The crystals 
of calcium carbonate are soluble in acetic acid, while those 
of oxalate are no^ although soluble in dilute nitric and 
hydrochloric acids. Silica is abundant in tbe DicUoffiaccdB 
and also jn the cells of many of the higher plants [Sgu\ 
srfum, grasses, beech, &c.). 
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slfyhtfy denser external toer, and frequently containing vacuoles 
or smaU storch granules. They grow in size and divide, the grain 
elongating and being cut into two by tbo fomiatfon of n gradually 
I do^eAin^ circular groove. ^These may ^ seen in the pro- 


W bnu Miv Awiiituvivu wft u 

I0UUIK vtroulur KruuvD, ^cse tha^s may be seen in the pro- 

las of a fern or the leaf of nmoss. The granules are produced by 

the agoyegation of protoplasmic particles, so as to form a shandy- 
defin^ qmericol muss. At &ut these are colourless or of n yellow 
tinge, and become green by tbo formation of tbe colouring mutter, 
the chlorophyll, when exposed to the light, as it » only in a few 
rare cases, os m the cotyledons of pines and in ferns, Umi the colour 
iim matter is formed indi^adentJy of light 
^le colouring matter eon he Tcmovedby means of alcohol, ether, 
benzole, ^loroionn, and otlicr solvents, the protoplasmic nios<» 
remaining behind undinnged in size and appearance, except in so 
far that st is now colourless. The solntion thus oldainrd is of a 

hlood-tcd hy rvAected 
^-'>iption bazida^ the strongest 


Ifyht its spectrum shows seven absorption hands, the strongest 
being between tho lines n and c of the solar ctpcctniin. Many 
modifications of chlorophyll exist in plants, and U nUo nnileigoca 
changes in colour durinc tho ripenina of fruits or in the eonSlm. 



X ivuituwui uBauiganizanon oraejgraaataou of tOBcaii.inul 
occur in the form of gum, gum-resin^ or resiiis, examples 
of winch may be seen In the cherry, gum-arabk gam- 
tragecantn, mytrh, dsc. Gnm-arabio consists of atabin, 
gom-tragacanth of bassotin, and cheriy^m is a mixturu 
of the twa These eubstances, when formed, are apparently 

T *“ "® produciS by Ou 

or desorganization of tbe ceU-walls, os po^oiu 

•>' ^ ^ ^ ond BtBTch gnnales, an found when 

^ polanied light to be donblr nfmetine, Sr 
an elatoiate senn of Teseerches Niteeli conclud^ th^ 

by tbe application of earf.; *^™^®'^®®^®®®oditionsns 
BlkaliMtSnioniecBlLSn of^^ri*® (»t»ng acids and 
ean brdeetrojSri fte “f *)• tertnm 

arhen tho micoIUo themselverSniB 
presence of air wnnld deZJ^T I 'ontect, os the 
membnina Ibis p«,nl&r SnS® *"®®I»«“cy of the 
at once of the 



CUbto* 

phjil. 




boSr™*® -nl*™ fo^ rf and 

bodiea The most imported ® w ciyetaUike 

chlorophyll and stardi the W^i ““bstances an 
grams and ciystaUmda ' * ^ important ate alennae 



I auuuuivttuuna oi uiituiunnyu cziBK in pinnis, ana u iiifro nnnereocs 
changes in colour during tho ripening of fruits or in llic coroUn«. 
of certam flowers. The chief mooiflcationa arc-^tiolin, in hlonchcd 
parte of n]uts; anthoxanthin, In yellow granules of many /lowrn : 
xanthojmyil, yellmr granujcs^u leovcs in autumn ; the green colour- 
ing mattw Id red sea-weeds; phycociythriu, the red colouring 
mttCT of Ted sea-weeda; the phycochromc of nostoa Aa; and 
the brown colour of dutoms and fncoids. 

^ **nn, anH diiriagSbreh 

tho arwrth offte granule U is nlirays fe relstion to the protoplasm 
pmaalM jre Wicnlnr, polyheilnil, or bone, 
t “Sf"' ??, '"“y be seen in tho potato, irheat. and innise. oml 

mfe £i{p»ort/w KsiiKtireiy. Ear), 

gram t^Hyexhibifaia central or lateral spot, the UHum eral a 

‘be rtriation and rtwtilica. 
won of tiie ccll-trall by the alternation of mote and Icia iraton- 

** 5 ^ grannie luia tno or more hiV^fhc 
'fbiah often rapamto into their mrenl iiarS *" 
b“ tbo samo eliemieol i-omposition os eeHulow xLri. O 
md diflim from celluioso in heing coloured Muo direelff IS; *2 
Wotc.aolBtmB of iodlno. SelwchA oolntiS? Mm iZi7J 

' greater part of the i^nle and 
Wno nnd only foraiS^Mrt rf ofcdetor'to »ol rolonrrd 
one of the most n^ly distributed iJrara. Starch i. 

*" P*“hS being 

and in ft fotr inrtanecsthey^?cm” t» phnts; 

tions an known os ‘^™bcdra, ist These iwn IomIT 

■ 

But, in tte interior of lonnded i!,ll 

or protein gmino, olone with li^ f tho alcurenc 

^slating rf a comUinrtion of gloWd* 

Mii In-other instances «lcureno^inJ'«^*?‘"'® '"‘b phosphoric 
met with, os in Thtt.""*'*®"* oystilloiJi, are 

Si^hJS."* «ra!^OTfeiw v? ) sy™ «rc nsnally 

of *“ *®^bio dtewSved^ rfSE?™'** mtcroscopienli;- 

rerrooive suldimatp in nlAAiini “ g*yccnn, or iti n solnilAn 
nearly rip,, 

Tiie cellHiap consists of renter «nw«nng earlier, 

fte enbetances vaiying jo 

nbangmg in the eime cell fS;" and also ^ 

It eatnratn the tdrole waU^S 

and celUap ®o“actft in 

Inaportant sulutenAA. 
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dIstScgsfelied in the celL Tflien ^ese sphetes are of s^p iber 
qozck^ tlisapp^, no trace leznaining in a feir nannSesT whue^ is 
KT3Zts\B3L ZiiivJiffg 3577, jk BS2) has shoTm, if the substance' be 
innlin the fonnation of ^h^roczrstab lafROlj occnxs. Hesperzdin 



or 

bhch in the form of &xe grannies Trhidi soon mssolre. A bluish 
black or greenish colonr or precipicate is prodnced br dzs action of 
sale of ixos^ and a dark zed-brown xnbi bichroioste of potash. 
Colonzing matter (antho^^an] gives zed and bine colours to dowers 



iazgecETStals, prismatic or octohednily or in masses of small crystal^ 
or in the form of long ne^e-Iike ciyst^ or zaphides belon^'ng to 
the trimetzic 
ofwate; 

the prisms six or water. 

Cell for- CfflGjenesis. — The enkigemenf of organs of plants is not 

zcariom onlraccompaniedbjan increase in die size of the xnditidoal 
bat new cells are also formed in the part, these new 
ceils^ which are at first small, soon enlarging to tilieir fnU 
dimensions. Usnally die formation of a new cell takes 
place bv the division of the protoplasm of a pre-existing 
cell, the modier-cell, into two portions of equal or unequal 
szze^ the daughter-cells. These danghter-cells in tnm 
enlarge, and may each become the mother-cells of new 
danghter-cells. In this way by cell-division the vegetative 
cells of plants are increased in nmaber. The process of 
reproduction in plants is invariably associated with the 
formation of a new cell or cdls, and in general the process 
is veir difierent from that of division, there being often a 
dimination in the number of cells, instead of an increasa 


scenes, _ 

Bttjaven- ^ Inzejavenescm^, thewholeproto]da5mof the'moth^-cellnnder- 
escence. goss contzaction and romxding; water is eliminated. And an entire 
zearrangsment of the molecnles of the protoplasm maybe noticed 
by changes in the contentsL As a zesnlt of these dtan^ one new 
danghter-cell is formed from the entue protoplasm of ue mother- 
celL Sejnvenescence is observed in the formation of the swarm- 
spores. non-sexnal zeprodnetive organs, of some aigse, such as 
tMofjfiiiKm and Taueheria^ as also in the formation of sicgle 
spennatozoids. The ^g-ceU of manv algm and fnnm, as wdl as 

«> -fTi- ’ -- ^ -v . . 


oi the znother-cell nntil fertilization, when it forms a wall and 
bemns to divide. 

Cosjoga- Q>inngatioxi consists in the union of two, rarely more, masses of 
tfon. protoplasm, neady or quite mmilar in size and appeatanoe, to form 
a single new daT^hter-^II, whidi then Ihrcomes snrronnded by a 
wall and forms a zygo^re. .The union of the two masses is 
always accompanied rounding and contraction of the masses 


Fzeecen 
fozem- 
tfon 


and also in the ZvgtmyeitKS and JTyptniycfiUs among the fongL 
hi all cases conjngafion is a reproductive process. The conjngation 
in the 2lyxffrxiKfLl€s is very peediar, the numerous small masses of 
protopla^ (the myxoamcete) fusing into a n^ed tnasg of proto- 
plasm (the plasmolitzm}. 

Ftee-cell formation consists or the formation of several (rate^ 


zcacion may oe typiGally observed in the formation of the ascospores 
of the As^atfutes. 3flie nucleus of the large mother-cell or ascus 
disappears^ and two new ones fbnn, which again and again divide 
thus fbrming eight, each nadens forming the centre of a new mass of 
protoplasm, which at length becomes surrounded by a wulL In other 
cases many new xnases of protoplasm form after the disappearance 
of the nu^us of the mother-cell ; and these new masses develop a 
wall and enncleu^ or veTyrarelynonudeas forms, Theendospeim 

In the embiyo-sac otPh€Lseolu$ and other phanerogams is formed by 

*: • ^ 


msGs. 


In some fun^ Peranespmr, Cysiqpits, ka, only one daughter-cell is 
formed in the protc^lakn of the motber-celL 
The lastvane^is cell-division, the whole of the protoplasm of 
file mother-cell going to farm two, rardy more, danghter-cells. 
process may be obaOTcd in the cells of Spiroffyra^ In the ceils of 
the hairs of Tradessaniiag or in file cdls near the growing points of 


the roots or stems of plants. Sptrogyra and TradesoajUia mav be 
observedinahangix^aropof Said,— water in the case 
a dilute si^gar solution (I per cent.} in the other. In Spiropjra a 
zins-lzke groove forms round the protoplasm in the centre of the cell, 
giadnally deepening until the nucleus divide^ and the two portions 
of protoplasm become separate. As thesejaration of the protoplasm 
goes on, the wall forms a ring-like projWtioa of cellulose, which 
gr^ually extends inwards untO only a small central hole is left; 
this soon fills up, and the mother-cell is separated into the two 
daughter-cells. 

Cell-dividon can be seen in the hairs of the young stamen of 
Tradumnim riipimcu. A small unopened bud about one-fifth of 
an inch lon^ is recommended by Strasou^r.^ The entire stamens 
ore remove^ and one, with the small hairs attached, is to be placed 
in the 1 per cent, solution in a hanging dropu The cover 
^ass on the under side of whidi the hairs are arranged must be 
very ihtn, to permit of observation with an immersion object-glass 
maffliMzigaTOUtdOOdiametecSi The cell-dhiszoninthelast three 
cd& of the hair can be readily observed, as well as the peculiar be- 
haviour of the nucleus, its solution, and the formation of the iKurel- 
likebody **£emtonn&” These and other changes, which had been 
fidly described Iw Stzasbuxger {UdfCr ZelUnldung und ZcUilkcilung) 
in Spiroggra and other odis from s^imens hamened and fixed in 
absolute alcohol, can be seen in the uving cell of Tradacaniia, 

In the pollen of monocotyledons and the tissue cells of many 
dicotyledons, as in the pith and epidermis, the division of the cdl 
d^era slmhtl^ from that seen in i^irp^^ynz. The nucleus of the 
mofiier-ceU divides into two sister nudei, and the protoplasm 
separates into two portions, the wall forming at once as a plate 
stretch^g right across the mother-cell and cutting it into two 
dau^ter-ceUs. The process of division can rarely & observed in 
living ceils; hence it is necessary to make use of specimens lolled 
during &e process of division Iw immersion in absmute alcohol, or 
in a 1 per cent, solution of osmic add. 

Special modifications of the process of cell-division may be observed 
in yeast {Sacdiaromvcss), in the fonnation of sfyloeonidia as in 
Penfn7ffznn, and of the basidio^tes of the BasidiomyosteSg as also 
in (Edogemumj in the sporangia of Saprol^iaj and in the spores of 
the hi^er cryptogams;. In yeast aportion of the cell-wall 
in a sac-Izke maimer, and into it a portion of the protoplasm of the 
mother-cell passes, thus forming two danghter-cells of very difierent 
dzes ; when the smaller cell is nzU-grown a wall sq»rates the tiro, 
and 'they become detached. In PenidXlium^ and in the formation of 
baridiospores, a very dmilarproGess is seen. In (Edagmium dividon 
of the cells is preceded by the fonnation of the curious cap-like 
structures at the apex of the cell due to local xntercalar ^wth of 
the wan.* In Sapndegnia the protoplasm of the mother-cdl divides 
into a large number of daughter-cell^ whidi are liberated as cOiated 
swann-spote^ and afterwaw form a cell-walL Lastly, in the spores 
of the h^ber ciyptqgams the dividon of the mother-cdl into four 
daughter-cells is observed. 

Union of Cells to form Tissues. — Cells are nsnaUy united Tissues 
together to form an a^regate governed by some common 
law of growth. Snch an aggregate of cdls is called a tissne. ^ ^ 
Tissues are formed in different ways, and in accordance 
with fiieir mode of fonnation are distinguished as tme and 
false. A tme tissne is formed by cell-divisiozL In the 
yonng growing part of the plant the young active cdls are 
all capable of dividing, a transverse wall cutting the mother- 
cell info two daughter-cells, the process being repeated for 
some time. ^ In ftis way the tissues of the h^ber plaut are 
formed, either originally from a single cdl (apiml cell) at 
the apex of the part, or from several cells (initial cdls) 
situated at the growing point In some of the lower plants 
false tissues are formed, rarely in some of the higher on^. 

The first mode of formation of .a false tissne is noticed in 
some of the algae, as in Pediadrum and in Hydrodictyon^ 
as well as in the formation of the endosperm in the embryo- 
sac of many plants, as in Pltaseolus^ Gneium^ &c. Here 
the cells are at first separate and distinct, but these loose 
cells become aggregated together, often, as in Pediastrum 
and Hffdrodictyonf to form a beautiful and regular figjure. 

In snch instances the wall separating two cavities is a 
double stmeture formed by the union of two distinct walls. 

In the endosperm of the higher plants, when the false 

r *'Xrcber ein zu Demonstration geeignetes ZeUlheilnnss-Oyect, 
Siizungsheriehte derJenttisdien Gesdlsdiaft Jur ^fedkin xindxiatwr* 
tsi^enaduft, Jnly IS, 1879. ^ » Twr 

* Fully described by Strashnigcr, UelerZtVbtlditngundZdlthmung 
73l 
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bast-fibtes are examples of prosenebjiim ; the yonng cells 
of stem or toot, and the tissues of pith, leaves, fiorrets, 
and many fmits, of parenchyma. 

By the power possessed by the cells in a tissue of-divid- ITeristem 
ing and forming new cdls such a tissue is distingiushed 
as meristem or the formative tissue of plants, all the other 
tissues being permanent tissue^ or incapable of further 
enlargement by tho formation of new cells. Meristem is 
observed forming the whole of the t&sue of the young 
embryo plant, as also the whole tissue at the apex of a stem 
and root. All the other tissues of the plant are formed by 
the gradual differentiation of the originally similar cells of ' 
the meristem. Generally meristem tissue diffierentiates into 
special layers^ each capable of forming celk which will 
ultimately form some definite portion of permanent tissue, 
not necessarily of the same valn^ however, in different 
groups of plants. The meristem of the embryo and of 
young stems and roots is distinguished as prima^ meiistem, 
becanse occasionally a zone of cells forms in the permanent 
tissue having the diaracters of meristem, and secondary 
meristem, which either originates from the permanent tissue 
or is partly connected with the primary meristem. The 
cork-cambium orphellogeninthe cortical tissues of dicoty- 
ledons is a layer of secondary meristem, while the cambium 
layer between the wood and bast portion of the bundle is 
partiy <the fascicular cambium) derived from the primnty 
menstem (the ptocambimn) of the fibro-vnscular bundle. 

cell-wall separating the con- wiijg -f 
tjgnons cavities of two young celis appears as a simple tissue- 
homogeneow plate or ^ella of pure cellulose, giving the “Ik. 
mnal reaction with Schultz's solution and iodine and 

*8 wall 

s »PPa»ntIy separates into distinct layers having 
parent chemical and physical properties so tLt inSf 

special wall 

* “t*® “‘ff'ilwttring waU by a tbiVor thick 

Oieandei\ <fec. f JSWinm 

called interceilnlar suhstanen a where the so- 

widely one from the other i^^® ®®^*'®8vities 

cehniar substance and the tMatan- lamella or inter- 
cell-wall TBiy much In ^y®” “ stwtified 

that the tasting ia found 

while the middle lamell?is di^K i® acid, 

chlorate of potash. acid and 

under the name of Schultz’s nia?!f jr°°”* Mentioned 
stantly employed to seMrato^T”® *«» con- 

M the markinss in the thintaR'^ their connexioo& 

^.the solution of the ®ot injured 

Potoh and nitric S ""^^® » the chloniroT 


tfene?®®?" tissues 

jug of these kinds or sn miaa ^"«>»s groap- 

iomogeneons and obeyinni3«|®‘® “ystems more 
I IS nec^^ to disSSTr v“^®“ gtowff 

M-,®? "®cessaty to distini»»;.wi.®®®® ^tem, and it is 

“.T >• SSedi.^ST’ «» 
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fylng tliB different kinds of tissue we shall follow De Baiy 
( VergldtJtende Anatomie der Vegetatumsorgane der Flianero- 
gamea wnd Fame), and in the sj^tems we shall adopt 
the threefold divisions of Sachs ILehrbut^ der Boianik), 
iww generally jised. 

L Kinds of Tissue. 

(A.) ilfensfm Tieme. 

1. Frunaiy. 2. Secondary. 

(B.) Permanent Tiasue. 

1. Cell Tissue, a. Epidermis, h. Cork. 

e. Parenchyma proper. 

2. Sclerenchyma. 

3. Gland Cells. 

4. Tracheal Tissue. 

5. Sieve Tubes. 

6. Laticiferous Tubes. 

7. Intercellular Spaces. 

IL Systems of Tissues. 

f A.) Epidermal or IdmUarg Sgstm. 

(B.) Fibro-vaseular System. 

(C.) Grmtnd System. 

PrimiT (A.) JlTeristem Tissue . — ^Primary meristem can be observed 

mcristem. in the embryo in its young stages, and at the apex of the stem 
and root, .[n the embryo at an early stage, os described by 
Hanstein (JBotanisehe Abhandlungen, i.), the meristem be- 
comes separable into three zones, differing in the appearance 
and arrangement of the cells and in the mode of diriding. 
Derma- These zones were called by Hanstein (1) dermatogen, or 
primary epidermis ; (2) the. plerome or central series of 
elongated cells with marked longitudinal division of 
^ * the cells; and (3) a series between the plerome and derma- 

togen, dividing more or less irregnlarly or transversely, the 
periblem. These three zones remain distinctly marked at 
the apex of the stem, and in Hippuris the three can be easily 
seen, while as the stem elongates new cells continually form, 
the initial cells or cell, as there may be one or more for each 
zone. Usually the dermatogen layer is the most constant 
in angiospermous plants, the separation into periblem and 
plerome being sometimes a little obscure. In tlie root n 
fourth zone of meristem has to be distingnished, called 
by Janezewski the calyptrogen layer, from- which the 
calyptra, pileorhiza, or root-cap is formed. Yarions modi- 
fications of the arrangement of the different layers in the 
meristem of roots have been described. Very rarely, as in 
Hydn^aris and in Piaia, four distinct layers are formed 
3alyp- — ^theplerome,periblem, dermatogen, and calyptrogen. In 
•rogen. Citatrbiia, Pisnm, and a few others there is a common 
mass of meristem at the apex, from which the others are 
all differentiated. In Sea Mays and most monocotyledons 
two distinct zones are seen, the plerome and the calyptrogen, 
while between them a short distance from the apex the 
initial layer forms, which separates into the periblem and 
dermatogen. In Fagopyrum and most dicotyledons the 
plerome and periblem are sharply separated, but the peri- 
blem above the apex of the plerome passes into a common 
layer with the initial cells of the dermatogen and calyptra, 
the dermocalyptrogen. In gymnosperms the root possesses 
a sharply-defined plerome with a periblem mantl^ in Thiga 
formed by from -12 to 14 regular concentric layers; there 
is no trace either of a' calyptrogen or dermatogen' layer, the 
outer cells of the periblem serving as a calyptra. In the 
stems of gymnosperms the condition of the layers is some- 
' what intermediate between those formed in the angiosperms 
and lycopods. In Aratuaria and Dammam the dermatogen, 
periblem, and plerome are separate and distinct, but in 
AbielinecB and in Oyeas they run into a common initial 
group, and it is only at some distance from the apex that 
in the Abtetinece the separation becomes very marked, and 
in Gyms only slightly marked. In lycopods the end of 


the stem shows a series of cells, the initial group from 
which the periblem and dermatogen (or the external 
layer representing it) arisa Farther down the initial 
cells of the plerome are developed from the side of the 
periblem. In the root of lycopods the arrangement of the 
layers is exactly the same as in Hydroeliaris and Pistia. 

In the Lvgidatxe and the remaining Pleridophyta there is 
a sin^ cell at the apex of root and stem which divides 
into two. The one daughter-cell forms the new apical 
cell, the other is the segment cell The segment cell 
divides still further, and forms a meristem from whii^ 
at a later stage zones corresponding more or less accurately 
to dermatogen, periblem, and plerome are produced. In 
the roots a segment is cat off in front of the apical cell, 
which is the first cell of the calyptra, and from which, by 
repeated divisions, that strnctnre arises. 

Secondary meristem is intimately connected with the Seoou 
secondary circnmferential growth of stems and roots in . 
gymnosperms and dicotyledons. One of the zones 
secondary meristem arising from permanent cells is the 
cork-cambium or phellogen layer, which is described under 
the epidermal system of tissues. The other example of 
secondary meristem is the cambium layer separating the 
wood and bast in the stems and roots of gymnosperms and 
dicotyledons. 

When the fibro-vascnlar bundles first appear, either in Pnpni 
the periblem or plerome, the cells become distingnishable by btam. 
their form and arrangement, and as the cells are still in 
the condition of meristem, the term procambium has been 
^ven to the whole. The cells of the procambium are 
gradually converted into permanent tissue^ generally chang- 
ing their appearance completely, although in some cases the 
change is but slight, the cells being mmb^orm and hardly 
differentiated into the two parts of the fibro-vascnlar bundle, 
the wood and bast, to be described imder the fibro-vascnlar 
tissues. In some plants all the procambium is converted 
into permanent tissue, while in others a small zone between 
the wood and bast remains in the condition of meristem. 

If the bandies are separate, secondary meristem forms in 
the ground tissue between &e bundles, bridging over the 
space between the bundles, but uniting so as to form the Camb:<» 
cambinm-ring, which consists of fascicnlar cambinm in nog. 
the bundle, derived from the procambium, and inter&sci- 
cnlar cambium, a secondary meristem formed in the ground 
tissue. It is by the growth of this cambinm ring that the 
secondary circnmferential growth, so marked in our ordinary 
forest trees, takes place. 

(B.) Permmeni Tissrae . — It will be sufficient to ^_ve only Per- 
a general sketidi of the seven kinds of tissue described by 
De Bary, and to refer for full details to his Verghwhende 
AtuUtmie above mentioned. 

1. OdUUssuo is permanent tissne, the cdls of which are little if <^- 
at idl altcr^ in form and appearance from tlieir meristem stage. In tissue, 
some cases the cells are short, in others donated. The wall may bo 
thin, and enclose the protoplasm and other contentsj tlie chlorophyll, 

Btareh, sugar, innlin, &o. in othora the wall is tiiick and disuged 

in composition. As varieties of cell-tissue De Baiy includes (1) 
epidermis and its appendages, eq^nivnlcnt to the epidermal system 
of Snclis, and to be consido^ below; (2) cork; parenehymatonsOTlls 
diomical^ altered, and forming nsnally a part of tlie secondary 
epidermal system ; and (8) parenchyma proper, all the cdl-tisroe 
inside the epidermis and cork cdls, a division almost but not quite 
cqniralcnt to the ground tissue of Sadis. 

2. 5eZcJ‘ejicftwwifi.— Do Bo^ indudes under the name of scleren- Bcleren- 
'chyma all the hard thickened cdls of plants, whether longer short, chyma. 
which have become greatly thiokoneu, and whose cavity is nearly 

if not quite obliterated,— the cdl-oontents also, as a consequence 
having entirdy disappeared, or left only slight ^tmera. In this 
stAto theso cells set in convi^ng vraterihroiicli tlioir walls, nnd also 
seiTo to give rigidi^ to the plant; foiming the mochanicol 
of Schwendener. Twofoms nro distingaisCed: (1) the short sderen- 
chy matons cells, and (2) loi^ sclorenchyinatoiis norM. Of the former^ 
cxamplos arc met with in the ilesh of the pear, in the root-tnhers <» 

Dahlia, in the rliizomo of Dentaria, the pith of Moya carmsa, and 
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fo^^difce the in nSHtepnate. 

TOTitty of the short cells IB dcflcn ^ nfith ovflrlttffrlffK tudSe 


Gis&ds. 


Yessds 

and 

mwl- 

like 

cells 


Siere- 

tabes. 


Milk- 

bcann^ 

tubes 




nir^lii. Sometimes the cavity m the fat^ 
diTuled Iqr traiisvetBO TOrtiUons fonning c^oereu , 

*‘‘S‘ffto;Sft?r*6fes:e^ra 

jM^Itymrtwithta^Selonjmtedcell^^^^^^^ 

■Mcial mmstem-cella sometimes they an isolated, in otto 
ai^ocSHn nm; they ■"“^dwedV.Bf ®%rXJSl^ho 
Sflasne, the ceils fi^g at once dista^ed from PjSg 

nefehboorhood bv their contents. In many waw th(« dand-cells 
intenneiwite trandtion forms to lat^erons fates on.tliB 
one hand, and to mtoneUnlar snac« containing 
ontheother. DeBaiydistingaW5BsfonrTsnotjes. (miColIswiththe 
canty neariy filled vrithnphides or viith sin^e cnrstals or groups ol 
crystals, e.o., /tloe, SetBa, and many monocolyl^s, as also many 
cUcotaledons. Groups ot crystals occur in petiole of ar^ pifa of 

Jlmtm, and others, huge crystalsinlenvesof (WnM,^m thobMt 

of Jeer, miuia, Vlmw, Berierb, &c. (6.) Cells with the canty 
filled rrith mncilaginons and gummy substances, root of ^phy~ 
turn, Onkia tubers, and in the parenehyma of Mahaetas, Tuisc^ 
— Twomodifi- 


I S T 0 L 0 G T 

by tho splitting o£ the ceU-^ll wt jj ^ tissues. 

ai formed by ^„B|on? Ustiy. 

during tile formation,, by dm o^nm^^^^ of mechanical rupturing 

large cavities ‘"" Ilf;!.. Jnrim? taiiid growth of the part 

and tearing of tlie inner tis ma^ Jimmto ^cs, viz,, scliizo- 
De Bary tottnffli^M siiitH tw of fli” common wall between cells, 
gmous when ly curtain cells and tol- 

by mechanical ilisniptioji. 


corky. Short cells 'occur in AtoinUL cimeUa, 2ing(b^€eaSt 
while long ones occur wiUi milk-like juice, the Istidferotts cells 
of some authors. As examples De Buy ^res AlHum^ aroid^ 
JAtMcemgCouTolvtthieec^ S^MtoemBySambtccus, Ater, and doubtfully 
Sanpttinaria, Olaueinm, (d.) Cdb ooBiainiiig twnin, ocenrring 

in rhizocam, fems^ monocotyledons, and dicotyledons. 

4. Tmmeal TVafua.— Under this head De disUngnishes all 
those cells which become more or less lignified, end in whitdi the 
thickiuilii^ of the wall assumes the form of spiials, rings, reticnla- 
tioos, or ints, and which as soon os these morlungs are fomed either 
lose their contents completriy and become fiUw with air, or con- 
tain dear waleiy fluid. Usually these form long cell-fndons, tho 
vessels of plants, or else th«r donated or shorter cells not 
united into a vessd. The former are the vessels, die latter tho 
trodiddes. The markings in the two forms ooiieroond, and there 
are intermediate varieties. The markings are 8pim1,nnnular, reticu- 
lated, mtted, and trahcculate (juniper and tycopod), ^th the varie- 
ties of hordeied pits and scalanforoi markings. Bliort tmeheidcs 
fonn the velamen oronter modiflcation of the epidermis of the aerial 
orchid roots, olso the outer tissue of the stem of i^haontem. In 
;iWK»i4riUffi speribstfci the tradieides are 12 centimetres long, Many 
^the structures usually called vessels ore tiachddes. Lam vessels 
ftwinently exhibit tylosra or cells filling up tho cavity of the vessd. 
They have been observed in many monocotyledons and dicotyledons, 

both in stem Mdr^, and in herbaceous as wdl as in woody plants. 

5. Aet^ifOes,— ^cse nsomble vessels in being elongated cylin- 

artcalorpn^ticc^jomedxnlongrow8,theindividualMll8alwoy8 

T^imi^ distinctly marked. The transverse wall separating tiie 

** « «»‘ed with « 

with ioifino and anlphniie toA cbmetenshe teaetion 

and nucleus ; hut a^ntita^C . ? “"*““»<> protoplasm 

oecMionally, bowevv on^ or Milky juice, 

^cculiarstatcligiaanlk tS tuh^^^Ti.rt?,”'"®?™* ««»i»»injs 

Segmented falm ocenrin 

/bpaymnE, many Zobclfoecm. 

donium, but not in OToiSSmm «nd Cheli. 

J/iimmi SimnteX“m “r^TSS* Jy “d 

■^peanuuer, and Jeebp fJ^. ^ ^e» OtUeaeeee, 

MMike amtomosM o/tho seimiento1h™l^^l®. “*.?*¥“* 



!^the cells fa the Sem^^S^J 


in unin- 


JJ ?s«fa Cn^ur fas ^n»g wtetatirw or mizfarc, 

S wSterr Offte inteTOllular glands, space?, w canals the 
varieties may bo dlslinguidicd:— («.) mncilngo ot gum 
canals. 5 which examples may be seen in Jlfnro«i’flfffli, 

Cmadaeete. Canna,Q|ncntf(i,and8omcri««Woc«c ; (6.)rcsin^lhcral 

oilTor imm-Tesin canals, cither in long canal-s w ni CwifcnCf 
uM.amposUieiTttitthylora;), Amb^, 

be., orihto spaces as in ITjaMrienm, ’ 

^moebfa, be. Of the faterecUular air or ^tcr spacw llicre arc 
tnml modifications. First there utctiie minute spaces between 
fae toMs of parenchymatous cells, the interstitial nir space s; .s nil 
when tiw spaces are latge» ““4 accpmpaiiicd with irrcmilBr ^ th 
of tile wall, locnme aw produced, as in the root of ^yinonn 
saaittf/olid, or in the mlh of /mucus or petioles of Jitwi, &o. 
Loffis achizMcttouB air-spaces with smooth nails are met with xn 
/weUt^ ibfawc^on, iSr^/mw, JTympJojrw, nnd many 

others. Lysigenous ^ccs liavfng the remains of the doslroycu ccJJs 
mow or less marked on tlie walls arc seen in JSl^tiseitm, Ct/ptrac^tc, 
ffrttmitute, ^pl&a, Iris : while the large hollow stems of l/triM/i/yjWf 
grasses, and the leaves of AUium^ &c., are rhcxigenou«. 
Occasionally flat oeil-smfnccsordiajihnipis interrupt tlie continuity 
of long air-spaces, and not unfrcnncntly intcnial Jiaxrs or peculiar 
halr-liko idioulasts nro formed, ]irojcctin" xiito the iiitoKcllnlar space s 
ns in and J/onsfera. It is only in the neighbourhood of 

water stomata that the ^ccs coataiu uater for a short time. 

System 0/ TYsskcs,— S achs describes three systems of 
ttssues, complex aggregations consisting o{ dilTerent kinds 
of tissue, but all so combined as to form readily* recognis- 
able parts of tho root, stem, or leaf of a plant. Externally 
there is the eiudcmml or iimitniy system equivalent to De 
Baty’s first division, excluding Ids parenchyma. This system 
is taken to include tho epidermis of plants, with its cuticle, 
stomata, and hairs, and also to include the secondary modi- 
fications produced by |]io development of cork and bark. 
In ttein^rior of most parts of tho higher plants, and follow- 
ing in the direction of the long axis of growth, seimrate or 
united strings oc bundles arc seen running and usually 
branching or anastomomug. Generally these bundles* nre 
harder than the surrounding tissues and readily separable 
from them. Consisting as they do of many kinds of tissno 
of vessels, cells, and sclorenchyma, these structuros are 
known os fibro-vascnlar bundles. Lastly, tbere exists a 
qimntity of parenchyma or a mixture of parenchyma with 
other forms, packing up all the space between tho fibro- 
vnsralar bundles on tho one hand and the epidermal system 
on tho other. This forms the ground tissue, and includes 
the parenchyma proper of Do Bary. 


or 

iho chief nieinher of Eiil. 

nnd hain In ^ ?*'’» Producing ktomnta 

forotation of aeorIcyonterfoTbr by the 

in other cases a new forma^on 



£pi* 

dfflmis. 


Vfax. 


Stonuto. 


VEGETABLE.] 


HISTOLOGY 


17 


maybe considei^ phyMolomcally to belong to the epidermal ^stem. 
These will be described os liypoderma and collen^yma unaerthe 
ground tissue. 

EpUiermis, — ^The cells of the single layer forming the epidermis 
vary in shape, but usually the form is determined by Ae shape of 
the part on wmch they are developed, being elongated on long leaves, 
broad with straight or wavy mat^^ns on broad leaves. Usually the 
cells of the epidermis, although parenchymatous, havono intercellular 
spaces, except in Osdunnda and Todea^ and a few other rare instances. 
The onlyopenings are thosein the stomata, schizogenousintercellulaT 
spaces, between the specLal cells (guard cells) of the stoma. In many 
plants, os monocotyledons and needle-lea\'ed conifers, the epidermal 
cells contain no cliloTOiiili 3 *ll ; but in ferns and in many dico^dedons, 
as has been shown by Stoehr {BoL ZeiL^ 1879, p. 581), diloroplwU 
is present. Not unfreq^uently authocyan fills the epidermal ecus, 
and completely obscures the green colour of the chlorophyll-bearing 
cells below. The outer wall of the epidermal cell is usually greatly 
tMckenel and corky, forming the cuticle, which goncmlly forms a 
continuous dicet separable by the action of caustic potash from the 
rest of the wall below. In applying Schultzh solution to a thin 
section of an epidermal cell, the outer layers become bro^vn, while 
the inner ^vo the reaction of cellulose. The outer layers are soluble 
in boiling caustic potash and in nitric acid and chlomto of potash, 
bnt insoluble in sulphuric acid and in ammoniacal solution of cupric 
oxide. Many of tiie cdls have a marked deposit of mineral matter, 
more particularly silica {EquUdunCi^ in their walls. See Nogeli and 
Schwendener, iSas MikroAop (2d ed.}, p. 489. 

Wax is fr^nently produced: either it is on the surface of tlio 
cnticle forming a variously constructed coating or minute particles 
are embedded in its texture. The chief modilusations are nescribed 
by De Bnry (Vcrglcidicitdc Anatomic^ p. 86):— (1) a la^’cr or crusty 
either tliin, homogeneous, and transparent, or thick and striated, the 
former seen in Scmpcrvivim^ the latter in the woxpalm [Klopstochia ) ; 
(2) a coating of rod-liko partides placed jHsrpcnmcuIarly to the sur- 
face, either dosely placedorsomewhat loose andiirogular (iShed/arum, 
ificsa, and Seitanwnca:) ; (3) a layer of granular particles, dose or 
widely separated, and not placed one over the other {Allium^ Accr^ 
Viti8% &C. ; and (4) in^lar granules piled up one over the otlier 
in several layers, as in EucalpptitSt JZicinies, Ahicspeelinaiat &c. 

Stomata (De Baiy, VerghUHu AnaL^ p. 86 sg.) are the openings 
in tlie epidermis which permit the entrance and escape of gases. 
They are formed by two semilunar colls, the guanl cells, with the 
pore or intercellular space between them, the pore opening into a 
large air-smee in the tissue below, and in communication, by means 
of the small intercellular spaces of the parenchyma, with most of 
the tissues of the plant The stomata are found on those parts 
above ground exposed to air and light, hence chiefly on the loaves 
and tender green stems of plants. On leaves tli^y are most abundant 
on the under side, and are generally absent from tho upper snrfaceL 
In many leaves, however, especially of monocotyledon^ they are 
equally distributed on both sides, and in orator-plants udtli floating 
leaves they are abundant on the upper side but ateent from thelowor. 
They larely occur on submerged ovater-plants and never on roots. 
As a rule the stomata ore irn^larly scattered, but in some plants^ 
as in Bquisetum. they occur in tolerably regular longitudinal rows 
on the stem. Usually the stomata consist of only two cells, the 
guard cells, or of two pairs of guard cells {Eguisetum) one oo*cr tho 
other, or tiiere are many, as in the peculiar stomata of Mardiantia. 
In some plants two or more additional cells, the accessory cell^ are 
formed. These accessory cells differ from those of tho onidermis 
on the one liand, and from the guard cells on tlio other. The posi- 
tion of the stoma ^varies. It is sometimes at the end of the long 
epidermal cells, as in the hyacinth, or at the side, in a few cases free 
in the centre of the epidermal cells ( Anemia^ &c. )• Tlie guard colls 
may be on a level with the epidermis ; rarely they project slightly ; 
bnt fnxpiently they arcLdepressed below the sui'toce. The guard cells 
often contain chlorophyll and starch, the outer wall is often thick- 
ened, and occasionally oven ^rax forms on their surface ; but as a gene- 
ral rule no wax forms, and thus, when a thick coat of wax is developed, 
narrow canals through it indicate the position of tho stomata. 

JDevcIopment of StomaCa. — In long opidormnl cells (hyacinth) a 
portion is cut off at one end by cell-division, and forms the mother- 
cell of the stoma. It then divides into two donghter-colls^ each form- 
ing one of tlie ^ard cells. Tho lamella between tlio two splits, 
either ftom ^vithout imvards or within outu'ai'ds, and forms a 
schizogenous intercellular mace. When the epidermal cells are 
not elongated {(Enothcnif JSilen€f &c.), a portion of the epidoimal 
cell is cut off at one part by a bent avail. This is the mother-cell of 
tho stoma, and either forms tho daughter-cells immediately, or may 
divide by segments cat off at one side and then at the ocher side, 
either one, two, or more times before tho central cell divides to form 
the daughter-cells which form tlie guard-cells of the stoma. The, 
other cmis cut off on each side are tlie ace^oty cells. In other coses 
the accessory cells have a (liflbrent origin, wing cut off from the 
neighbouring epidermal cells after the guard-cells are formed. In- 
stances of tho former may be seen in CfrassiilaceWf Cruciferec^ and 
Papiliomceoi ; of tho latter in Jxineaccic^ Cyperaccoi, and umminem. 


In Anemia and some other ferns a cdl is formed inside the epidermal 
cell, cutting a cylindrical piece out of it. This divides and forms 
the guard-cells of the stoma. 

Two kindsofstomataexistinmanyplants. The oneldnd, already Watcu 
fully described, are the air-stomata, to distinguish them from ^e atom 
second kind, the water-stomata. The latter occur in many plants on 
th4 leaver immediately over the ends of the fibro-vascular onndles, 
near the margin on the upper imrfac^ and often on the serrations of 
tho maigin itself. They give oflT 'water, during a portion of ^ life 
of the leu, which appears on the surface in the form of drops, under 
the action of root-pressure. They are at once distinguished by their 
lar^ 8iz(^ and by their not opening and closing like oir-stomato. 

Bairs (De Baiy, Vcrglcidi, AnoL, p. 58) are usually out-growtlis Haixs. 
of single epidermal cdls ; but occasionally some of the colls bdow 
the epidermis assist in the construction of laige massive hairs or 
emergence^ as they are called by Sachs. Hairs vaxy veiy much in 
constnictioD, size^ and appearance, and not imfreqnently difieient 
kinds of hairs occur mixed together on the same part of the plant, 
although in many instances only a single diaracteristic vaiiely of 
liair may be develqi>ed on the epidermis. De Baiy distiotguidies 
several ^ical varieties of hairs : — {!) hairs proper ; (2) papulse, 
short rounded sao-liko stmetures ; (3) scales ; (4) villi ; and (5) 
warts or prickles. The simplest hairs are oul^wths of single 
epidermal cells, having the cavity either continnous uith that of flie 
epidermal c^, or ent ofi' by a wall. Long cylindrical unicdlnlar 
hairs occur in cotton ; and on most roots root-hairs, i\ith thin or 
sometimes with peculiarly and irregularly tiiickencd walls {Viola 
tricolor), Tho cells may cUvide and form a moniliform hair, as in 
2^rade3cantiaf or much more complex branched ( Verhaxam thapsus) 
or dub-^ped and glandular hairs may bo piodnced. Flat, diy 
scales, either unicellular or multieellalar, are scon in 
BlaxtgiiuSf and in many ferns. Papidce are mentioned by De Bary 
ns occurring on Itodiea, Begonia^ JPiper, Ampelopsts, and others. 

The villi or colletercs occur on bnd-s(»les and buds, while spiny 
hairs or ^rorts exsenr frequently as tho piicklcs of the rose and 
bramble, and in BijisaeiiSt Smilax^ &a Tlio walls of hairs are 
often thin, and composed of nearly puro cellulose, or thickened and 
stratified in various u*ays, ulth an outer cuticular layer. The 
thickening is dtiier general or local, and may assume tiie form of 
pores or spiral striatiou (hairs on stamen of Bulbine aloides), or 
may form peculiar irarts or nodules. Silidous hairs (Zka/sia), or 
hairs containing lime, sometimes occur. In some coses the hairs 
(notlle) are supported on cellular elevations of the epidermis. 

These may be uistin^ished as the accessory cells of the hair. 
Glandular hairs are of ftoquent occurrence the end cdl or cdls 
secreting some etliercal oil or resin ; tho secretion collects bdow 
die cuticle, and either it remains there, causi^ the absorption of 
the secreting cells, or the cuticle niptures. The villi or colleteres 
are peculiar mauy-cdled glandular hairs on young leaves, stipules, 
or bud-scolcs {BibeSj Viota, JPiolygonuxn^ JEseulus)^ and secreting 
a gum or resin. Fn^ucntl^' the secretion of these colleteres is sup- 
plemented by the formation of a resin from bdow the cuticle of the 
eindermis, forming the gelatinous secretion covering buds, toimed 
blastocolla (horse-chestnut). In some plants, as PopiiluSf the 
blastocolla is formed by tho epidermal c^ alone, in others both 
ly tho colleteres and epidermis. 

Beneath tho epidermis the cdls ore often peculiarly modified to Second.^ 
form the lyiradcmia aud collcnchyma ; but os these belong to the aiy 
ground OTstem of tissues they arc described bdow. The secondaiy epidermal 
epidermal tissues, or tho coveringthat replaces tho epidermis on the tissue. 
iKsrcnnial parts, consists laigely of cork, either in the form ofatliin Periderm 
layer or in repeated layers demopzng deeper and deeper in the tissues and 
oitlic stem or root and forming the massive bark or rhy tidomo, Cork rliy ti- 
cdls arise usually from the cortical cdl^ i.e., those of the ground dome, 
tissue placed a short distance bdow the epidermis {Fopuhts, 
Sambueus). In other cases tho cork forms still deeper, among the 

E l chloroi^iyll-bearing cells' of the cortex, as in Joints Jamits, 

, &C. Mrdy the cork-cdls arise from the qiidermis itsdi 
(iStofila;). In ail cases cork is formed by the division of tiie cdls of 
the cortex or epidermis ly a tangential wall, separating the mother- 
cdl into two daughter-cells. The outer cell becomes corky, rapidly 
losing its contents and becoming fiUed with air; while the inner 
one retains its prolopiosm aud lonns new cork-cdls by division. 

Tho formation or cork docs not necessarily bemn at all parts of the 
circumference simultaneously, but sooner or later a complete lay® 
of cork is fbiined. VPhon the layer has become a few cells thick, it 
is known ns the periderm : while the active cdls from whidi^ it 
arises are distinguished as the cork cambium or phellogen. Inside 
the cork cambium new cells are often formed, which contain 
pbyll, and are known os the plielloderroa {Fc^tts^ Salix)f such cells 
oeiug also formed by division of the cork cambium. After the forma- 
tion of tho periderm, ns is easily seen in the stem of the black cunwl^ 
the whole of the epidermis and of the ground tissue immwiately 
below becomes wituerod, and is thrown off. In the formation of 
bark, the layers of cork form repeatedly in the cortical tissue of the 
stem, and even in the bast portion of the iibro;yosoular bimdles. 

The layers of cells between the’ plates of cork, being cut off from a 
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of luiatiAment, soon trither ; and thna occasionally thcdcvl 
TjemBcale offi asin tlie Tiatanut, clicny, &.c« Tbc balk or rbytidomr 
u ttnsa a very complex stracture, comastln;; ol \ht suscondary 
epidermal tissnes either formed in the pritnaiy cortex alone or deep 
in the other tissues, and popnbrly it inclndes all the ti^mes outride 
the eambram layer, that the hast jKiit of the filno-^ascnlor 
le n tleels, handles and seeondaiy epidermal tissues. Lcnticcis are FjK'cial 
stractnres connected with theepidenna] tissues^ and are common on 
dicotyledons (Aim^Kciu^ JPojntJns, Jufflans, kc.), and on sosne mono- 
co^ledons, brag fonn^ on stems, branclicfl^ petiole^ nml 
Below a stoma or gronn of stomata a few cells enlaige and dii iili% 
and form munerons coloorless thin walled cells wbtdi ari«c from 
the bent layer of lenticel cambium below. The qddennls become 
raptmed and the cells appear on the smfaoe, forming a btownish 
wnrt-like marking. These lenBcels are probably to bo conshUrrd 
fhnctionally as seeondaiy stomata, os the cells bare largo intcr- 
womr ^ees and imdily permit the passage of air into tiie interior. 
X^nbcelsna^ the maikcd peenUari^ of bung sometimes closed in 
antnnm oy the formation of cork cells, bnt open again in spring; 
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HISTORY 


HISTORY, in the most correct use of the word, means 
the prose narrative of past events, as probably true as the 
fallibility of human testimony will allow. This definition 
takes no account of chronicles in verse which were not 
uncommon in the Middle Ages. With this exception the 
definition is fairly exact, both iii what it comprehends and 
what it excludes. Obviously prose narrative is not history 
when it deals with fictitious events, as in the case of the 
novel ; and verse narrative, even when it deals with true 
events (as in the account of the battle of Salamis in the 
Persee Alschylns, or Guillaume le Breton’s metrical 
chronicle of the reign of Philip Augustus), is either more 
or less than history, and in any case a sub-species by 
itself. 

In practice, the line between history and mythus is often 
not easy to draw ; but the theoretical distinction is plain. 
History reposes, however remotely, on contemporary witness 
to the fact related. Written records are not absolutely 
indispensable, as tradition may supply their place and re- 
present authentic contemporary testimony. But tradition is 
very insecure and apt to be equally inventive and oblivions. 
It is in the half light of tradition that mythus is born of 
the creative fancy of man, and the difiicnity of separating 
fact from fiction in this border-land of mingled fable and 
reality very often amounts to impossibilily. 

But even authentic facts alone are not sufiicient to con- 
stitute history, hfany facts and dates are recorded with 
reference to Chino, Egypt, and Assyria in olden time^ 
which in all probability are true ; but these* facts and dates 
are not enough to give those countries a history. The 
bare fact that a certain king reigned in a certain year, and 
conquered or was defeated in battle with a neighbour, is 
perhaps chronologically valuable, but it is not history. 
History only attains its full, stature when it not only 
records but describes in considerable fulness social events 
and evolution, when it marks change < and growth, the 
movement of society from one phase to another. 

The fidd of history is in consequence very limited, both 
in time and space, in proportion to the length of human 
existence and the area of the earth's surface occupied by 
man. Primitive and savage man has no history, because 
the straggle for existence consumes all his energies, and he 
has neither time nor faculty to think of himself as a sorial 
being, much less to make record of social events. But 
even when partially civilized, mankind is often incapable, 
not only of writing history, but of furnishing the materials 
of it. Under a system of caste, or conservative theocracy, 
or oppressive tradition, as in India, Egypt, and China 
respectively, the social evolution is so slow that it hardly 
seems to move at all. The grandson lives among conditions 
hardly differing from those of the grandfather. In such a 
state of things the very subject-matter of history is wanting. 
Nothing attracts less notice than immobility, and large 
populations have often lived under conditions which for 
whole generations did not seem to vary. The vast and 
vacant annals of the East show that the arts of peace and 
war may attain considerable development without history 
or its materials being produced in consequenca 

If these views be correct we can only allow a period of 
about 4000 years as the limit of genuine history in point 
of time. The beginning would be with the historicid books 
of the Old Testament. Before the Jewish records fail us 
the Greek have begun. The Homans follow in immediate 
succession, and the historical thread has never been broken 
since, though thicker and stronger in some epochs than in 
others. As regards area, history long dwelt exclusively on 
the shores of ihat inland sea which, if not the birthplace of 
the human race, have at least been the chief training-ground 
of its early youth and vi^rous manhood. Civilization 
subsequently sprecid from the Mediterranean to remote 
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islands and continents unknown to the ancients, and history 
has followed it. No doubt in time both will be coextensive 
with the globe; but that time has not yet come. It is 
still useful to remember that the materials of history now 
rapidly accumulating in the far West, the far South, and 
even the far East, owe Iheir origin to that antiquity of 
whicdi we are the heir^ to the civilization which took its 
rise in those ever memorable centres named' Home, Athens, 
and Jerusalem. 

Early history is never critical and painstaking-in the 
investigation of facts. Neither the historian nor his 
readers or hearers have reached a stage of culture in which 
accuracy^ is highly valued. Early histoiy is essentially 
artistic, its object is much more to charm the fancy and 
warm the emotions than to instruct the understanding. 
A good story, pathetic or humorous, is appreciated for 
its own sake independently of its truth. Striking pictures, 
dramatic situations, often told in dialogue scenes in 
which ’rirtue and vice are depicted on a colossal scale — 
these are the chief objects of the early historical writer, 
who mingles fact and fiction with the same naivety as his 
brethren, the writers of the early epos and drama. Indeed, 
their subjects are often the same, — the heroes whose 
prowess saved or achieved the national existence, the odious 
foreign foe who was beaten back ; in either case characters 
appealing strongly to the imagination and the feelings, 
which would resent cold criticism, but gladly welcome elo- 
quence and passion. Histoiy written under these circum- 
stances has much of the character of the prose poem, — 
airmen solwtum, as Quintilian called it [l^e artistic or 
imaginative element predominates in it rather to -excess. 
Such is histoiy as written by Herodotus and Froissart 
The growth of accurate knowledge in other departments, 
the increased practice of affairs, the substitution of tlie 
political for the heroic and chivalrous sentiment, lead to a 
more sober and scrutinizing style of history without sacrifice 
of artistic form. Such is histoiy as written by Thucydides 
and Tacitus. 

Even a most hasty survey of so vast a subject as the 
historical literature of the world will be helped by its 
division. 

History is of two kinds, — the old or artistic type of 
history, and the now or sociological type. The artistic 
type, invented by the Greeks, remained the ideal of histoiy 
till comparatively recent times. Its aim was perfection of 
literary form, weight and dignify of language, depth of 
moral and sagacity of political reflexion. It was habitually 
careless and indifferent as regards research. But its chief 
distinction from the new history was a negative one ; it had 
no conception of society as an organism, no suspicion of 
the depth and variety of the sociid forces which underlie 
and originate the visible events which it describes, often 
with admirable power. The new histoiy is to a great 
extent characterized by opposite qualities. Its preoccupa- 
tion about literaiy form is secondary, moral reflexion 
it rather avoids, but it is laborious b^ond precedent in 
research, and above all it is pregnant with the notion that 
society is a great aggregate of forces moving according to 
laws special to it, and similar to those producing evo- 
lution and growth analogous to what we see in other 
forms of life. The remainder of this article could not 
perhaps be better employed than by a short examination 
of these two types of history, including some reference to 
the causes which brought about a transition from one to 
the other. 

The Greeks were the inventory and remain the unsur- 
passed masters, of the artistic form of history. That extra- 
ordinary insight into the true conditions of harmony, pro- 
portion, and grace which guided them in other d^Mrtments 
of literature and art did not forsake them in this. As in 
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is more austere than her sisters. The Middle Agii» nonid 
offer the historian of history ample scope for coniiccling the 
ouality of historical writing with the social surroundings of 
the anthers. The great monastic houses, such ns .Maliiies- 
burv. St Albans, En, and many more, would be eliown to 
have been such schools of history ns they were, for very 
xpasons. The appearance of the modem lIcrodottt.«, 
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abortire ootlmrst of Poririan democracy under LUcuue 
]i[aro4 the energetic aetiou of the firat svriotts StatC4- 
General of France— these were Fubjects to arre?t n real 
historind ey^ such ns Frosbsart liad, in spite of his many 
diortcomings. The dramatic struggle betne^n feudalbrn 
and monarchy in the loth century fouud a comiictcnt if 
somewhat rustic Tacitus in ComiucF, more friendly but on 
the whole not less severe to ht« bourgeois Tibcriu5, Louts 
XI. the stirring times of tbe ICtb ccnluty historians 
abound— Italians, Frenchmen, Dutchmen— too numerous 
to mention and too distinguished to be passed over with 
perfunctory notice here. T^i how much would an historian 
of history have to say of Fra Faolo, Davila, Do Thou, 
Grotius, to uamc only the chief I And then occurs a really 
snqwi&ing phenomenon. History di?a])}>cara from the con- 
tinent of Europe for a century and a half. Between the 
Thirty Years* VTaT^d the Seven Years* War the Continent 
produced no historians whom the world cares to remember. 


the begumingofthis centmy. Between Thucydides Md 
Gibbon there is no change of the ided plan on whiim 
history shonld be written, though of conise there is 
evieiy degree of anccere and fesliiie in atnvmg nfter its 
xealkation. 

A history of hlstoiyis a desideratma in literature The 
merit of such a work, if pn^Iy done, would conrist, not 
only in the ccitidsin of particular author^ but in a compari- 
son of their epochs and sodol &arronndiog% and & pointing 
out how these infinenced the chaxacterand quality of thdr 
historical writiiig. It for instancy worthy of noti^ 
that histoiy is far more sensitive and dependent on public 
fmdom tbm either poetry, science^ philosophy, or juris- ' 
prudence. All these have flouridied under governments | 
more or less despotic^ but Ustory never. Tacitus seems to | 
have felt this in the depth of hk heart when he said that 
he was aUe to write as he dSd because of the “rara ' 
temporm ielicbas obi sentire qme v^ et qnoe sentlas 
dicere licet,” Again, certmn epoi^ are favoorable to great 
historians, as periods of war ate favourable to great soldiers, 
Eating the ^nius of the Greek historians as h^h as we 
pleas^ and it is difficult to rate it too high, it is still 
manifest that thjy enjoyed exceptional advantages. The 
politic^ condition of the Greek worid in the 4th and $th 
centuries was beyond measure stimulating to men of 
gnume historical power. That extiaordinaiy collection 
of small states, fall of tbe most active pofitical life^ full of 
oars, aUiances, and brasque revolntion^ was a scene of 
mterat, of wlui^ no subsequent historian has ever seen 
, . In this respect the Greek historians had a privi- 

lege anular to that eqjo}^ by the Greek sculptoia As 
toeg^n^ Splayed the finest type of manly beauty 
and strength ever seen, so tbe fervent eneigy and actirih' 
of the Greek states presented in unparell^ variety 
fulness the feature of poUtfcal life ^t of intS 
esting an hfetoiical mind. And it is perhSs 
much to say that what the pal».tTa wm to 
the Peloponnesian War was toSSS, 

Continuing this vein of reflerion, we remarfe rt.* 


wisthUsoJ Obviondvberanse t^l^^- 


for Mdzetuy is Tcmcmbered, though hardly read, on account 
of his quaint and occasionallygraphic style. Yet tbi» was 
tha great age of Louis XI v., the chi^ic age of Frensb 
literature and philoso^iby, and the commencement of French 
^enc^ But history withered under the blight of tbe 
Catholic and monarwical reaction. Ili-toiy was iiulectl 
being written in France, the most witty, profound, and 
^phic 8mcc theda^-s of TVicitus ; but it was history wliich 
tne autDOTKcpt for himself and a remote pp>tcrily ; not for 
a aimdtcd years was the world to be imnnitted to gaze with 
wonder ara amiration on the iucomiiarablc mcnioirs of St 
&iMn. But EcUmous and Ilevolutionar}- England givci 
aud Bumclt-causc and effect a& usual. A 
irnnM ** oud its peifomiauces in liistorv 

to this interesting retrospect But it is time 

^ digTtesion to our wore iiiwicdiatc 


®"« “iglit say, was n species of 
nf 1 "^l^ting which hod often erarv merit cxceiit that 

deiiii?hat?he considered. But it rannot be 

hriDiancy of tLeir^i^®« generally thought more of the 

saidVertot when«ff»^- ^^ys«go is finished," 

be feS (if so lmL»2®" «»embled, it is to 

denjr? Se “ «>“pwison can be considered 

Uttieof&® Both thought 

the scene or obieef: doseconfortnitv to 

" delineated, provided they produced 


H I S T 0 E T 


striking compositions with grand outline and rich tints 
urhich were attractire and beautiful for their own sake. 
When to this conception of their art we add their general 
apathy in research, the measure of their sins appears to he 
filled up in the eyes of a generation like ours, which has 
brought historical evidence under conditions nearly ns 
stringent as those which regulate the depositions of a court 
of justice. Still it may occur to some persons that there 
is another side to this matter, and that the great men of old 
are not wholly without defence. They were indolent in 
research no doubt, or rather they did not attach the 'value 
that we do to it (if they had, they were not men to have 
spared their pains), but they were laigc, sympathetic, and 
humane. They wrote for a public compo.s^ of men of the 
world and not of specialists. Their manner is somewhat 
ofF-hand, but they are neither prigs nor pedants. After all, 
the most important facts of histoty, as Auguste Comte has 
weightily remarked, are the best known and the least 
dependent on minute rectification for their tnie appreciation. 
History has an ethical and psychological side as well as a 
documentaty side supported b}* elaborate citation of chapter 
and verse for every statement. Chapter and verse, import- 
ant as they are, are sometimes a little oppressive and over- 
bearing. The most exhaustive knowledge of authorities will 
not give a dull m.in insight into character, or enable him to 
realize and paint a great historic scene, or teach him to use 
with skill the moss of erudition under which he staggers. 
It may be said generally, exceptions of course excepted, that 
the old historians were strong where their successors arc 
weak, and the converse. Aiming chiefly at portraiture, thej* 
succeeded in it, as ‘was onl}' natural. Aniid a crowd of 
errors on smaller matters, they often catch the true expres- 
sion of a physiognomy, and hit off the salient points of a 
character with an insight and success which subsequent 
inquiry is often unable to modify. Bacon's portrait of 
Hcniy YIL remains substantially correct, though he 
'wrote his book in four months, remote from tho means 
of knowledge accessible even in his day, 'which did not 
represent a tithe of the knowledge accessible now. Even 
down to the practice of introducing fictitious speeches into 
their histories, the old rvriters are not vrithont defence, 
nothing more than these speeches has moved the contempt 
and indignation of modern critics. Macaulay says the 
practics was absurd, and that if an English writer were 
to attempt it now he would be laughed to scorn. Yet 
men of the calibre of Macchiavclli, Grotius, and Bacon 
resorted to it. 'It is more a question of form and less of 
.substance than at first glance appears. It amounts to this — 
How are we to render our impression of a past epoch 7 Wo 
may give it in broad statement in careful]}' reasoned argu- 
ment, supported by apt quotation and appropriate footnotes. 
This is the modem plan, and, to speak frankly, unquestion- 
ably the best. But it is well to listen without impatience 
to what can be said for tho old plan by the other side. Mr 
iSpedding, referring to the speec hes which Bacon intro- 
duced into his histoty of Henry VII., says: — “Sfy own 
opinion is that the reader is less liable to be deceived 
by histoty written on this principle than upon the modem 
plan, though the modern bo apparently the more scrupulous. 
The records of the itast are not complete enough to enable 
the most diligent historian to give a connected narrative 
in which there shall not be many parts resting on guesses 
or inferences or unanthenticated rumours. He may guess 
for himself, or he may report other people’s guesses ; but 
guesses there must be. The advantage of the old practice 
is that the invention appears in tho undisguised form of 
invention; whereas the modern practice, by scrupulously 
eschewing eveiything like avowed and deliberate invention, 
leaves it to be supposed that what remains is all fact, 
whereas in most coses of tho kind the uviter is but report- 
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ing his own or another man’s coqjecture, just as much os 
if bo had sat down deliberately to compose a soliloquy or a 
speech in the first person ’’^(Spedding’s Bactm, vol vi. p. 
76). Every one must be glad to see eved plausible 
reasons suggested for not regarding the funeral oration of 
Pericles or tho speech of Galgacns as “absurdities.” Per- 
haps tho truest view of this introduction of speecdies into 
their histories by the ancients and their modem imitators 
is that it was their mode of offering generalizations. They 
adopted the concrete and dramatic form when we should 
use the abstract and impersonal, and perhaps, as Mr 
Spedding remarks, this practice was not necessarily exposed 
to more error than ours. 

We have now to advert to the causes which led to the 
transformation of history from the old to the new type. 

The inferior quality of history in the 17th century and 
the first half of the 18th is the more remarkable from the 
contrast presented by the brilliancy of contemporary litera- 
ture in other departments. The age of Louis in 
France, as already remarked, and the age of Anne in England 
produced no histories of superior merit. Bossuet's famous 
discourse on universal history is no exception, being much 
more an eloquent sermon than a history in the true sense 
of the word. Written by inferior men from a low point of 
view, or no point of view at all, history at last sank to 
such a degree in the imblic esteem os to be spoken of in a 
tone of contempt Dr Johnson openly despised it, and 
D’Alembert did nearly the sama And yet the time {iro- 
dneed great antiquaries — ^Madox and Byiner in England, 
D'Aclicry and Mabillon in France, Maratori in Italy, 
Leibnitz in Germany. But history had no stamina or 
muscle. It was also from our point of view blind and 
utterly stupid : it could not see the plainest facts, and it 
perverted the facts it did see. Hot only the inferior men 
whose nam^ arc barely remembered and whose works are 
entirely forgotten, the Daniels, tho Yellys, the Creviers, 
the Hooks, the Eckards, but men of such magnitude as 
Hume and liobertson. Gibbon and Voltaire, often show 
such an unintelligence as to the past that this unintelligence 
itself becomes an interesting historical phenomenon, casting 
no slur on the great writers who displayed it, but deserving 
consideration for its own sake. 

When 18th century writers are arraigned for their defec- 
tive appreciation of the Middle Ages (the great stumbling- 
block) and remote periods generally, their critics forget the 
historical positions of the men they criticize. To write 
history in the 18th century was something very different 
from what it had been before, and this in several ways. 
First of all, tho mere lengthening of the historic retrospect 
had enormously increased the field of historical survey. A 
writer of tho 18th century looked back on nearly as much 
as wo do ; ho had behind him the recent modem period, 
tho long Middle Age, the barbarian epoch, those of Greece 
and Borne. And it was honourable to the men of the 18tli 
century that they did not shrink from the task of uviting 
on this immense expanse of history, imperfectly as they 
were prepared for it. It seems to bo sometimes forgotten 
that most of tho historical writing of the ancients, and a 
good part of that of the moderns up to the 18lh ceritury, 
had been the writing of contemporary histor}', or history 
of a quite recent past. This is true of Herodotus (when 
ho is not merely a traveller telling travellera’ stories), of 
Thucydides, of Polybius, of Sallust, of Tacitus, of Guic- 
ciardini, of Fm Paolo, of Davila, of Grotiusi, of Clarendon. 
Contemporaneous history may bring out some of the highest 
qualities of an historian — perspicacity, weightinessof jidg-_ 
meat and language, skill in narrative, and so forth. But 
one quality it docs not need and cannot ^display, insight 
into a remote age differing in culture politics, and rdigion 
from those amid which the historian lives. Yet it was 
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adreDtures in Iiistoricol enterprise. After the heroic ages 
of Christendom, the heroic ages of Greece were opened to 
explorers. And soon all exclusiveness disappearoA The 
whole past history of man was felt to bo worthy of man’s 
study, — a wide field into which many labourers entered. 
So much for the change in feeling. 

]^o less a change had taken place in the condition of 
knowledge. Speculation had for.a long time been feeling 
its ^vay to a closer contact with the problems su^sted by 
the growing wealth and industry of the modern world. 
Adam Smith in his memorable work resumed, co-ordinated, 
and enlarged the labours of his numerous predecessors, and 
placed the study of economics on a new and positive basis. 
But the'suggestivo stimulus of his researches spread beyond 
the limits, of the science wi’'h which he was immediately 
concerned. The indirect services rendered by political 
economy to history have not perhaps been adequately recog- 
nized. The elucidation of the sources of wealth in tho 
present became a means of explaining tho prosperity and 
decay of states in the post, which soon led to valuable results, 
the more striking as ^ey wore unexpected. Hitherto 
wealth had been thought a source rather of degeneracy 
than of improvement The great danger was aln;ays under- 
stood to be “ luxury.” Poverty was the parent of virtue. 
Primitive times were virtuous because they were poor. 
Pa^n philosophers and Christian saints had agreed in 
condemning riches os the source of all evil, and denying 
the rich man a high place in their ideal republic or the city 
of God. Political economy cleared up the confusion of 
thought here implied. Tire wealth of states has nothing 
to do with the excesmve opulence of a small class. Never 
has tho mass of the people in any country or in any ago 
suffered from an overabirndanco of wealth. The excessive 
wealth of the few generally means the poverty of the manjy. 
In short, the evil lies in the great inequality of the dis- 
tribution of wealth. These common-places of economics 
would have been paradoxes in tho early part of tho 18 th 
century, and the historians of that ago show a profound 
ignorance of their bearing, as was only natural. So, when 
tiiey have to explain the decay of a state they seek to show 
that it had lost its gold and silver, or that luxury had made 
fearful inroads, or that martial valour had somehow 
strangely declined. The notion that poverty in the mass 
of the people was very often the chief and sometimes the 
only cause did not occur to them. When therefore Adam 
Smith devoted tho third book of the Wealt/t of Natum$ to 
" the different Progress of Opulence in different Nations,” it 
seemed as if a lamp hod suddenly been lit in a dark place. 
That book was in truth a lofty historical review of the facts 
of the pos^ guided by the principles of economic science. 
The question which has already come before us, and which 
exercised so much, as well it might, the thinkers of that 
age, the decline of Home, was approached in a much more 
promising manner when one element of it, the decay of 
agriculture in Italy, was spoken of thus : — Tillage in that 
part of ancient Italy which lay in tho neighbourhood of 
Borne must have been very much discouraged by the 
distributions of corn which wore frequently made to the 
people, either gratuitously or at a very low price. This com 
was brought from the conquered provinces, of which several, 
instead of taxes, were obliged to furnish a tenth part of 
their produce at a stated price. Tho low price at which 
this corn was distributed to tlie people must necessarily 
have sunk the price of what could be brought to the Roman 
market from Latium or the ancient territory of Rome, and 
must have discouraged its cultivation in that country.” 
This 'was,catching a glimpse of a vera causa of the effect 
to be explained, and the vein of thought thus opened proved 
.to be richer the further it was explored. 

Both the moral and the intellectual tendencies at work 
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to produce a new temper with regard to history received an 
incalculable impetus from the French Revolution. That 
cataclysm revealed the deeper forces of sociely which had 
lain silent and unsuspected under the deceitful nn-lm of tho 
atteien regitM in its latter days. It was very certainly a 
revelation, though light came from the fiames of Tophet, in 
Mr Carlyle’s phrase. Men saw the depth of the abyss over 
which they had lived in quiet ignorance and their notions 
on man, society, and history underwent a great change. 
Passions undreamed of were let loose, and tiie passions of 
the present throw light on those of the past History was 
read with new eyes “ Whenever,” says a man who lived 
through the tempest and profited as much as any one by 
it, — Whenever,” says Niebuhr, “an historian is reviving 
past times, his interest in them and sympathy with them 
will be the deeper tire greater the events he 1ms witnessed 
with a bleeding or rejoicing heart” (Preface to Hitt, of 
Romi). Few generations have seen events which alternately 
mode men’s hearts bleed and rejoice more passionately than 
Niebuhr's own, and none have ever stimulated history so 
much. With the peace of 1815 historical studies acquired 
an activity and scope they never had before. All history, 
it was perceived, needed rewriting from new points of view, 
with more knowiedge, deeper insi^l^ keener sympathy. 
Tho French led the van of the now movement with their 
usual brilliancy and mastery of literary form. But it was 
their position as the nearest witnesses and the greatest 
sufferers and gainers by the Revolution which did most to 
open their eyes. A truly illustrious band of scholars and 
writers under the Restoration, the Monarchy of July, 
raised history into a position of honour it had never enjoyed 
before. Michaud, the two Thierrys, Sismondi, Guizot^ De 
Barante, Michele^ and many more rendered services to 
history which must not be forgotten because on many 
points their labours have been superseded. It is indeed a 
capital proof of the merit of their labours that they fur- 
nished tho means and the incentive to their supersession, 
a proof that their studies were vital and progressive. The 
Germans, with their solid erudition, were not slow in fol- 
lowing tho French. Between the two, the Middle Ages, 

‘ Greek and Roman antiquity, and the history of the 
Christian Church were studied with a minuteness and 
breadth never knowm before. History had entered on its 
modern phase. 

This is nut the place to dwell in detail on the achieve- 
ments of tho modern school of historians. The whole field 
of history has been explored afresh with such superior in- 
sight, knowledge, and just conception of the task in hand 
that all historical writings anterior in date to the end of 
the 18th centnry are entirely superseded, with the single ex- 
ception perhaps of Gibbon, who alone, as Mr Freeman s^s, 
has not been set aside by subsequent rescardi.^ Ancient 
history, chiefly in consequence of tho extraordinary zeal 
and diligence of the Germans in what they call the sdence 
of antiquity (Alterthumswissenschaft), has become a reality, 
vivid in interest, and fruitful in knowledge, instead of the 
nebulous unreality it hod been before. rejection of 
the fabulous elements in the histories of Greece and Rome 
vroB the first step, but a long one, which it reqirrred many 
years and much effort to make. Tho next was to obtain a 
firm grasp of tho idea that the Greeks and Romans were 
living men, and not statues like the Elgin Marbles, and to 
look at their politics, institutions, and religions with the 
<T?at»riminn.ting eye of common sens^ and a rral widr to see 
thA m as they were. Tho true nature of Athenian democracy, 
of the Spartan oligarchy, of tho commons and jmtrid^ of 
Rome, of the party struggles which caus^ and justified the 
transition from the republic to the empire, has been put rn 
a c lBftr light, which can hardly be appreciated by t^e who 
are not aware of the darkness which it replaced. Points oi 
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view end lines of inquiry concerning the religion, govern- 
ment, institations, taxation, and law of the ancient states 
have been opened up, of which the possibility in the old 
was not snspectedL The somological knowledge of 


days was not snspectedL xuo avi*iviv^ivi»& AuvtiA^ugw wi 
the present has illumined the past, an interesting example 
of which is afforded by the rapprochement between the 
En^ish dominion in India and the Roman provincial 
administmtion. 

The history of the Middle Age shows even greater resnlts, 
and greater innovation, to which allusion has been already 
made. The great difficulty was the papacy; Between the 
Catholics, who regarded it as of divine institution, and the 
Protestants, who regarded it as a manifestation of Antichrist, 
and the sceptic^ who despised both and regarded it as mere 
superstition, this great centre around whiw the life of the 
Middle Ages revolved had been unknown or misknown to a 
degree of absurdity. Gradually, os the 19th century arose 
wiser end sadder out of the chaos of the F^nch Revolution, 
the immense part played by the chnrdli was at first dimly 
suspected, and at last with increasing clearness perceived. 
This must on every account be regarded as the greatest i 
achievement of the modern school ; it implied the unlearn- 1 
ing of 80 many old enois, the acquiring of so many new 
above all, the repression of so many deeply-rooted 
pr^nffices. It restored the continuify of history, in which 
the Middle Ages had hitherto appeared as an unexplained 
— an unwelcome wedge of barbarism thrust between the 
ancient and modem civilizations. 

•II Middle Ages, the period which has been most 

lUnmmed by the new lamp of history is that of the early 
church wd the whole subject of religions dogma and institu- 
tions. In spite of the fierce controversies which have raged 
over this region, a Jaige residunm of undisputed fact has 
Y^ned from ignorance and prejudice, and church 
hBtoiy 18 no longer a legend, but one of the most interesting 
chapters m the annals of the hnman mind. 

As re^rds modem history, we are oppressed and nearly 
ovetwheliMd with the mass of new materials and new dis- 
coTOries which have been launched upon ni The dili«»ent 
pa^w and docnments, which all dviiised 
esceeded in the list half 

^®"® that direcHon. 

The ranit is that there are few periods of modem history 
whwh are not far^tter known to us than they were to tlm 
TOntemporariM who Kved in them. But hiLtyin this 
field ttnnot boast of snch laurels as she has won in the fieM 

reverwl of old points of view, no great triamnh of histwifiil 

lSt“mlT> Sio?arS!o7&t 

went tratlL Modem history has won its victorSpji tham 

inowled^ The tonriJS ?• “®'^ ‘*?I®rtBre in 

at the states Is 

the most Uvely attenSnT sett 
the constitutional history of EnBl^i? "“t wnfinod to 


the mother of parWents. }.« f r - ’ «> 


wellbeing produced. The earnest historical inquirer is as 
impartial as the jiatholpglst who studies disease equally 
with health. The institutions of despotism have their 
raison dSlre and normal evolution ns well as those of free 
governments, and the scientific historian will^ neglect tlie 
one os little os the other. In any case the history of the 
institutions of Europe from the times of the ^nkish 
empire to the end of the French monarchy offers the widest 
field for courageons historical research. It has absorbed and 
transcended all those inquiries which used to bo included 
under the somewhat jqfunc title of the history of civilization. 
Institutions in the secular order, and religions in the S])iritu&l 
order, are now seen to be the most massive and permanent 
factors in human life, callable indeed of evolution and 
change, but little susceptible to the immediate action of 
man’s intelligence and will, and yielding only to the new 
modifications bropght about by time and tbo gradiinl 
transformation of ideas and moral conceptions, the result 
of increased knowledge. 

It is hardly mcessavy to add that n broad distinction 
must be made between histoi}* and wlmt lias been callorl 
the philosophy of histoiy, a term now* replaced by tlio far 
better one "sociology,” invented by A. Comte. Sodology 
has the purely scientific aim of investigating the natuiu and 
constitution of societies, to discover the laws which regulate 
their growth and decaj*, to do in sliort for them what 
biology has already done for the animal and vegetable 
kingdoms. Histoiy, while it can never again dispense 
with the assistance of sociology, remnins occupied with the 
description of the social organism (at a given period) in it** 
j ensemble^ and the term "descriptive sociology” has been 
, suggested os an improvement on the old one, histoiy*. We 
I may question whether the innovation will be accepted or is 
\ needed. Tlie human interest attaching to the story of man’s 
pa^t fortunes will always provoke the means of its own 
satisfaction, and there is little doubt that liihtory, the 
name and the thing, as the highest form of prose litcmturc 
will continue to instruct and console mankind to tho 
remo^t ponitions. (j. c. mo.) 

HIT, the paeut Is (soe Eotoiiates, voi. vili. p. G70). 
a town of Asiatic Turkey, vUoyct of Baghdod, is silvatcd 
Euphrates, 70 miles W.N.W. of 
fiagbdad. Its streets are narrow and frequently steof*. 

housM, \rhich are flab-roofed, and one or tiro stories in 

^ Bontoins a graceful 

minaret and some richly decorated tomb-towets. The ww- 

^.75 *fl® "pon its fountain of bitumen 

immemorial, and, according to 
Hmdotus, supplied that material for the biiildine^ of 

moke use of tho bitumen for 
hme burning and also for covering boats. From water 
which bubbles up in the centre of tho sprins salt k 

■^OHCOCK, Edwaud (1793-18G4), an Aiti<.r!«.n 
Hamrd’colE wl®* “7** P™P“ri»g himself to entw 




institutkn Amherat College, an 
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nancial difficulties, and in increasing its literaiyand scien- 
:0c efficient^; More especially did he render to it invaln* 
ble service during the period when he waspresidenl^ from 
815 to 1S51. In 1830 he was appointed State geolo^t 
F Massachusetts, and in 1836 to the same office in con* 
srion with the Orst district of the State of STew York. 
m resigning the preddentship of Amherst College, he was 
kduced to retain his professorriup. In 1836 he received 
^ degree of LL.D. from Harvard, and in_ 1846 that of 
Ld. from Middlebnry College. Besides his constant 
pours in geology, zoology, and botany, Hitchcock took an 
tire interest in agricnltnre, and in 1850 he was sent by 
|e Massachusetts legislature to examine into the methods 
riie agricnltnral schools of Europe. In geology his most 
iportant achievement was the examination and exposition 
[the fossil footprints of the Connecticut valley. The 
Uection which he accumulated in conn^on with his 
^tigarions is contained in the Hitchcock Idinolo^cal 
penm of Amherst College, and a description of it was 
blished in 1858 in his report to the Massachusetts legis- 
nre on the ichnology of New England. As a writer on 
plogical science, Hitchcock was mainly concerned in 
cermining the connexion between it and religion, and 
ploying its results to explain and support what he 
arded as the truths of reve^tion. He died at Amherst, 
pmary 27, 1864. 

ue foUoirinv are bis piindpd works : — Grcoloffy of (he ConneetiCHt 
Ueg, 1823 ; vattdoyue of Plants tdfkin ticcniy miles of Amherst, 
b; Dyspepsia Forestalled and BesUted, 1830; Seports on the 
Yogi/ ^ Jrassaeknsetts, 1832, 1833,1838, and 1811; A JFreath 
\thi Tomi, 1839; Fossil Fiotd^ in the United Slates, 1848; 
vines of GeologUt 1835 ; Illustrations of Surface Geology, 1856 ; 
tologyofNeio England, 1858 ; Scligious Leeturcs on (he Peesdiar 
namena of the Four Seasons, 1850 ; History of a Zoological Tern- 
]nee Convention in Central Africa, 1850 ; The Seligion of Geology 
ijfs (kmusUsd Sdenees, 1831 ; ^igiaus Truths iUuslroted from 
|ie$, 18a7 1 'Seminixeneesof Amherst College, 1863; and varions 
|rs in the Eiblieal JBcpasitoiy, the Sibliotheea Sacra, the 
prea it Journal of Sdence, and other periodicals. 

[ITCHDT, a market-town of Hertfordshire, England, is 
ated on the small river Hiz, 34 miles from London, on 
Great Northern Bailway. It is for the most part neatly 
t of bricky and the streets are generally spacious. The 
cipal buildings are the parish church in the later s^le 
nglish architecture^ with a fine porch, an Adoration of 
Magi by Bnben^ a small crypt said to have been used 
Sromwell as a prison for the Royafists, and many inter- 
g monnments; Hitchin Priory, .the residence of the 
•liffe family; varions chapels, schools, and banks; the 
nary, the workhouse, the town-hall, and the com ex- 
ge. Malting and straw-plaiting are extensively carried 
There are also breweries and manufactories of agri- 
lal implements. The population of the local board 
ict in 1871 was 7630, and of the parish 8850. 
diin ocenrs in Domesday Book under 'the name of Hi^ a 
[cation of the Saxon Hicce or Hitcbe, which appears more pro- 
it^in the present form of the name. Daring tiie Saxon 


Ezra ix. 1; Neh. ix. 8), but the lists of these pre-Israeliti^ 
populations cannot be taken as strictlyhistorical documents. 
Not to dwell on tbe cases of thePerizzites (properly speak- 
ing, an appellative and not an ethnic name), and the Kenites 
and other Arab races, sometimes included, bat evidently 
by an anachronism (see voL iv. p. 763), it is obvious 
that narratives written, or (as all wffi agree) edited, so long 
after the events referred to cannot be taken as of equal 
authority with Egyptian and Assyrian inscriptions. How 
meagre tradition respecting tbe Hittites was in the time 
of the great Elohistic narrator is riiown by the picture of 
Hittite life in Gen. xxiiL As Ewald remarks, ** Abraham’s 
allies in war are Amorites ; but when he desires to obtain 
a possession peaceably he turns to the Hittites.” Yet the 
ondonbtedly authentic inscriptions of Egypt and Assyria 
reveal the Hittites in far different guise, as pre-eminently a 
warlike, conquering race. Not less unfavourable to the 
accuracy of the Old Testament references to the Hittites is 
the evidence dedncible from proper names. As we shall 
see presently, the Hittite names preserved in Egyptian and 
Assyrian records are on the whole strikingly un-Sendtia 
The three Hittite names g^ven in the Old Testament 
(Ephron, Gen. xxiii. 8, 10; Ahimelech, 1 Sam. xxvL 6 ; 
Uriah, 2 Sam. xi. 3, xxiiL 39) are, however, of nndeniahly 
Semitic origin. Lt it unnatural to infer that these three 
names are no less fictitions than the Semitic names 
ascribed in tite Old Testament to the non-Semitic Philis- 
tines? It is not surprising that at least two eminent 
Egyptologists (Chabas, Ebers) sbonld absolntdy deny the 
identify ^ the Kliita and the Ehittim. This, however, 
seems to be gdng too far. The Old Testament writers 
clearly meant by the latter name the same people as the 
Egyptian inscriptions ly the former, hnt in their time tiie 
memory of the Ehita had grown so dim that they could 
include it among othershadowy names of conquered Canaan- 
itish peoples. No impartial scholar, indeed, will deny that 
a branch of the Ehita may once have exist^ in Palestine. 
Unfoitnnatriy there is no historical evidence that it did 
so. In fact, the most trustworthy notices in the Old 
Testament itsdf point to the Hittites as a nation beyond 
the borders of the land of Israel In 2 Kings vii. 6 we 


illiam Bnfos it was granted to Bernard de jfoliol, and on tiie 
ion of John Baliol to the throne of Scotland it reverted to the 
of England, after which it was bestowed hy Edward III. on 
;h son, Edmond de Langly. 

TTITES, a warlike and powerful nation, whose 
i lay in the far north of Syria, between the Orontes 
he Euphrates hnt whose outposts about 1200 B.C. 
led as far to the west as the ^Egean sea. In the 
fan inscriptions they are called the Ehita or Eheta ; 

Assyrian, the Ehatti ; in the Hebrew Scriptures, the 
im. Some confusion has been caused in the treat- 
of the history of the Hittites by the uncritical use of 
to Testament. It is true that the Ehittim or Hittites 
epeatedly mentioned among the tribes which in- 


phrase occurs parallel witii “ the kings of Aram ”; and in 
2 Sam. xxiv. 6 we should probably read, ^ and they came 
to Gilead, and to the land of the Hittites nnto Eaderii.” 
The position of Heth in the table of nations (Gen. x. 15) 
may also he regarded os a vestige of an accurate geographi- 
cal tradition. 

If then we continue to emplcy the familiar name Hittites 
instead of .the Egyptian Ehita and the Asyiian EhattL 
let it he understood that by this term we do not indicate 
one of the Canaanitish peoples conquered by the Isradite^ 
bat an extra-Palestinian race capable of holding its own 
even against Egypt and Asyria. Its centre lay, as we 
have seen already, and as is admitted on all hands, between 
the Euphrates and the Orontes. This was in fact the 
region which — one fears to say for how many centnriM— 
was designated in the Assyrian inscriptions mod KkaUi or 
Ehatti-land. Under the name of Ehatti we al^dy meet 
with the Hittites in the astronomical work in seventy 
tablets drawn np by Sazgina, king of Agane, in the 16fli 
centniy RC. It appears from this venerable document 
that hostilities were constantly anting between Babylon^ 
on the one hand and the Sttite country on the other 
(Sajee’s translation of the tablets, Tra nsaei ions of Soc, of 
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it is *Wgi«»Ti Ftleser L ttIio makes the first inenbcm of toe 

KiSfi?Kk» ttar ■» *1“*^ 5“ 

of theimon between the Etq>hiates8nd Lehaaro. Sai]^, 
the m^entciprising of the Abbj^ monaichs, wm mi- 

patient of snS obstacle to ^ '™*“"®”^X4aiS^St 
mnqnestof Oaichemish and Knmmnch, KhattiJa^Mt 
its tTO great bulwarks on the east, and was open hen^rth 

to the Srian hosts. The last reference to ^ Kl^b is 

in the time of Esaa-haddon, who spraks of “twwly-two 
kings of the land of Khatti, whidi is by the sm e»d inflie 
mi^ of the sesL” But it has been ^oto by 

that from the time of Seniwcheribonirarfs thenmeKham 

was transferred to the western maritime lands m graeral, 
via,, Canaan and Hulisda, induding Edom, Moab, and 

Taming now to the hierc^jphic monuments, we find 
the playing astiU more important part in the histoqr 
of Egypt^— first of all, under Thothmes lEL One of his 
generals has left ns an account of his personal eaq^riences 
in the campmgn agaizst the Ehita (Bn^gsch, History of 
Egyjfiy 1 35^}, and in the Statistical Tablet of Eamak we 
hare a record of the tribnte brought from “the great land 
of the [Ehita] ” (ibid., p* 334, comp, Reeords of the Fast, iL 
25). At tl^ period, howerer, the Ehita were bat one 
among a number of peoples ; in the wars of Seti L and 
(especially) Bamses IL, they occupy the first rank among 
die adversaries of I^gypt The account of the battle m 
ladesh (the island on the Orontes), given tho 
Tieban poet Fentanr, presents a vivid picture of the mili- 
tary prowess of this rising power ^omp. Bmgsch’s trans- 
lation with that of Lndu^on in JReeords of the Fa^f iL 
65-78). Bamses was indeed victorioai^ bat he owed his 
lifeand conseqnentiy his victory to his personal bravery, 
and, as Fentanr represents it^ to Us diilddke faith in Us 
godL On an 'outer wdl of the temple of Eamak the treaty 
of peace between Egypt and Ehita4and may still be read 
(compw Bmgsdi’s trai^tion with that of (Soodwin in 
Seco^ of Fast, iv. 25-32), and thesame fmitfnl sonrce 
of primitive history has fomidied inscriptions of Bamses, 
with the names of conquered towns of the Ehita, corre- 
sponding with those already recorded by Thothmes IIL 
Thus the long fend between EgJP^ EMta was dosed, 
and the happy result was celebrated by the marriage of 
the Fharadi to a daughter of the king of Us cUvalrous 
antagonista The name of the EUta almost disappears 
henceforth £com i^yptian history. M. Lenormant indeed 
(AneieiU History of the East, L 268) mentions fhom as 
nssaOrng Bamses IIL, but Dr Birdi (JSyypf, p. 139) and 
Brugsdi Bey more accurately describe the war referred to 
as one between Bamses and the conquerors of the Ehit a, 
visL, the confederated “Oaxian-Oolchian nations’* (see 
Brogsdi Bey, History ofj^ypf, iL 147). 

We have spoken d the Blttites as we know them from 
the monument^ as a peoifie of Syria. But the exfcra- 

mnnnmaaafal 1««af mm* £ • * 


to be divined from scattered indications, shows that their 
power was not limited to area between Eupbrates 
and the Oron^ Uot only bad tiiqr fiheir confedemtea or 
vassals in thdr near or more distent neighbourhood, but 
they also (a it seems) despatched conquering hosts into the 
far-off t^cms of Asia Minor. Even the Egyptian reeords 
have been thought to indicate tins fact At that great 
battie of Eadesh on the Orontes to whidi we have already 
refet^ there were present betides the princes of Tniit. 
the kmga of Aathn, Khflibn, Naharein, Qn««..^.nT 
^I^a, Fidasa, theDardani or DandanL the Mgan 

Keike* or Eetiiketii, Eairkamasha (so Lnshington- 
somewhat arMtiarily perhaps, Quirqimosh), 
iJienth, Anangaa, Mndianath,— a mighfy host “gathered” 


I T E S 

(as the poet Pentenr tells us) “from fte margin of the sea to 
the landrf Khite.” The late M, de Eongd, a cowphmus m 
Egyptology, actually supposed that thm list induded the 
ffianirf ABia hItoor,the ilysians, mon, and perhaps 
the Lydans ; Brugsch Bi^y, I».«»rerer, wto »»»:*. 
authonty, is satisfied to identify the Datdani with those of 
Kurdistan (comp. Herod., L 189), the Leto with the Ligyes 

(comp.Herod., viL72),8ndtheM:asu with thepeopleof Mount 

Matins. But putting M. de Eougd’s opinion wide, it seems 
to be evident from other sources that the influence of the 
TThitfl. extended even into Asia Elinor. Prof. E Cu^im 
has already pointed out “ that one of the paths by which 
the art and dvilization of Babylonia and Assyna mde its 
way to Greece was along the great high road wUch ruie 
across Asia Minor,” and Professor Tide has been struck 
by the presence in the religions of Asia Minor of an un- 
explained element which with all reserve he conjectures 
may be HIttite. Professor Saycc has added an important 
contribution to the question by showing that the Hittite 
capibil Carchemish (ri^tly identified by Mr George Smith 
with the modem Jemblfis) was the source from which that 
modified type of As^rian art was derived, wUdi spcdally 
characterizes the eariy monuments of Minor. “ Thu 
sculpture accompanira by inscriptions in Hittite (or Hum- 
afhite) characters wUch 3Ir Davis discovered at Ibreez in 
lycaonia (Transactions of Soe. of Eibt. Ardiwdoyy, iv, 2} 
proves that the Hittites had penetrated through the eastern 
barrier of Asia Minor formed by the Tnuim range ; and 
the two or three characters that still remain in the rodc-cut 
inscription engrav*ed in Us Life in Asiatic Tnrhey (p. 222), 
and found near Bulgar Maden, make it clear tbnt EBttite 
power had once extended at least as far as the central 
plateau of Asia Minor.” .Evidence has now been supplied 
of the extension of Hittite power to the very shores of the 
AEgean in the occurrence of Hittite Ucroglypbics (the same 
wUch occur at Jexablfis or Carchemish) on the psendo- 
Sesostria (a fellow to which has, however, been pointed out) 
at Hinfi, the ancient Nympbseum, on the road from 
Smyrna to Sardes (Letter of l^fessor Sayce^ in Academy, 
An^ 16, 1879). In a snbscqucnt letter, Professor Sajxe 
remarks that there were two roads open to the Hittites, and 
both, to judge by the scattered monumeuts already found, 
appear to have been travelled by their armies. The one 
was that taken by Croesus on Us march against Qyras ; its 
course was through Fesdnus, Ancyra, and Pterium. The 
other was that traversed by Xenophon and the Ten 
Thoi^nd ; this road passed through the (Uician Ghites by 
Iconium. Both roads met in Sardes. 

ITos this enterprising race a niemt)cr of the Semitic family f Let 
us consider— 

(1.) The etidenee snpptied (y the ykierial rtjjrestniations on the 
ai^ent monuments.-^** If it is allowable to form a judgment on the 
otmin of this cnltirated and powerful people from its outward hearing 
ana appearance, it seems to us, under the guidance of the monuments, 
to be at least very doabtful whether we should reckon thb dtivalious 
lara among tko Canaanites** (who, see art Cakaaxitxs, were iirob- 
Semitic). “Beardless^ armed in a different manner. 


plan ntenously laid down, the EUta present a striking 
contTMt to Aeir Canaamte allies.” Such is the verdict of Brugbuh 
and of an who have seen the wonderfiil mdl-seulptorcs in the great 
tempkU AbuamW. Eo modem artist is morocarefnl toreme- 
smt wtm^Te racial features than this firimitive sculptor. £ven 
wsuen a mstance from this national centre os Kinfi (see aUorel 
jrrDfessor Sayra i^intains tiiat no one who lias once seen a Hittite 
can mistake the resemblance. Tlia peaked tiara and the 
m^'X^*** the peculiar marks of tlic Hittite, and of the 
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S lanations aro for flie most part adrcntarous, and Bnigscli Baja’s ^*cr- 
ictsccms philologically much more soundi these names do not 

bear a Semitic, or at any into not a xmro Semitic stamp. The names 
ot persons arc the following, as represented by iL del<ou^:--«Kheta- 
snr, lilaursar, Knuisar, Tiiurteribu, Aktosib, Not’ora, Iwas, Baba- 
sunnna, Tarakaunasa, Alait’anma, Kamaiut'a, Toatur, Sapalel, Snrna- 
lisa, Poiusn, Akama, Tuber, Kirabsar. To thcso'may Ira added the 
following from tholist of nations of Thotlinies IIL: — ^Pirklieta, Ai, 
Amau, Thuka, Thol-innnna, Lc^bn, Tunixra, Ni, Ar, Zizal, Zakal, 
Arzakann (Bmgscli, History of ^ypt^ iL 5). No less un-Somitic for 
tha mostpart aro the names of llittito persons and places w'hidi occur 
on the Assyrian monument, Tlic following is a list of the kings of 
Kbatti-land given by Shnlmaucsor IL on the monoliili inscription : 
** Sangar of Carcheinish, Kundaspi of Kummuchi Arami, son of 
Gusi, Lalli of Lallid, Chayan, son of Gabar, Giqiantd of Fatin, Gir- 
pantd of Gamgnm*’ (lines 82, 83), to wiiich should Ira added 
**Sapalulmi oi Fatin” (linos 42, 43), w*hich so strongl}* reminds 
one of the name of the king of Khitn, Sapalili, mentioned in the 
treaty botw*ccn Bamses IL and the Bhito. The un-Somitic char- 
acter of this group of names is tlie more remarkable, because (as 
Professor Sayce remarks) Assjpian, bein£[ itself a Semitic langna^, 
coidd not help representing foreign Semitic names in a form recog- 
nizable as Semitic. How* obviously Semitic, for instance, are the 
names of the kings of Hamath and Damascus, handed doivn to us in 
the Assyrian inscriptions! True, one of the above names of llittito 
places, Carcheinish (** fortress of Chomosh ”), has a Semitic air, and 
the same may bo said of Kadesh, the scene of the victory of Bamses 
IL But is not quite certain that CnFchcmish is Semitic (the 
Assyrians ^iiorally reproduce it under the Ibnn Gaxgamis, though 
sometimes Knigamis), and (2) oven if it is Semitic, this may arise 
from the towns having been occupied by Somites prior to the 
Hittites. As for Kadesh (in the £g}*ntian inscriptions, Kotesh), 
tliough under the jurisdiction of the Khita, it wns reckoned ns a 
Canaanitlsli or more strictly nii Amoritisli toim (Birch, JSyypt^ p. 
116), wrhilo Oroutes (in Elgyptiau, Arunnta) has not even n Semitic 
appeanincc. It is true, again, that sovcml of the llittito projior 
names are comiraundGd ivith sar-— Khita-sar (the king who 
waned against Bamses IL), and that sar is oridcntly tlic Assx'rinn 
for ** king ” (also Hcbiew for * * prince ”). But sor is also found in 
Egyptian inscriptions ; it is in fact of Acendian (iion-Scmitic) origin, 
Slid wras therefore borroiwd by the Assyrians, before the Hittites 
and the Egyptians adopted it from them. I'hc form of names like 
Khota-sar (SCO list above) favours the riew* that the Hittite laiigiiogo 
was agglunnativc, and consequently non-Semitic. 

But,this and all other aspects of HiUito culture will ajipcar in a 
new light when the explomtions have made further progress. At 
X>resont we can only say tlint the probability is that the Hittites 
are not Semitic ; in fact, they dirolay aiiorigfnalit^* of genius which 
is not strikingly chamctoristic of pure Semitic nioc& The h}*po- 
Uicsis which legards them as the early civilizers ofAsia Minor seems 
confirmed by the position of Cdrdicinish, so favoumblo to the radi- 
ation of civilizing influences. The importance of the Hittite capi- 
tal in a commercial respect is known to all. The maneh or mitmof 
Carcliemish is constantly mentioned on the ciinoifonii tablets ; ])ro- 
bably it was of lighter weight than the silver iirinn in use in 
Plucnicia (see Mr Barclay Y. Head's letter in Academy^ Nov. 22, 
1870). Of the religious life of the Hittites wo arc hardly in a posi- 
tion to speak. Ivo know* indeed timt, like the Ilyhsos, they 
w*orriiij[^d Sutekh (who was localized, like Baal, as tlic patron of 
particiilar cities on the treaty ofltamscs IL), and, like the Canann- 
ites, Astamta or Ashtoroth. Tlio worship of Astamta will account 
for the name Hierapolis given afterwards, ns it seems, to Cnrchcm- 
ish, as well os to other Syrian cities (Jomblfls being n comiptioii of 
Hierapolis). Buthoyond this all is dark. Hid the Hittites borrow 
in religious matters from the Assyrians? Had tboy legends relntivo 
to the origin of the w*orl(1, and in what rblniion do tiioso 8tand to 
the Hebrew* nnmitivcs? Fassing to philology in the nnrroircr 
sense of thoivonl, wo wait longin^y for a confirmation of Frofessor 
Sa 3 rco's view that the Hittites ircro the authora of the Hamathitc 
hieroglyphics. No Semitic iintiou over invented n syllahio system 
of imting ; the Hittites arc in all probability nou-Scmitic, and from 
their enterprising character are precisely the people likely to ha\*c 
mvonted such chaTactors. Frofessor Saj'cc has followed up this con- 
jecture by another of no less importance, viz., that the enigmatical 
Cypriote s^-llabary is really uorivod ftnm the hiorogl 3 *phics of 
Hamath. If this bo proved (and the propoundcr of it cliuins to liave 
the evidence ready), and if tuo Hittites Ira really the inventors of tlie 
Hamathito liicrogl^qiliics, this wonderful nation steps into a position 
liardly suipnsscd by that of any of the notions of tlio distant East. 

Dociimonts In UniirReli's lltaiory of compnred with tlio 
paralld In Rtoordt of ihe Pa»i^ \o]r. IL, ir.; ‘*3Xoiiolltli Tnaeriptlon of 

Slmlmiincflcr," HetordB of tho Wraf, 111. 25-06; Seliradcr, KtiUwthriften ond 
Qt^chiehUforschunOt PP* 225-2SC: llrugscli, IMorp of BovpU fl« S-8; GHinbiuit 
Vopagt d*«fi />»pffoi,pp. 318-332; Vl^mto do Ilour^ if/Zancvs farehMogit 
AupHtnne et ApKPffoine, 1S75, p. 264, Ac. (postliiimoiui); Ictton of rrofesaor 
Sftyee In Aradmpt Auff. IG aim Kor. 1, 1870. On the alto of Careliomlah, aoo 
Belirader, Ktilintehrififn, pp. 221-226; Alospcro, Journal deo Sarant, 
Ort. 1S73; nnd PococKQ*a Aecount ^the JRutnt o/Jerabui iJerabWs); A Beterip* 
4fe» of the Bait, die., 1743^5^ 11. 166. (T* CO 
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HITTORPF, Jacques Igsace (1793-1867), French 
architect, vras born at Cologne, August 20, 1793. After 
serving an apprenticeship to a mason in his native tomi, he 
went in 1810 to Paris, and studied for some years at the 
Academy of the Fine Arts, where he was a favourite pupil of 
the Government architect B41anger, who in 1814 appointed 
him his principal inspector. Succeeding Bdlanger as 
Government arclutecl in 1818, he designed many important 
public and private buildings in Paris and also in the south 
of France. After making architectoral tours in G^ermany, 
England, Italy, and Sicily, he published ihe result of his 
observations in the latter country in the work ArcAiteeture 
aniigite de la SicUe (3 vols. 1826-30 ; new edition, 1866-< 
67), and also in Architecture tnodertte de la SieUe (1826-35). 
One of his important discoveries was that colour had been 
made use of in ancient Greek ardiitecture, a sntgect which 
he especially discussed in Artdiiteelure polytdirome ehez let 
Gr&x (1830), and in JRettitution du temple dUmpSdoele & 
Seliiiunte (1851); and in accordance with the doctrines 
enunciated in these works he was in the habit of making 
colour an important feature in most of bis ardiitectnr^ 
designs. His principal building is the church of St Vincent 
do Paul in the basilica style. He also designed many of 
the embellishments of the Place de la Concorde, the 
Cbainps-£lys£es — where he constructed the Circus of 
the Empress, which has been the model of many simi- 
lar buildings in various parts of Europe — the Bois de 
Boulogne, and other placea In 1833 he was elected a 
member of the Academy of Fine Arts. He died at Paris, 
March 25, 1867. 

HITZIG, Fekdikand (1807-1875), ex^te and Biblical 
critic, was bom at Hauingen, Baden, where his father was 
an evangelical pastor, on June 23, 1807, received his 
early education at the p^agogium of Lornudi and at the 
lycoum of Carlsrnh^ and entered the university of Heidel- 
berg as a student of theology in the autumn of 1824. There 
ho remained for a j’ear, attending the lectures in exegesis 
and church history of Panins the famous “rationalist”; 
but in 1825 be removed to Halle where Gesenins first 
decided him to dovote himself to Old Testament subjects. 
His next step was to Gottingen in 1828, where he had 
Ewald for his master, and where in 1829 he graduated, 
the subject of his thesis being De Cadpti Utie fferodotea. 
Boturuiiig to Heidelberg sbortiy afterwards, he “ qualified ” 
as “privatdocent” in theology the same year, and in 1831 
published his Begriff der Britik am Alten Teslamente 
praHiseh erSrteii, a treatise in which the critical principles 
of Iho grammatico-historical school were stated with great 
fulness, dearness, and cogency ; also Des Propheteu Jonas 
Oralxl aber Ifoab, an exposition of the 15th and 16th 
chapters of the book of Isaiah attributed by 
many subsequent critics, to tbe prophet Jonah mentioned 
in 2 Kings xiv. 25. His next literary perfonnsaoe was a 
commentary' on Ikuiah {Uehersetzung «. Aud^ng des 
PropAden Jesq/as), the publication of which in 1833 was 
soon followed b}' a coll to an ordinary professorship of theo- 
logy in the imivorsiiy of Zurich, ^ere he laboured for a 
period of twenty-eight }*eai8, during which, besides commen- 
taries on The Psalms (1835-36 ; 2d ed., 1863-65), The 
Minor PropAds (1838; 3d ed., 1863), JeremiaA (1841; 
2d ed., 1866), EseAid (1847), DanUi (1850), JSedesiades 
(1847), Caniieles (1855), and Proverbs (1858), he pnbli^ed 
a monograph, Ueber Johannes Markus seine Sdiriftm 
(1843), in which ho maintained the chronological priori^' 
of tiie second gospd, and sought to prove that the 
Apocal}'pse was written by the same auuor, and various 
treatises of arcbmological interest, of which the most im- 
portant are Die Brfndwig desAlpAabds (1840), UrgescAtdde 
u. MytAologie der PAiUdacr (1845), and Die Grabsehnfi 
des Bsehmunezar (1855). In 1861 he was called to succeed 
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Umbreit in the 
irroto his Gescki 
parts, extending reqiectxTeljr to the end of the Persian 
domination and to the fall of MasadOi 72 a.!)., as well 
os Sur Kritik Panlinncher Sriefe (187(0, Die Inkhrifi 
d€8 Metcka (1870), Sprache tt. Spraehm AsspritnB (1871), 
besides revising Hirzel’s commentaiy on Job (1874). He 
was also a frequent contribntor to the i/bnafe5e/ir(^ dts 
xaUstMchaflliclm Tireins in Zurich^ the Zeiisckrift der 
DmUehen Xtorgenl&ndUchtn G^udlwkafU the ThedtogUnA/s 
Studicn ft. Kritilxth Zeller’s Thedogiime JahAiicher^ and 
Hilgenfeld’s ZtiUdmfl fdr msBensehafUiche Tliedogie. 
Hitsig died at Heidelbeig on Januaiy 22, 1876. As 
a Hebrew philologist he holds very high rank; and as 
a constructiTe critic he is remarhable for the aenteness 
and sagacity shown in his combinations. His theories^ 
however, are often carried out with a vigour and rigour 
quite nnwarmuted by the amount of evidence npon which 
th^ rest ; and his deficiency as a commentator in ideali^ 
and religious sympathy sometimes almost approaches the 
ludicrous. His lectures on Biblical theology ( Vwiesungtn 
ahtr hihftecAe 2%eoio^ tc. iltsrianutAe Wmiagungeii^ have 
been ^ntly published (1680), along with a portrait 
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chair of theology at Heidelberg ; tberehe i a minute description of tbe skdeton of ^ 
ichte dtB Tolies Israel (1869-70), in two I with the especial object of determining its affinities, Prof. 
• 4\%t% mA nf fiip PoT«sin ( TTiivlev iiARla.red tliAfc ii; resemblos the ordinary Gallina' 


and biographical sketch by Knenoker. See also Eamp- 
hsnsen's article in Hetzog and Flltt^s SecdeBJwMopSdie, 
voL vi- 

HOA.CTZIN, or Ho&Tznr, a bird of troincal Son& 
America, thought by Bofifon to be that indicated ^ 
Hemandw or l^mandez nnder these names, the OpMoat- 
vms hoazin or 0, eritlattts of modern omithologiete — a vety 
enrions and remarkable form, which has long exercised the 
ingenmty of ctassieera. Placed by Baffon among his 
(Cur^ws), and then by P. I* a MfiHer and 
umehn in the Lmniean genus Phasbmnt, some of its many 
peculisntiffl recognised byDligerin 1811 as sufficient 
to establish it as a distinct genus, Opitthoeonua ; but 
vanons positions were assigned to it by subsequent qyste- 
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Huxley declared that it 

ceons birds and Pigeons more than it does any others, and 
that when it* diverges from them it is either mi generis or 
approaches the Mvsophagidtie." He accordingly regarded 
it as the type and sole member of a gtonp, named by him 
HOeromorphA, whiidi sprang from the great Carinate stem 
later than the Tinwawmar^ci, Ftimieamorphoe, or Chcaror- 
drUmorphee, bnt before the Feruteromoipha, PteroOth 
t^phte, or Aletiarmnorphoe. This conclnsion is substaii' 
tially the same as that at which Giarrod subsequently arrived 
after closely exsmining end dissecting spemmens preserved 
in sinrit ; but the latter has gone farther and endeavoured 
to trace more particnlarljr the descent of this pecniiar form 
and some others remarking that the ancestor of Opislho~ 
comm must have left the parent stem veiy shortly before 
the true Gallina first appeared, and at about the same Hwia 
as the independent pedigree of the Ovadidee and Mmn- 
pJtagidm commenced— these two groups beings he believed, 
veiy closely related, and Opistkoemws serving to fill the 
gap between Ujem, 

It \TOutd be impossible here to state at length the foots 
on which these views ore grounded, and equally impossible 
to pve more than a very few details of the anatomy of 
this singular form. The first thing that strikes the 
spectatoi- of its skeletou is the extraoriinary structure of 
the sternal apparatus, which is wholly unlike that of any 
other bird known. The keel is only developed on the 
posterior part of the sternum — the fore part being, as it 
were, cut away, while the short fnrcula at its symphyms 
meets the inanubrinm, with which it is firmly consolidated 
by means of a prolonged and strai^t hypodeidium, and 
antenorly ossifire with the coracoids. This unique arraaesn- 
meat seems to be correlated with the enormously capacious 
emp, which r»t8 upon the fureula and fore part of the 
"oeived in a cavify formed on the 
musclea Furthermore 
^ extrrady muscular, so as more to resemble a 
gizzard, and consists of two portions divided by a pyrf^^f ol 

itteS bSh 

strena cnnonsly denticulated along the margiS of tllJ 
iwilla near the base, and is beset by diverging bristles, 
^e eye^ placed in the middle of a patch of bare sfctii nm 
f^ished With bristly lashes, reselling to fteS 
bale and aome few other birds. The i 

pendent crest of loose yellowish feathers The bodv ^ 

stout, the tarerr^^i^^*^' . feet 


account of its 

and from 

increased hy Johannes 
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placed above one, another, and Bolter materials atop. 
Therein the hen lojs^her to the number of three or 
four, of a dullyollovish-^vhttc, somewhat profusely marked 
with reddish blotches and spots, so as to resemble those of 
some of the Jiallida (2*roe. ZooL Soeiely, 1867, pi. xv. fig. 
7. p. 164). [u the volley of the A.mazon it is called the 
I* Cigaiio ” or Gipsy, and in no part of the’countty whore 
it occurs docs it seem to bo regarded with much favour. 
Only otic species of the genus is known to have existed, for 
^Ir Wallace's statement {Geopr. Diftrib. Animals, i. p. 164) 
that remains of a second hare been found in Brazilian 
cares seems to have originated in a mistake. (a. v.) 

HOADLY, Benvaaiix (1676-1761), the originator of 
the Bangoriaii controversy, was the second sou of the Bcv. 
Samuel Hoadl}*, and was bora at Westcrhani, Kcn(^ Novem- 
ber 14, 1676. After receiving his early education rmdor 
the direction of his father, ho entered Catherine Hall, Cam- 
bridge, where ho graduated M.A. and ^ras for two years 
tutor, after which he held for ten years the lectureship of 
St Mildred in the Poultry, and along with it for the lost 
eight years the rectory of St Pcter-lc-Poer, London. His 
first appearance as a controversialist was against Mr Calaniy 
in reference to conformity, and immediately after this he 
engaged in a more important dispute with Bishop Atterbury 
against the Anglican doctrine of nonrcsistancc. His prin- 
cipal treatises on this subject were the Jfcasurcs of Sub- 
vimion to the Civil 2ragistvate and The Origin anil 
Institution of Civil Government discussed ; and his part in 
the discussion was so mucit appreciated by the Commons 
that in 1709 they presented an address to the queen pray- 
ing her to " bestow* some dignity in the church on i^Ir 
Hoadly for his eminent services both to church and state.” 
The queen returned a favourable answ’er, but the dignity 
was not conferred. In 1710 ho was prc.'«ciitcd by a private 
patron to the rectory of Streatham in Surrey. In 1715 
he was appointed chaplain to the king, and the same year 
he obtained the bishopric of Bangor. In 1 7 1 6 he published 
a^ Preservative against the Principles and Practices of 
JTonJurors in Church and State, and in the following year 
preached before the king his famous sermon on the Kingdom 
of Christ, w’hich was immediately published by royal com- 
mand. These works were attacks on the divine authority 
of kings and of the clcrg}*, but as the sermon dealt more 
specifically and distinctly with the poorer of the church, 
its publication caused an ecclesiastical ferment which in 
certain aspects has no parallel in religious histor}*. It was 
at once resolved to proceed against him in convocation, 
but this was prevented by the king proroguing the assembly, 
a step which had consequences of vital bearing on the 
history of the church, since from that period the great 
Anglican council ceased to transact bnsiucss of a more 
than formal nature. The restrained sentiments of the coun- 
cil in regard to Hoadly found expression in a war of pamph- 
lets know’n as the ]^ngorian controversy, which, jrartly 
from a want of clearness in tho statements of Hoadly, duo 
perhaps both to his intellectual defects and to a cautious 
regard to ulterior consequence^ partly from tho disin- 
genuonsness of his opponents and the confusion resulting 
from exasperated feelings, developed into an intricate and 
bewildering maze of side discussions in which tho main 
iasura.of tho dispute w’oro concealed almost beyond tho 
pc^ibility of discovery. But hotvovor vague and uncertain 
might be tho meaiiing of Hoadly in regard to several of 
the important bearings of tho questions around which ho 
aroused discussion, ho was explicit in denying tho power of 
the church over tho conscience, and its right to determine 
the condition of men in* relation to tho favour of God. 
To such an extent was tho mind of tho religious world 
exercised on tho matters in dispute that in July 1717 ns 
many os seventy-four pamphlets made their appearance \ 
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and at one period tho crisis became so serious that the 
business of London was for some days virtually at a stand- 
still. Hoadly was translated in 1721 to the see of Here- 
ford, in 1723 to Salisbury, and in 1734 to Winchester. 
Ho died at his palace at Chelsea, April 17, 1761, Though 
his writings possess no charm of style, and are not only 
devoid of originality, but characterized by great prolixity 
and dulness, they in their own day did important service 
to the cause of civil and religious liberty, and accidentally 
ho was tho occasion of a change in the practical authority 
of the church which hod an influence of prime importance 
on its after history. He w’os an intimate friend of Dr 
Samuel Clarke, of W’hom he wrote a life. 

The works of Hondly were collected and published by his son in 
Svols., 1773. To tho first rolnmo was prefixed thcarticle “Hoadly,” 
fiom tlic supplement to tho Piogmjphia JBritanniea. 

HOARE, Sin RiCHAno Colt (1758-1 838), Bart., English 
antiquary, eldest son of Sir Richard Hoare, the first baronet, 
un eminent banker, was born 9th December 1758. Having 
been accustomed in his j'outh to apply himself to business, 
the diligent habits which he then acquired induced him 
afterwards to relieve the tedium of his life by the study of 
topograph}' and antiquities. In 1783 he married the eldest 
daughter of Lord Lyttelton, and on her death in 1785 he 
made a tour on tho Continent, visiting France, Italy, and 
Switzerland. Ho succeeded to the baronetcy on the death 
of his father in 1787, and in the following year he Icdt 
England on a second Continental tour. The record of his 
travels was originally irablished by him in four volumes, 
and these wore afterwards condensed into two, which 
appeared in 1810 under the title A Classical Tour through 
Italy and Sicily. Travelling on the Continent having been 
rendered insecure on account of the war with France, he 
next resolved to make a tour in Wales, taking Giroldus 
Cambrensis (do Barri) as his guide, and in 1808 he pub- 
lished a translation of Giraldus, with notes, illustrations, 
and a life of tho author, in two splendid quarto volumes. 
In 1807 ho visited Ireland ; and he also published an ac- 
count of this excursion. His most important contribution 
to antiquarian science was, however, his history of his native 
county, Wiltshire. In 1821 he completed in two volumes 
folio the History of Ancient Wiltshire, after which he com- 
menced the Jl/tMfera Wiltshire, end confining his 

attention to South Wiltshire was able with the help of 
several coadjutors almost to finish the work before his death. 
The first xiart — tho history of the hundred of Mere — ap- 
peared in 4822, and tho last part in 1843. Hoare died at 
Stourhead, May 19, 1838. For a notice of him and a list 
of his works, many of w'hich wore printed privately, see 
tho Gentleman’s Magazine for July 1838. 

HOBART TOWN, sometimes wrongly Hobaktowsi or 
Hobabtok, the cajiital of Tasmania (named by its founder. 
Colonel Collins, on tho 19th February 1804, in honour of 
Lord Hobart, then secretary of state for the colonies), is 
situated in the south of tho island in 42° 53' 22” S. lat. 
and 147° 21' 20” E. long. It occupies a succession of hills 
along a sheltered bight on the western bank of the Derwent 
river, known as Sulliran’s Cove, about 17 miles from the 
ocean, and not far from the base of Mount Wellington, on 
eminence whose summit, 4166 feet above the level of the 
sea, is covered with snow during many months of the yem. 
Tho city proper, forming nearly a square, and laid out in 
wide streets intersecting at right angles, has an area of 
1270 acres, and contains about 5000 houses, with a popula- 
tion estimated on tho Ist of January 1879 at 23,000. Of 
tho xmblic squares tho most extensive is the Queen’s Domain, 
gtii^ the most central the Franklin Square, with the bronze 
statue of tho eminent Arctic explorer, who governed 
Tasmania from 5th January 1837 to 2l8t An^st 1843. 
Most of tho public buildings (the houses of parliament, the ^ 
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town-ball, the ropreme 

TcnicntlT adjacent to each other m Marfalen bttwt 
town-hall, erected about 1873 at a cost of f y- 

a large reading-room and a suite of rooms for 
libtJ?, wUicffiias upwardsof 8000 volnmei /he^Mem 
comprises a scientific library and apaTtm|mt8 fw 
Society of Tasmania. Besides the A^hau cath^ral of 
St David’e, founded in 1873, and tlie ^man &thohc 
cathedral of St Mary's, the lurches wmp™® a 
tional memorial church, a Wesleyin “Centenary' chai^, 
and others belonging to Baptists, Ind^dent^ and 
Quakers. There is also a synagogue, but Jer^ com- 
munity consists of only a few jiunUiM The chantable 
instittttionB of tlio town are maintained at the expense ot 
the state. Among the xemaiiUDg bmlddngs may be me^ 
tioned five bonH ^ theatre^ the freemasemrf hall and the 
oddfellows’ hall. the neighbonrhood of the dty is the 
official residence of the governor of ^smania, an ornate 
castellated mansion ; the gcounda of this adjoin the botaxuc 
gardens, which ocenpy an area of 21 acres. 

llohatt Toim lias been under nnmidpol goremment sonee 1858, 
and was incorpoTated as a city in 1857. There ore nine aldennen 
elected by the rati^yen, and one of them is wpiKdnted ma^. 
The anneal ^sdne ^ tatedde property exceeds £100,000. An ahon- 
dant sopidy of nute water is nrou^t from the of Uoont 

WTclKiigton, and stored in a rcserroir abont a mue iiom the 
capable of holding 60.000,000 gallons. Among the industnal 
establishments are six breweries a candle footory, aloiindiy, tea 
hat and cap fhotories, seven steam fionr-inills, a pottery, trave 
saw-mills, and a tin-smelting work. The commeree of tee town 
is stea^ly increasing. The aecanJy sheltered harboor is capable of 
aecommmting ships of tlie largest tonnage, and is provided wite 
three patent slins of considerabm dse; notonly isteeporttheheiid- 
iinarters d the Tasmanian Steam Km^tion Compoi^, vduch trades 
with Mdbottme, Sydniy, and New ZMand, bnt a fine of colohial 
vessels commanicates Tfx|nlaiijr with London. Ihning tee year 
1877 the total barthen oTshSppineJnwaTds was 79,480 tons^ of tee 
shipping ontwards 88,827 tons. The declared veins of the Smpents 
at the Custom House was £664,480 (£255,844 from the Umted 
Kingdom), and teat of the exj^rts £720,136 (£301,477 to the 
United Kingdom), £715,304 wonh being pcoduee of tee colony. 
The enstoms collected dntiim tee yeor 18^ amoonted to £118,806, 
lieing on increase of ahont £1000 on tee previous year. According 
to tlie returns for 1877 the principal exports were ti ' ' 
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(£209,614). Tb. prinra^ import.' am m^, tn, tobaero, 
live stock, machinery, e^ts and udne, boots and shoes, wearing 
apparel, ironmongery and cutlery, glass and china-ware^ books 
stationery, saddlery, ]^ure, di^, k& The first newspaper was 


puhluhed in Hol^ Town in iSlO, There are now (ISSO) two 
aailies, one weekly, and four monthlies. During the smnmer season 
tbecity isatavonrite resortof Anstesdian tonikts attracted by the 
comparative coolness of the dimate. The mean tempciatam for 
35 years was 65*41* Fi^.; and m the same period the barometer 
at a tempentnre of 82^ has rcgistcied an average of 29*82 inchea. 

HOBBEMA, Metodebt (a 1638-1709), the greatest 
landscape painter of the Dutch edhool after Snysdael, 
lived at Amsteriam in the second half of the 17th cen- 
tniy. His merit has been bnt recently ceeognized, whence 
the obsenrit^ ia wUeh his life remains. Hothing is 
more Appointing than to find that in Hobbema’s 
chronology and rigned fdctnres substantially naptwidict 
each Ar. According to the latter his practice lasted 
from 165() to 1689 j according to the former bia Mrtii 
neenned in 1638, his death as late as 1709. Taat 
no attempt has yet been made to lecondle these con- 
tradictions is stran». It » perfectly clear that if 
the ^tmiece of the late Bredel colleetion, a 
W ooded Stream, honestly bean the date of 1650. or The 
^taga nnder Trees of the Fori colleetion the date of 
1652, too painter rf these canvases cannot be HidAmna. 
whwe birth took place in 1638, unless indeed we S 
that Hobbema painted some of his finest works at toe 
ego of twelve or fonrteen. No doubt, as Rgaris signa- 


tures, toere is mndi in 

fiusnicion. For a considetahle penod it was protoble to 
pass Hobbemas as Bnysdaels, and the Mme of too 
master wasprobably erased from BevA,of his pr^ctions. 
When Hobbema’s tolent was reoogniaed, the 000^7 pro- 
cess was followed, and in tins way toe nm^ and pertops 
fictitions dates, reappeared by frand. It is 
account for toe discrepandes of pictures and chxo““<W 
by any. other cause. Yet this leaves nnexplamed why 
dates as wdl as names should have been forged. ^ 
exputieuced ©y® 'wffl BOte the diflfermmeB which oooar m 
Hobbema’s dgnatnres in such wdl known examples m 
adorn toe galleries of London and Botterdam, or toe 
Grosvenor and Van der Hoop collections. The dates can 
only be tested by chemical means. Meanwhile, we must 
be content to know toat^ if toe question of dates conld be 
brought into accoriBnee with records and chronology, toe 
facto of Hobbema’s life wonld be as follows. Meyadert 
Hobbema was married at the age of tiiirfy to Edtije Vinek 
of Qorcam, in toe Ondekerk or old chnrch at Amsterdam, 
on toe 2d of November 1668. 'Witnesses to tiie marriage 
toe bridals brother Oomdius Vinek and Jacob 


were 


BaysdacL We might suppose from this that Hobbema 
and Bnysdad, toe two great masters of landscape, were 
rniifHi? at this time by ties of friendship^ and accept toe 
belief that the former was the pupil of the latter. Yet 
even this is denied to ns, dnee records tell us that there 
were two Jacob EuyBdade, cousina and contemporaxies, at 
Amsterdam in the middle ri toe 17to century— one a frame- 
maker, toe son of Solomon, toe other a painter, toe son 
of lis^ BuyadaeL Of Hobbema’s mamage toere came 
between 1668 and 1673 four chOdten. Li 170A Eeltye 
died, and was buried in tiiepanper section of the Leyden 
cemetery at Amsterism. Hobb^a himself sorvired till 
Decemlier 1709, reedving hnrial on toe 14to of that month 
ia the panper section of the Westerkerk cemetery at 
AmBtecdain. Husband and wife had lived daring todr 
lifetime in toe Boaengracht^ at no great distance from 
Bembiandf^ who also dwelt toere in his later and impov- 
erished days. Bemhrandt^ Hals, Jacob Buysdael, and 
Hobbema were in one respect alike. They all died in 
misery, insufficient^ tewardted perhaps for thdr toil, im- 
pendent perhaps in the use of tiiemeaue derived from todr 
labours. Posterity has recognized that Hobbema and 
Buysdad together represent the final devdopment of land- 
scape art in HollandL Their style is so related tout we 
cannot suppose the first to have bran unconnected with toe 
secopd. Still tiieir works differ in certain xcBys, and tod r 
cteractor is generally so marked that we shall find littie 
difficnltylin distingnishing them, nor indeed tonll we 
hesitate in separating those of Hobbema from the feebler 
productions m his imitators and predecessors— Isaac 
Buysdael, Bontbouts, De Vries, Dekker, Looten, Verboom, 
Dn Boii^ Van Eessd, Van der Hagen, even Hdlip de 
Eoungk. In the exerdse of his craft Hobbema was 
patient hqrond all conception. It is doubtful whether any 
one ever so completely mastered as he did toe still life of 
woo'^ and hriges, or mills and pools. Nor can we believe 
he obtained this mastery otiierwise than by constantly 
dwdling in tte same neighbourhood, aay in Gneldeta or 
on A Dntoh.Wcs^halian bolder, where day after day he 
might 81 A toe branching and foliage of trees and underl 
TOod ^bowenng cottages and mills, nnder every variety 
of m every shade of transpanmiy, in all changes pri 
dnoed ly the seasons. Though his landscapes arewverdy 
and moAtely toned, generally in an olive key, and oftm' 
S * rfisset, they surprise us, not 

tSfr ly toe finish of- 

* f detail ns well as the boldness of their toncih. With 
astonishing subtlety l^fht is shown penetrating cloud, and 
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illuminating, sometimos transiently, sometimes steadily, 
different- portions of the ground, shining thiougli leaves 
upon other leaves, and mtdtiplying in an endless way the 
transpareney of the picture. If the chance bo given him 
he mirrors all these things in the still pool near a cottage, 
the reaches of a sluggish river, or the swirl of the stream 
that feeds a busy mill The same spot will furnish him 
uith several pictures. One mill gives him repeated oppor- 
tunities of charming our eyo ; aud this wonderful artist^ 
who is only second to Ruysdacl because he had not 
Btiysdaol’s versatility and did not extend his study equally 
to downs and rocky eminences, or torrents and estuaries — 
this is the man who lived penurionsly, died poor, and loft 
no trace in the artistic annals of his country ! It has been 
said that Hobbema did not paint his own .figures, but 
' transferred that duty to Adrian van de Yoldc, Liugclbach, 
Barendt Gkiel, and Abraham Storck. As to this much is 
conjecture. 

Tho best of Hobbetnn's dated pictures arc those of the years 1663 
to 1667. Of the former, several in the galleries of Brussels and St 
Petersburg, and one in the Ilolford collection, are cclebnitcd. 
Another was shown as the properly of Lord Hatherton at hfan- 
chcstcr. Of 1665 line roccimens arc in the Grosvenor gallery and 
the collection of Sir B. Wallace. Of seven pieces in the National 
-Gallcii’, including the Avenue at Middclliamis, which some assign 
to 1680, two are dated 1667. A sample of tho last of these years is 
also in the Fitzwilliam museum at Cambridge. Tlie value of Hob- 
bema’s pictures may be gatliorcd from this that tho Watermill 
bought from the Schneider collection in 1876 for the Antwerp 
musenm cost 100,000 francs (£4000), whilst a smaller landscape 
in the Hodshen sale at Amsterdam was knocked down to Sir It. 
Wallace for 49,500 florins, or £4300. Tho Brussels galleiy also 
liought a Hobbema in 1874 for 60,000 francs. Amongst the master- 
pieces in jpiivate hanils in England may bo noticed two land- 
scapes in Buckingham palace, one belonging to Lord Overstone, 
two to the Earl of Ellesmere, and one to Mr Walter of Bearwood. 
On the Continent wo re^stcr a AVood in the Berlin galleiy, a Forest 
belonging to the duchess of Somn in Paris, and a Glade in the 
Louvre. There are other fine Hwbemos in the Arcnbcig galleiy at 
Brussels and the Belvedere at Vienna. (J. A. C.) 

HOBBES, Thomas (ISSS-ICIO), was born at Westport, 
adjoining (now forming part of) Malmesbury, in North 
Wilts, on Good Friday, the 6th of April 1688, — ^brought 
prematurely iuto the world through his mother’s fright at 
the rumours of tho coming Spanish Armada. His father 
was vicar of Charlton and Westport, an illitomte and 
choleric man, who is said to have got into trouble later on 
by quarrelling -with a rival at the church door, and been 
forced to decamp, leaving bis three diildren (of whom 
Thomas was second) to the charitable care of an elder 
brother, a flourishing glover in Malmesbury. Hobbes was 
put to school at Westport church at the ago of four, passed 
-to the Malmesbury school at eight, and was taught again in 
Westport later, at a private school kept by a young man 
named Bobert Latimer, fresh from Oxford and a good 
Grecian.” Ho had begun Latin and Greek early, and 
under Latimer made such progress as to be able to translate 
the Medm of Euripides into Latin iambic verso before 
he -was fourteen. About the age of fifteen he was sent 
to O^ord by his uncle and entered at Mogdalon Hall, which 
had just been put on an independent footing, after being 
flrst a grammar school in connexion with the great founda- 
tion of Magdalen College and then governed as a hall by 
one of the college fellows. While Hobbes was there as a 
student tho first principal of ^lagdalen Hall, Dr John 
Hussee, gave way to a second. Dr John Wilkinson, who is 
noted as having ruled stron^jr in the interest of the 
Calvinistic party in the university; and this fact, with 
other circumstances in tho Oxford life of the time, makes it 
not improbable that the destined foe of the Puritan Bevolu- 
tion was thus early led to mark the aggressive Puritan 
spirit For the rest, Oxford did no more to train Hobbes’s 
mind for his future philosophical work than the decayed 
scholastic regimen of the universities in that age was able 


to do for any other of the active spirits that then began in • 
differant countries to open tho modem era of thought and 
inqni^. We have from himself a lively record of his 
experience and pursuits as a student {VU. earm. ea^., p. 
Ixxxv.),^ which, tliough penned in extreme old age, may be 
taken as sufficiently trastworthy. In this he falln how he 
was set to learn “ Barbara, Oelarent,” but, wheu he had 
slowly taken in the doctrine of figures and moods, he put it 
aside and would prove things only in his own way; how he 
then heard about bodies as consisting of matter and form, as 
throwing off qiecies of themselves for perception, and as 
moved by sympathies and antipathies, with much else of a 
like sort, all beyond his comprehension ; and how he therefore 
turned to things more congenial, took up his old boo^ 
again, fed his mmd on maps and charts of earth and sky. 
traced tho sun in his path, followed Drake and Cavendish 
girdling the main, and gazed with delight upon pictured 
haunts of men and wonders of unknown lands. Yeiy 
characteristic in this account is the interest in men and 
things, and tho disposition to cut through questions in the 
schools after a trenchant fashion of his own. We may also 
believe that he was little attracted by the scholastic learning 
and only should err if we took his words as evidence of a 
precocious insight into its weakness. * The tmth probably 
is that, finding himself left at Oxford ver}' mu^ to his 
own devices, he took no particular interest in studies which 
there was no risk in neglecting, and thou^t as little of 
rejecting os of accepting Ihe traditional doctrines. He adds 
that he took his degree at the proper time ; but in fact, 
upon any computation and from whatever cause, he re,- 
mained at Magdalen HaU five, instead of the required four, 
years, not being admitted as bachelor till Febraaiy 6, 1608. 

In the same year, shortly after leaving the univer- 
sity, Hobbes was recommended by Wilkinson as tutor 
to the son of William Cavendish, baron of Hardwick, 
and thus began a connexion with a great and powerful 
family that ended only with his life. Twice it was loosened — 
once, for a short time^ after twenty years, and again, for a 
longer period, during theCivil War — ^but it never was broken, 
and during more than fifty years, to the credit alike of him 
and his patrons, it was of &e doscst character. William 
Cavendish, second son of the famous “ Bess of Hardwick ” 
by tho second of her four marriages, had just by the favour 
of King James obtained bis barony, before being advanced, 
a few years later, to tho earlddm of Devonshire. His son, 
the heir to a name thus rising os well as to a great fortune, 
was hardly younger than Hobbes, and was indeed already 
married, a few months before, at the instanceof the king, who 
made up tho match, to the only daughter of the Scottish 
Lord Bruce of Einloss, though by reason of the bride’s age, 
which was only twelve years, tho pair had no establish- 
ment for some time to come. In the circumstances 
Hobbes was companion rather than tutor (before becoming 
secretary) to young Cavendish ; and, growing soon greatly 
attached to each other, they were sent abroad togemer on 
tho grand tour in 1610. How long they were gone upon 
this journey, which lay through France, Germany, Md 
Italy, is not known ; but it was long enough to give 


* Thera are tlirao accounts of Hobhes’s life, first published together 
1 1681, two years after his death, by B. B. (Richard Blnckburne, a 
•iond of Hobbes’s admirar, John Aubrey), and reprinted, with c^- 
limcntaiy verses by Cowley and others, at the bo^nning of ®r y • 
folcsworth’s collection of ^ Zfl/fit'ir’orfts:— (1) T. H. Mdlnum. Vite 
np. xiii.-xxi.), written^y Hoboes liimself, or (os also repw^) 
y T. Bymer, at his Alictation ; (2) VUa Sdmanm Ay^ariim 
l>p. xxii.-izxx.), tnniM into Latin lioni Aulrrey^s Xtaglidi J (") 
'. //. iiatmeO. Vit/Ueamtlne expressa (pp. 
y Hobbes at tho>&o of eighly-fonr (flrst published by itself in 
6801. Tho Mr T. JI. ef MtAmOmrU, pnnted am^ 

ho Urn lif JSnAnent Men, in 1818, from Anbrer« l»Po« “ 
lodleian, &c. Wol. ii. pt. ii. pp. 698-637), contains some interesting 
articnlars n^found in the AudeeHmu. 




jjismarwon juanoa in iwn) \ne in tne neviy eniargea it popular leaaeis irom n reluctant KUij^ in tue tiiird imnia- 
not newly opened domain of pliysical emeoce ", and Hobbes ment lie bad tried within three yean of his accession ; and, 
was litilo prepared by his jnveim ttainiBg to understand 'in view of Hobbema later activity, it is very significant tbn fc 
the achievements of Qalileo and Kepler, if he heard any- just then he should come forward, at the mature age of 
thing of them. But he had had a little modicum of forty, with hW verrion of the impressive stoir of the 
scholastie philosophy retailed to him at Oxford and now, Athenian dcmociai^' as tho first pr^uction of his 2 *cn. 
wherever he went, heoouJdhear nothin| bnt words of scorn Nothing else is known of bis doings before 1C2S, cxcimt 
poured upon tdi such How it had come to pass that through his conucxion with j-uung Cavendish, who 

that the scholastic way of thmhing, once so dominimt, was from about the yew 1619 became an important f,ft rin l and 
thiB disunited at the bands alike of revolutionaxy thinkers political figure, he Iiad relations with litcmn* men of note 
such as Bnmo, of se^tific workers like Galileo, and of like Ben Jonson, and also with the two philosophical 
Montaigne, he could not know, thinkers who before himself rendered the English iinme 
Aceatm^, It seenu that at first he vras more dismayed to illnstrious in the ITtli centuiy— Bacon and T-oH Hcriicrt of 
find tftot tte onty knowledra to which he could pretend Chetbniy. If he never had any sympathy with Herbert's 
^ ^ ^ understand, intuitionalist principles in philosophy, he was no Ics' eager, 

^ j® “ «<M*6 for his as he afterwords showed, than Herbert to mtionalixe in 

hSew ? A I?”®" ^ »'attct8 of religious doctrine, so that he mav with the same 

,^®f«^“otyet reason be called the second of the English deists os Herbert 

rw thought, and so (like has been called the first. With Baem tbeia nt 

Bus^ceptiona mingled with the his having been so intimate {Anbryn-’s Lint, np. ““o 
S ^ ® “Sleet that it is not surprising that some Sers Law betray^ 

&rceofmindto into deserving him as the discipleTndfoM^^^^ 

Thefact8osrecorL.howcI;e^lirffl 
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soveu years Hobbes took his young pupil orer rbetoric,^ 
logiC| astronomy, and tbc principles of law, with other sub- 
jectsL Most probably their life for the first three years 
was in Derbyshire, till they went abroad in the middle of 
1634. They remained aw*ay till the spring of 1637, and 
Hobbes went over much the same ground as in his first 
journey, but now in a very difierent frame of mind. Els 
head was now full of the thought of motion in nature, and 
whenever he could meet >rith the philosophical speculators 
or scientific workers who were then with a now-bom ardour 
seeking for a duo to the secret of the physical urorld, none 
so forward to consort with them as he. Ho was still in 
time to pay his respects to tho agod Galileo, for whom he 
conceived and ever retained the warmest admiration ; and 
on the way homewards ho spent no less than eight months 
in daily converse with the members of a busy sdentific 
cirde in Paris, held together by the genial influence of the 
Fire Mersenne. From that time (the wdnter of 1636-7) 
he too, us ho tdls us, was numbered among philosophers. 

It is not impossible to trace a little more cxnotb* the steps by 
which Hobbes reached this coasuimnation when he iras just touch- 
ing his filliotb year. There can bo no denbt, it scem^ that his 
introdaction to Euclid took place in 1629, and according to Aubrey, 
who tells the storj* with a quaint dramatic %’igonr {Lives^ p. 604), 
tllo introdnetiou was quite accidental. Euclias manner of proof 
was AS n revelation to him, and it became the model for his own 
way of thinking upon nil subjects c\*er after ; nor was lie content 
dll he too could be seen at work solving questions of geometry svith 
os much confidence as if ho had been, like Descartes, an accom- 
plished mathematician from his bo 3 *hood. It is less can* to deter- 
mine when ho awoke to an interest in the physical (foctrino of 
motion. Tlio stoiy told by himself (Frf., P. xx.) is that, being 
stmek one da}* in a company of learned men i)}* tho question, AVlmt 
is sense ? which some one askcfl and nobod}* could answer, he fell to 
thinking often on tlie subject till it suddenly occurred to him that 
if bodies and their internal parts were at rest, or were always in the 
same state of motion, there conld bo no distinction of anything, 
and consequently no sense ; tliocansc of all things must^ therefore, 
he presumed, be sought in diverri^* of movements, and starting 
from this principle he was driven to geometry* for insight into llic 
ground and modes of motion. Unfortunately no date or place is 
given ; but if it may bo supposed that he must already have known 
somctliina of geometry to understand its bearing on the study of 
motion, the scene or at least the conclusion to which it led should 
be referred to some time after his casual introduction to Euclid. It 
is G\*en suggested in one or two of the bioffraphical narrath'cs that 
the nmv mental advance was not mode till tlio time of tho third 
jonmey. Nothing is said, however, which should exclude another 
account, that on the third journey he began to study tho doctrine 
of motion more seriously, being uitorcstra in it before ; and as lie 
chums more than once (£.' TT., r. p. 303 ; F. XT., vii. p.^ 468) to 
have explained light and sound by a mechanical lintothesis as far 
back os 1680, tho compan}*-scoDO (which is more likely to have 
occurred abroad than in England) and the sudden inspiration may 
perhaps more safely be assigned to tho time of tho second journey. 
But it was not tilf the thiru journey that the now interest became 
au overpowering passion, and tho ** philosopher'* ^nis on his way 
liomo before he had ndvauced so far as to conceive the scheme of a 
system of tliought to the elaboration of which liis life should hence- 
forth be devoted. . 

Hobbes was able to cari}* out his plan in some twon^ years or 
more &om the time of its conception, but tlio execution was so 
broken in upon by tho dire x>olitiem events that happened from flio 
year 1637, and became so complicated with other labours, that its 
stages can hardly be followed without somo^ previous understand- 
ing of the relations of the parts of the scheme, os tlicre is reason 
to believe they were sketched out from tho beginning. And 
there is the more need for some prolitninai}* statement because at 
least one of the parts— -the doetiino of Man— is far more cOcctivoly 
wrought out in other works than in the treatise Dc Homine^ which 
professes to contain tho formal exposition of it. Hobbes's notion 
wus tliat the whole body of philosophical trutli should be disposed 
in three sections, dealing progrwivcly with Body, Man, and State 
or Socie^. An anxious pmiti^l observer before lio^bocamo a 
philosopher, he was supremely interested in the problem of con- 

^ Tho free Englisli abstract of Aristotle's Bhdoric^ published in 
1681, after Hobbes’s death, as The Wide Art of Bheiorie (E. ir., vi. 
pp. 423-^10), corresponds witli a Latin version dictated to his young 
puplL Among Hobbes S' papers preson'cd at Hnrdsvick, where lie 
die^ iliexe remains, the boy's dictation-book, interspersed with head- 
ings, examples, &c., in Hobbes's hand. 
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philosopher conld not be satisfied till the foundations 
Of setued sociiu life were based deep in the constitution of human 
natan ; and his now philosophical insight rereoled to him 
and tho possibility of interpreting the facts of human nature 
what had h^n to be hnonm of physical natnre generally. 1^ 
would thoreforo first work oul^ in a soporato tieatise Dt Corwre, a 
systomatio doctrine of Body, showing how physical pTiPii!rmim« 
were nniTonmlly explicable in terms of motion, os nintiy^i gp 
mechanical action was now (throngh Galileo and othen) 

—•tho thcoty of motion being ap]^ied in the light of 
soicnco, after quantity, tho sulqect-matter of mathematics, had been 
duly considered in its place among tho fundamental conceptions of 
philosc^iy, and a dear indication had been given, at first starting, 
of the logical ^nnd and method of all phQosophicol inquiry. He 
would then single ont hfon from the realm of natnre, «nfi, in a 
treatise^ De Somiru, show what specific bodily vrere in- 

volved in the production of fhcpecnliar phenomena of sensation and 
knowlodgi^ ns also of tho affections and passions thence resulting, 
whorohy man came into rdation with man. finally he would con- 
sidor, in a crowning treatise Ife Cfive, how men, being natnrally 
rivals 'or foes, were moved to enter into tho better relation of 
Sodet 3 ', and demonstrato how this grand and beneficent product of 
hninan wit mnst he regulated if men were not to fall Wk into 
brutishness and misery. Such, in briefest summary, was the scheme 
conceived, at a time of now intdlectnel expansion with reference 
to a threatening movement of social npheavaL ore now to see 
hon’ it fared in the cxccntion. 

Hobbes came bom^ in 1637, to a country seeibing with 
discontent. The reign of “ Thorou^ ” was collapsing and 
tho forces pent up since 1629 were soon to rend the fabric 
of the English state to pieces. In Februaty ^mpden’s 
case began to be tried; in July broke out the Edinbnrgh 
riot over Land’s prayer-book ; next year was formed the 
Solemn League and Covenant; the year after the rebel 
Scots had tbo king at their mercy in the open field ; and 
finally, in tho qoring of 1640, with a new prospect of war, 
Charles had no resource left but once more, after eleven 
years of personal rule, to call a parliament. Such a rash 
of events was but too likely to overpower Hobbes’s resolu- 
tion to work up to social problems from abstract questions 
of body and space and motion, and there is dear evidence 
that he was soon distracted from the orderly execution of 
his philosophic plan. The Short Parliament, as he tells us 
himself at a later time {E. W., iv. p. 414), was not dis- 
solved, in three weeks from tho time of its meeting, before 
ho had ready “ a little treatise in En^ish,” in which he 
sought to prove that the points of the rojml prerogative 
which the members were determined to dispute before 
granting supplies, " were inseparably annexed to the sove- 
reignty which they did not then'deny to be in the king.” 
Now it can be proved that at this time he had written 
not only his Hvman Katvre but also his De Oorpore Poli- 
tico, the two treatises, thongh published separatdy ten years 
later, having been composed as parts of one work ; ‘ and 
there cannot be tho least question that, together they make 
"the little treatise” just mentioned. We are therefore 
to understand, firsts that he Trrote the earliest draft of his 
political theoiy some years before tho outbreak of the Civil 
War, and, secondly, that this earliest draft was not written 
till, in accordance with his philosophical conception, he 
W established the grounds of polity in human nature. 
The first point is to be noted, because it bas often been 
supposed that Hobbes’s n^itical'fioctiine took its peculiar 
complexion from his, revulsion against the state of anarchy 
before his eye^ as hCj^rote daring the proves of the 
Civil War. The seconn point must be maintained against 
bis own implied, if /not express, statement some years 
later, when publisbibg his De Give (L. W., ii. p. 161), 
ftiftf he wrote thi^4hird part of his system before he had 

® Among tho Hnjttwick papers there Is preserved a MS. o f th e 
work, under tiio titie JSlenientea of Law NaiuraU and wito 

tho dedication tq/tho eerl of NewensUo, written in Hobbes's own hm, 
and dated MaWd, 1640. This dedication woe prefixed to the first 
ti'i-rh.im chap^ of tho work when printed by themsdves, nnder the 
titto Sumanjaature, in 1650. 
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been able to set dovn aegr finished teptesentation of the 
{ondantentel doctrinK trbicii it ptesnpposod. If his philo* 
eophical plans vere disordered and nie doctrine of Body 
tw still in the air, he had, in the beginning of 1640, 
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written out ^ doctrine of 3Ian at leasts witb almost ns 
nxncli riaboratioii as it ever received from bime 
T^heni in six months morSp fbe Long FoirUttinent sue* 
ceeded to the Shor^ and set to work at once sending 
Land and Strafford to the Towerp Hobbe^ who had become, 
or thonght he had become, a maihed man by tba eircnl^a* 
tion of his treatise (of whi^p " though not printedp many 
gentlemen had o(qpies*’), instantly took fright and hosted 
away to Paris. He was now for the fourth and lost time 
abroach and did not see En^and again for eleven years. 
Apparently he remomed the greater part of the time in or 
ai^t Fbri^ though he can be traced to Bouen in 1646. 
In Paris be was wricomed back into the old sdentific coterie 
abont Meisennep and forthwith bad the task assimed him 
of eritidzing the Mediations of Descartes, whidi bad been 
sent from HoUandp before pablication, to Memcnne with 
the authors request for criticism from the most different 
pmnts of view. Hobbes was soon ready with the remarks 
tiiat were printed as **Th!id” among the stx 
seven) sets of "Otjections” appendedp with **Beplies” 
from Descartes, to the ilfccfiVafions, when published shortly 
afterwards in 1641 (reprinted in Z, in, r. pp. 249-741 
About the same time also Mersenne sent to Descartes, as if 
tl^y came from a friend in England, another set of objeo* 
tions whicit Hobbes had to offer on various points in the 
sdentific treatises, espedaUy the DioptrieSj appended by 
Descartes to ^ D^ursc m Metfiod in 1637 ; to whiA 
Descartes rqibed without snspeeting the common author* 
diip of the two sets. The resalt in both cases was to keep 
the two thinkers apart laflier than bring them together, 
^bbes was more ea^er to bring forward his own philoso* 
pical and phyrical ideas, over which he Ited now been 
biootog for ten ycarsp than careful to enter into the full 
meamiig of anotiier’is ihonght, and Descartes was by 
mtm too jcalon^ and had become too confident in his 
hard-^ amclurion^ to be aUe to bear with this kind of 

cn^^ very curt in his replies to Hobbema ^ilo* 

squuttl oq)ectioii^ and after a little impatiently broke 
off w corre^dence on the physical ^nestioim writing 
pnrately to Merseune (who had oontinned to act os inte^ 
had doubts of the Englishman’s 
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forthwith printed in the comae of the year 1642, not to 
commit himself to formal publication, but was content to 
circulate a limited number of copies privately;^ and when 
he found his work received with great applause hh 
friends (it was praised even by Deecartes), be seems to have 
taken this recognition of bis philostd^hical ncbicvcmcnt os 
but a reason the more for deferring publication till the 
earlier works of the system were completed. AccoRtingly, 
for the next three or four years, be remained steadily nt 

• j .1 f ^ t.; ^ 
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217-348) included lea bkiv w.v«aw«iVia vg ('h4i<ei»suw «ttai*K> ^fuv* 
lisbed by Metsenne under the title CfrjUnta J^hysieth 
Maihetnatxta in 1644, and n highly comt•rc!■^ed etatcmcat 
of bis p^cholqgical application of the doctrine of motion 
(JL W., r. pp. SOD^SIS), ineoritomtcd with Metsenne's 
JBaltulieit, published in the same year. Thus or otbcnrjtio 
he bad become sufiieicntly known by 1G4S to be cboscu, 
witb Descartes, Bobervsl, and others, a Kfcrec in a once 
famous controrcFsy between I’ell, an Enj^ish mnthemstirian 
in Amsterdam, and the Dane Ijongoniontanus^ over that 
prablem of the quadrature of the eirdc which was recn 
later on to have such a fatal ebann for himself. But 
tbongb about this time he had got ready all or most of 
the materials for his fnndamcntal work on Body, not even 
now was he able to make way with its eomiiosition. Xew 
distractions came to tear him away from the orderly cxc- 
ctttion of the fimdamcntal part of his scheme, and when 
he letumcd to it after a number of years, be relumed a 
different man. 

The Cirit War had broken out in the middle of 1642, 
and, after a period of varying fortunes on cither sidi^ the 
royalist cause began to dcelino from the time of the defeat 
of the marqnis of Newcastle nt Mnrston >Ioor, in the rniddto 
of 1 644. Then commenced nn exodus of the king’s friends. 
Newcastle himself, a consin of Hobbes’s dead master and 
the patron to whom he dedicated the “little treatise" of 
1640, found his %vny to Paris, and w.-js followed, cspcdally 
after the decisive defeat at Na.<:cby in June 1645, by an 
ever inetcBstng stream of fugitives, many of whom were 
known to Hobbes from former davs. The sight of these 
exiles, from whom he learned all the details of the fierce 
work that had been going on in England while he was 
quietly busy with his studies in Pftris, made the political 
interest once more predominant in Hobbes, and before Jon^ 
the revived feelmg issued in the formation of a nerr and 
*?*^“"*i®**S»- It first showed itself in the publication 

but only the fame, had 
o^nded beyond the inner circle of friends and critics 
wto had copies of the original impression. Hobbes now 

^ «®n ‘trough the Ebevir press at 
Amsterdam m 164r,-~baTing previously inserted a number 

nre£*fnS ogcctions, and also a striking 

Aft “ its relation to 

^ ifj-sjcm not yet forthcoming, and the 
having been composed and being 
now puhlrshed before them.® So bmielcss, meanwhile 
^ be growmgof being able to return home that, later on 
« the year, ho was on the point of leaving Paris to take 
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ap his abode in the south with a French friend,^ when he 
was induced to remain as mathematical instractor to the 
young prince of Wales, who had come over from Jersey 
a^nt the month of July. Thus thrown more than ever 
into the company of the exiled royals, it was then, if 
not earlier, that he conceived his new design of bringing 
all his powers of thought and eiqiression to bear upon the 
production of an English book that shordd set fortlh Ids 
whole theory of civil government in relation to the stupen- 
dous political crisis r^ulting from the war. ^e De Civct 
presently to be published, was written in Latin for the 
learned, and gave the political theory without its foundation 
in human nature. The unpublished treatise of 1640 con- 
tained all or nearly all that he had to tril concerning human 
nature but was written before the terrible events of the 
last years had disclosed how men might still be urged by 
their anri-aocial passions back into the abyss of anarchy. 
There was need of an exposition at once comprehensive, in- 
dsive, and popular. The State, it now seemed to Hobbes, 
might be regarded as a great artificial man or monster 
(Zeviathan), composed of men, with a life that might be 
traced fhim its generation through human reason under pres- 
sure of human needs to its dissolution throng civil strife 
proceeding from human passions. This, we may suppose, 
was the presiding conception from the first, but the design 
may have been variously modified in tho three or four years 
of its execution. Before the end, in 1650-1, it is plain 
that he wrote in direct reference to the greatly changed 
aspect of affairs in Englond. The king being no more, and 
tho royalist rause appearing to be hopelessly lost, he did 
not scruple, in closing the work with a general “ Beview 
and Oonclnsion,” to raise the question of the subject’s right 
to change allegiance when a former sovereign’s power to 
protect was irrecoverably gone. Also he took advantage 
of the lax rule of the Commonwealth to indulge much more 
freely than he might have otherwise dared in rationalistic 
criricism of religions doctrines ; whiles amid the turmoil of 
sects, he could the more forcibly urge that the preservation 
of social order, when again firmly restored, must depend 
on the assumption by the <dvil power of the right to wield 
ail sanctions, supernatural os well as natural, against the 
pretensions of any clergy, Catholic, ^glican, or Presby- 
terian, to the exercise of an imperium in imperio. We 
know the LematJtan only as' it finally emerged from 
Hobbes’s pen. Daring the years of its composition he re- 
■ mained in or near Paris, at first in attendance on his royal 
pupil, with whom he became a great favourite. The engage- 
ment must in^ any case have come to an end in the year 
1648, when tlie prince removed to Holland, but it was pro- 
bably broken off earlier by an illness that overtook Hobbes 
in 1647 and disabled him for six months. On recovering 
from this illness, which nearly proved fatal, he resumed his 
literary taslq and carried it steadily forwairi to completion 
by the year 1650, having abo within the same time trans- 
lated into English, with characteristic force of e3q>Tession, 
lus Latin trearisa Otheririse the only thing known (from 
one or two letters) of hb life in those years is that from 
the year 1648 he had begun to think of returning home j he 
was then mxty, and might well be weary of exila When 
1650 came, as if to prepare the way for the reception of 
hb magnum opus, he idlowed the publication of his earliest 
treatbe, divided into two separate small volumes {Human 
Nature, or the Fundamental Elements qf Polieg, F. W., iv. 
pp. 1-76, and Ee Corpore Poliiieo, or the Elements of Law, 


Described as "nobilis Languedocioniu” in Vit , ; doubtless the 
same with the ‘'DominnsVerdiisins, nobilis AqnitannB,”towhomwas 
dedicated the Exam, et Emend. Math. llod. ir.) in 1660. 

Dn Veidns was one of Hobbes’s jmfonndest adminrs and most fre- 
quent correspondents in later years; there are many of his letters 
among Hobbes’s papers nt Haidvidc. 
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Moral and Politic, pp. 77 -228).2 In 1 651 « he publidied 
hb transbtion of the Be Give under the title cd Philosophical 
Rudmen^ coneemmg Govertmeni and Soday {E. W., it), 
hleanwhile the printing of the greater work was proceedingi 
and finally it appeared about the middle of the same year, 
1651, under the title of Lemalhan, or the Matter, Form, 
and Poteer of^ a Commonwealth, ^desiastieal and Civil 
{E. IT., iii.), with a quaint frontbpiece in which, from briimd 
nilb overlooking a fair bndscape of town and country, there 
towered the body (above the wabt^ of a crowned gbnt, 
made up of tiny figures of human beings and hearing sword 
and crorier in the two hands. It appeared, and soon its 
author was more landed and decried than any other thinker 
of hb time ; but the first effect of its publication was to 
sever hb connexion with the exiled nr^st party, and to 
throw him for protecrion on the revolntionaiy Government. 
No sooner did copies of the bookrea(di Paris than he found 
himself shunned by hb former associates, and thmi gli he 
was himself so litUe consdons of dido^ly that he was 
forward to present a manuscript copy “ engrossed in vellam 
in a marveUons fair hand”^ to tlie young king of the Scots 
(who, after the defeat at Worcester, escaped to Paris about 
the end of October), he was denied the royal presence 
when he sought it shortly afterwards. Straightway, then, 
ho saw himself exposed to a double peril. The exiles bad 
among them desperadoes who could slay; and, besides 
exciting the enmity of the Anglican deigy about the king, 
who bitterly resented the secularbt spirit of hb book, he 
had comprombed himself witii the French authorities by 
bb elaborate attack on the papal system. In the dr- 
cnmstances, no resonres was Idt him but secret flight. 
Travelling with what speed be could in the depths of a 
severe winter and under the effects of a recent (second) 
illness, he managed to readi London, where^ sending in 
his submission to the coundl of state, he was allowed 
without trouble to subside into private life. 

Though Hobbes came bach, after hb eleven years' 
absence without having as yet publicly proved bb title to 
rank with the natural phiIosoi)hers of the age, he was suffi- 
ciently consdous of what he bad been able to achieve in 
Leviathan ; and it was in no liamble mood that he now, at 
the age of sixty-four, turned to complete the fundamental ' 
treatbe of his philosophical system. Neither were those 
whom hb masterpiece soon roused to enthusiasm, or those 
whom it moved to indignation, likdy to be indifferent to 
anything he should now write, whether it lay near to or far 
from the region of pmctica Taking up hb abode in 
London on hb rctnm, and continuing to reside riiere for 
the sake of intellectual society, even after renewing hb old 
ties with the earl of Devonshire, who lived in the country 
till the Bestoration,^ he worked so steadily upon the 

3 The DTtcman Nature corresponds Trith cc. i-xiii of tlie first part 
of tbo original treatise. Tho remaining six chapters of the port 
stand now as Part 1. of the Jh Cerpore Poliiieo. Fart IT. of the 
D. C. Pv corresponds with the original second port of the whole work. 

^ At the beginning of this year he wrote and published in Foxis a 
letter on the nature and conditions of poetry, chiefly epic, in answer to 
an appeal to hLs judgment mode in tho preface to Sir W. Davenant's 
lieroic poem, Oond&rt (JS. IF., ir. pp. 441*-58). The letter Is dated 
Jan. 10, 1050 (105^). 

4 This presentation copy, so described by Olarendon (Surrey of the 
Lexiaihan^ 1670, p. 8), is doubtless the beautifully irritten and finely 
bound hlSb now to be fonnd in the British Mnsenm (EJgerton USS. 1910). 

B During all the time lio was abroad he had continued to receive 
from his patron a yearly pension of £80, and they lemdned in steady 
correspondence, carl, having sided with tlie king in 164^ was 
declared unfit to ait in tlie House of Peers^ and though, by submission 
to Parliament, be recovered his estates when they were sequestered 
later on, he did not sit again till 1660. Among Hobbes's friers 
this time are specially mentioned Sdden and Harvey, who each 
him a legacy of £10 on d^ng, Selden in 1664 and Phurvey in 16^. 
Harvey (ook Bacon) is the only Englishman he mentions in tho dcdi= 
catory epistle prefixed to the De Corpore^ among tho founders, before, 
himself, of the new natural philosophy. 
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he bftdlong Imd hj him as to be printing the J)c 
C(nrpore in the year 1654, Cucamstances (of rrhicih more 
presenflj), hosrererj kept the book bock tSi the following 
jear, and meanw^e the leaders of Ltvia(han had n 
diOfcient excitement. In 1654 a small treatise. Or* LiUrfir 
nndy€ces$ity{E. Tr.,iv.pp. 229*278), issued from the press, 
claiming to be an answer to adisconrseon the Game subject 
by Bishop BiamhaH of Londonderry, addressed by Hobbes 
to the matqrds of Kewcostla^ It was xeaUysach,aQd had . 
grown ont ^ an oral discussion between Hobbes and Bram> | 
hall in die mai^uis's presence at Paris in 1646, — ^Bramhall, 1 
a strong Atmxman, haring afterwards written down his 
rievrs and sent them to Newcastle to be answered in this I 
form by Hobbes, and Hobbes having duly replied, but not 
for publication, because he thought the subject a delicate 
on& Unpnbl&hed, according^, the piece remained ; but 
it happen^ that Hobl^, in the interral between imting 
hb own r^iy and xeceivbg from the bishop in 1647 a re- 
joinder which he left unansweredydlowed a French acquaint- 
ance to have a private translation of his reply made b}‘ a 
young Euglxshma, who secretly took also a* copy of the 
oz%uial for himself ; and now it was this nnnamed purloiner 
who, jh 1654, when Hobbes had become famous and feared, 
gave it to the world of his own motion, with an extrava- 
gantly lai^toiy epistle to ftc reader in its front Upon 
Hobbes himself the pnbfication came os a surprise bnt, after 
hk plain speaking in ZenuMan, there was nothing in the 
piece that he need scruple to have nuide known, and he 
^ms to have readily enough condoned the oSTender’s act 
Ota the other han^ Bramhall, snpposiag Hobbes privy to 
the publication, might weU resent the manner of it, espcci- 
- ^ rejoinder. Accoidinglv, 

m 165o, he printed everything that had passed between 
fern (ander the title of J Beftnee of ihe True Lihtrtu of 
ixnman Mions from Antecedent or Exlrinnc Ktceesifn), 
witn loud complaint against the treatment he had received, 
and fte pro^e added that, in defanlt of others, he hims^ 
^ stand forward to expose the deadly principles of 

Unai^n. About this tune Hobbes had begun to hard 

pram by other foes, and, being never more sure of him- 

appears to harr 
allowing liL« 

I^ertff, A eaaittf, and Ckatiee IE. F., t.), in wWcl 
he replied with astonishing force to the bishop’s rqji^dci 
erphining the occasion and circnm 

(as Brei^sl 



deteSninism, 

^ refama classical importance in the hisloiTortheftS 

6^ confrorersy; whfleBtemhall's are stKrth stS 
^p^ens of schdastic fcnea The bishop, it shoidd b' 
added, returned to the diarae in IBSft JSi. - j “ 

Cmrffgfon, o/S^s A&dre^Z, and S S 

prerions threat in a bulky ap^dir en^edS 
Mmg ^ Lmathan Ua TtE hSE" 

(^Iffationt, but ten yeare late 
uart ofr® mada ilTa it 

published 'afS^fobbte’s^dtft*' bS 
*sd, as archbishop of Annasb. in IfifiS) 2 
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Ptofessors of ^^a(hcma^ies, one of Geometry^ the other of Astronomy^ 
in the University of Osford (E. IF., Tii. pp. 181-S56), in whidi, 
after reasserting bis riorr of tiie principles of geometry in opposi- 
tion to £ndid\ be proceeded to repci Wallis's objections mw no 
lack of dialectical skillt and loth an nnrcsciro eq^aal to Wallis's 
own. Ho did not scmpic, in tbe ardour of conflict, even to main- 
tain positions that be bad resigned in tbe translation, and be was 
not idraid to assume the offensiTe by a counter critidsm of three of 
Wallis’s works then published. AVhen he had thus disposed of 
the ** Paralogisms ” of his more formidable antagonist in the first 
fire lessons, ho ended with a lesson on “Manners” to the two 
professors together, and set himself grardy at the close to show 
that he too could bo abusive. In this particular part of his task, 
it must bo allowed, he succeeded veiy well; iiis criticism of 
Wallis’s works, especially the great treatise Arithtneliea Jvjinito* 
rum (1655), only ^owed how little able ho was to enter into the 
meaning of the modem analysis. Wallis, on his side, was not less 
ready to keep up the game in English than he had been to begin it 
in liatin. Swin as teforo to strike, in three months* time he had 
deftly tamed his own word against the wonld-bo master by admin- 
istering forMrJTiMes^ or Sefiool Disciplitie fornot 

saying his Ikssons rights in a piece that diflbred from the JSkneh%ut 
only in being more biting and unrestrained. Having an easy task 
in defending himself agmnst Hobbes’s trivial critiemm, he seised 
the opportunity given him by the English translation of the J)e 
Coryore to track Hobbes a^in step by step over the whole course, 
and now to confront him with his incredible inconsistencies multi- 
plied hy evcty new uttemncc. But it was no longer a fight over 
-mathemaricaf questions only. Wallis haring been betrayed origin- 
ally by his fatal cleverness into the pettiest caqiing at words, 
Hobbes had retorted in land, and then it became a liigh duty in 
the other to defend his I.atin with great parade of learning and 
give fresh provocation. One of Wallis's rough sallies in this kind 
suggested to Hobbes the title of the next rejoinder with which, in 
1657, he sought to close tho unseemly wrangle. Arguing in the 
Lessons that a mathematical point must havo quantity, though this 
were not reckoned, he had explained the Greek word irr/y/iUf Qsed 
for a point, to mean a visible mark made with a hot iron ; where- 
upon lie iras charged by Wallis with gross ignorance for confound- 
ing artyiAi and arly/uu Hence tlic title of his new piece : — ^Sny/caf 
’Ayetfgerpfar, ’Aypourfas, ’ArrnroXire/Bs, *Afca6efar, or Marks of the 
Ahsuid Geometry f Jtiiral Language, SMlUh Chnrels PolUies, and 
Barbarisms of John Ji^aUis, Professor of Geometry and Doctor of 
Divinity {E, IF., vii. pp. 357-^00). -He now attacked more 
in detail but not more happily than before Wallis's gicat Avork, 
while hardly attempting any further defence of his own positions ; 
also he repelled witli some force and dignity tho insults that had 
been heaped upon him, and fought the verbal points, but could not 
leave the field without making political insinuations against his 
adversary, quite irrcIcA'ant in themselves and only noteworthy ns 
evidence of his own resignation to Cromwell’s rule. Tiio thrusts 
were easily and nimbly parried by Wallis in a reply {Ifohhiani 
Pundi Dispunctio, 1657) occupied mainly with the s'crlial ques- 
tions. Irritating os it was, it did not avail to shake Hobbes’s 
determination to remain silent ; and thus at last there was peace 
fir a time. 

Before tho strife flamed upngain, Hobbes had published, in 1658, 
tlic outstinding section of liis philosophical system, and tiius com- 
pleted, after n fashion, the scheme ho had planned more than 
twenty years before. So far os tho treatiso De llomine (L, TF., ii. 
pp. 1-132} Avos concerned, the completion was more in name than 
ui fact It consisted for tho most part of an claborato thcoty of 
vision which, though \*ciy creditable to Hobbes’s scientific insight, 
was out of place, or at least out of proportion, in a pliilosoplncal 
consideration of human nature generally. Tho remainder of tho 
treatise, dealing enrsority Avith some of tho topics more fully 
treated in the Human Nature and the Leviathan, has all the ap- 
Xiearance of haA*ing been tagged in haste to tho optical chapt(*iB 
(comjposed years before)^ as a makeshift for tho proper tranntion 
tcqnircd in the ^stem from questfons of Body Natural to questions 
of Eody Politic. Hobbes had in fact spent himself in his earlier 
con8trnctiA'’o efibrts, and at the age of scA^cn^, having nothing to 
add to his doctrine of l^Ian as it Avns already in ono fonn or another 
before the Avorld, was content with anytUng that might stand for 
the fulfilment of his philosophical purpose. But he had still in 
him more than twenty years of rigorous vitality, and, not conscious 

matlcal chapters, in general (not exact) keeping with the English 
edition of 1656. The Vindox episode, referred to in the Six Lessons, 
becomes intelligible only by going beyond Molcsirorth to the original 
Latin edition of 1655. 

^Tliey were composed originally, in a somewhat diflerent and 
rather more extended form, as the second jiart of an English treatiso 
on Optics completed by tho year 1646. Of this treatise, preserved 
in Harleian MSS. 3360, MolesArortli othenvise prints the dedication to 
the marquis of Newcastle, and the concluding paragranbs IE. IF., vii. 
pp. 407-471). 
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to himself of any shortcoming, looked forward, now his hands wore 
free, to doing hattlo for liis doctrines. Bather than romain quiet, 
on finding no xiotico taken of his latest production, he Aronld mm- 
sclf force on a new conflict with the enemy. W^aBis having mean- 
while published other works and especially a comprehensive treatise 
on tho general principles of calculus {Mathesis Universalis, 1657), 
he might take this occasion of cxjxidng afresh the new-fangled 
methods of mathematical analysis and rcosserring his OAni earlier 
positions. Accordingly, the spring of 1660, ho had managed to 

S ' Ids criticism and assertions into five dialo^es under the title 
minatio d Emendatio i[a£hmatim Hodiemos qualis explieaiur 
in Libris Johannis Wallisii, Avith a sixth dialogue so called, con- 
sisting almost entirely of seventy or more proportions on the circle 
and cycloid.® Wallis, however, would not take the bait Hobbes 
then tried another tack. Next year, having solved, as he thought, 
another ancient crux, the duplication of the cube, he had his solu- 
tion brought out anonymouuy nt Fails in French, so as to put 
Wallis and other critics off tho scent and extort a judgment ^t 
might be Arithbcld from a work of his. The artifice was snccesriid, 
and no sooner had Wallis publicly refuted the solution than Hobbes 
claimed the credit of it, and Trent more wonderfully than ever 
astray in its defence. He presently repnblished it (in modified 
form), with his remarks, at the end of n new Latin dialogue which 
he had meanwhile wrritten in defence of another part of liis philo- 
sophical doctrine. This was the Dialogus Physic:us, sive De Natura 
Aeris (L. IP., iv. pp. 233-296), fnlminatcd in 1661 against Boyle 
and other friends of Wallis who, as he fancied, under tho influence 
of that malevolent sunlit, were now in London, after the Bestoxa- 
tioii, forming themselves into a society (incoiporatcd os the Bo^ 
Society in 1662) for exprimental rescardi, to the exclusion of hmi- 
srif personally, and fn direct contravention of tiic method of 
phymeal inqtuiy enjoined in the De Corpore.^ All tho laborious 
manipulation recorded in Boyle’s Neia Enperiments touching the 
Spring of the Air (1660), which Hobbes chose, vritiiout tbe least 
warrant, to take os the manifesto of tho new “academicians,” 
seemed to him only to confirm the conclusions he liad reasoned out 
3 *cars before from siiccalative principles, and he warned them that 
if thenr were 'not content to begin where ho had left off their work 
would come to nought. To os mudi of tliis diatribe os concerned 
liimsolf Boyle quickly rcxfiied tritli force and dignity, bnt it atos 
from Hobbes’s old enemy that retribution come, in tho scathing 
satire Hohlius ncautm^iimortmenos (1662). Wallis^ who had 
deftly steered his course amid all the political changes of tho pre- 
vious years, managing ever to be on the side of the ruling power, 
was now apparently stniig to fury by a Avanton allusion in H^hes’s 
latest dialogue to a ppsago of his former life (his deciphering for 
the Parliament the king's papers taken nt Naseby), Avbereof he had 
onco boasted but after tucBostoration could not speak or bear too 
little. The revenge lie took was crushing. Professing to be 
roused by tho attadc on his friend Boyle, when he had scorned to 
lift n finger in defence of himself against tho earlier dialogues, he 
tore them all to shreds Arith an art of which no general description 
can give an idea. He got, however, upon more dangerous ground 
when, passing wholly by iJie political insinuation against hunself, 
ho roundly chaigcd llobbcs Anth having Anitton Lemathan in sup- 
port of Oliver’s title, and deserted his royal master in distre^ 
Hobbes seems to haA'c been fairly bewildered by the rush and whirl 
of sarcasm with Avliich \Fallis drove him anew from evciy mathe- 
matical position ho had over taken up, and did not venture forth 
into tho field of scientific controvo^ ogain for some years, when 
ho hod once folloAvcd up the physical aialogue of 1661 by seven 
shorter ones, uitii the inevitable appendix, entitled Prcblcmata 
Physiea, una earn Magnitudinc Cireuli {L. IP., iv. pp. 297-884), 
in 1662.^ But all the more eagerly did lie take advantage of 
IVnllis's loose calumny to strike Ariicre ho felt himself safe, ffis 
answer to tho personal charges took the form of a letter about him- 

® L. IF., iv. pp. 1-232. Tlie propositions on the circle, forty-six in 
I number (shattered by AVollis in 1662), AV’cro omitted by Hobbes when 
he repnblished tho Diatogues in 1668, in the collected edition of his 
I Latin works from which Alolcsworth reprints. In the part omitted, 
At p. 154 of tho original edition, Hobbes refers to his first introdaction 
to J^did, in a way that confirms tbe story in Aubrey quoted in an 
earlier paragraph. 

I ® Bcmaining at Oxford, Walli^ in fact, took no active part in the 
constiintion of the new society, bat ho hod been, from 1645, one of the 
originators of an earlier association in London, thus continued or re* 
viA'cd* This earlier society hod been continued also at Oxford after 
the year 1649, when Wallis and others of its members received appoint- 
ments there. 

^ Tlio PrMcmoia Physiea was at tho same time put Into English 
(Avitli some dianges and omission of part of the mathematical nppen 
dix), and presented to the king, to Airliom the Arork atos dedicaM m a 
* remarkable letter apologizing for Leviathan. In ite English form 
os Seven PhUosoyhieal Prdtdems and Tux Propositions of Geometry 
(E. IF. vii. pp. 1-68), tho work Avas first published in 1682, aftei 
I llobbes^s death. 
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solf lb t&e tH:d pesoa titidnssed to 'W’sSis in 166^ imder the dtle 
cf CcTJii^rdSxns inwr. Jfcn'ray, 

nvfJL^ rr tt /no-^Ai f^yf* 

; OTO and 

_ F '“inwe scenes aoni^ me mss oz me laie zebdUoa** xfith 
Encli c5<ct ttst VTallb. like a ssisr esas, atteniited no fortiker 

IM -^a. 


. _ ^ juaaea in le^o, mrafiif a jsazioeir^ur.^ cncocwr- 

jcmn (Jd ITt ppu SSS^S4)- rns dss^&ed, as the sab-t$tle 
daclarea, to lo^^r t& pnds of ^nxetHccl jp^ofesors to shotrSng 
tibat these tras HD less nneertaic^ and error in their tTorss than in 
these of p hyrScal or ethteal Trx ue t s, XTallis replied in the 

/’r.t%^*ue/ Trc'v^iftcTis (AngOs^ Idddju Tiuree yean later he 


s^wer w vix oweca'azay in conzomnezn lo me grana-aase o: lus* 
essy, trh> paid hhn attendns on a T&it to^&cdin 1669 (ZulT.. 
IT. pp , 455 -552). 'WaUiSv T?ho had pmnused to leave h«n ctoe 
hencdonraid, Rfsted Im again before the year teas oat. In 1671 
he '^odxd npHs pzoposidons over again in StosOun ffeartefnasm 
K^- as a fr^iast oSean? to the ceometrical 
reader, appen^jj a criti!fett {Cmfura Vraxs, pp. 60-ls) on the 
first MTt otVrOws treatise Jk Ifo^ic, pabKshed in 1669 ; also he 
^ Bojal Society cm selected points treated 

TT-TI:. m*£n Z » 
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incieaBed by xsanr tsit brillxant zavs.*’ \raQ^ 

BeTObJisH^las PWre^** et Prcblemata tai^Clto. 
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appreciate the ptindples of the great booh when the applt 
cafion of them happened as now, to be turned sn his arm 
favour. He had, brides, &om of old a relish for Hobbes's 
lively trit, and did not like the ohl man the less because 
his presence at court scandalized the bii^ops or the piim 
virtue ^ Chancellor Hyde. He even treat the length of 
besCouing on Hobbes ^ut not always paying) a yearly 
pensioii of £100, and h^ his portrait hung np intihe royal 
closet. ^ These marks of favour, naturally, did not lessen 
Hobby's sdf-esteeo^ and perhaps they e^^laiz^ in his later 
j tmein^ a certain slavishness of feding toward the regal 
I fluthoricy, which is wholly absent from bis rational demon* 

I stiatiou of absolutism in the earlier works. At all events 
I Hobbes renamed very wdl satisSed with the rule of n king 
i who had the sense to appreciate the author of Z^of/can, 

* and to protect him, when after a time protection in a 
vpy real set^e became necessaxy. ffis eagerness to defend 
him sdf against TTaQis’a impntatfon of disloyalty, and b i s 
apologetic dedication of the Pit>6femata Fivsiea to the 
Kng, Bie evidence of the hostaily with which he was being 
as early as 1662 ; but it was not till 1666 that he 
^ hzmsdf seriously in danger. In that year the Great 
Fite of London, following in ominous succesrion on theGreat 
Pl^ae of the year before, roused the supeisritioos fears 
and mtolerant passions of the people^ and the House of 
Commons embodied the general feeling in a bill against 
^eam and proSaneness. On the 17th October ft was 
ordered ttot the committee to which the bill was referred 
sbo^d be empowered to receive information tonchina 
such books ^ tend to atheism, blasphemy, and profanenes& 
or aga^t the essence and attributes of Gcd, and in parti^ 

“®® of one Vrbite,s and 
th! the Zwio/Aan.and to report 

Ibe nffiftcr •wifli their opinion to the House.” VThat eteps 
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popnlar scntimont. Tho most important of the works com* 
posed towards 1670, and thus kept back, is the extremely 
spirited dialogue to which ho gave tho title JBehmoth : the 
ffitforff of the Causes of the Civil irors of England and of 
the Counsels and Artifices by which they were carried on from 
the year 1640 to the year 1660.^ To tho same period pro* 
bably belongs the unfinished jDiafoyue between a Philosopher 
and a Student of the Common Laws of England (j&. W., vi. 
pp. 1-160), a trenchant criticism of the constitutional 
theory of English government as upheld by Coke. Aubrey 
takes credit for having tried to induce Hobbes to write 
upon tho subject in 1664 by presenting him with n copy 
of Bacon’s Elements of the Laws of England, and though 
the attempt was then unsuccessful, Hobbes Inter on took 
to studying the statute-book, with Cohe upon Littleton. 
One otW posthumous production (besides tho tract on 
Heresy before mentioned) may also bo referred to this, if 
not, as Aubrey suggests, an earlier time — the two thousand 
and odd elegiac verses into which ho amused himself by 
throwing his view of ecclesiastical encroachment on the civil 
'power ; tho quaint verses, disposed in his now favourito 
dialogue-form, were first published, nine years after his 
death, under tho title Jlisforia Ecdcsiastica (A. If’'., v, pp. 
341-408), uith a preface by Thomas Bymor. 

For some time Hobbes was not oven allowed to utter a 
word of protest, whatever might be the occasion that his 
enemies took to triumph over him. In 1669 ho had 
silently to bear the spectacle of an unworthy follower— 
Daniel Scargil by name, a fellow of Corpus Cliristi at 
Cambridge — ^mado to act an edifying part in a public 
recantation of his principles, after linving brought them 
into discredit bj* ofTonsivcly supporting them in the public 
sdiools. A few years later, in 1674, ho had another ex- 
perience of academic disfavour when Dr John Fell, tho dean 
of Christ Church, who bore tho charges of tho Latin trans- 
lation of Anthon}’ Wood’s History and Antiquities of the 
University of Oxford (1670), struck out nil the complimen- 
tary cpitbots in tho account of his life, and substituted i 
vary difiTcrent ones ; but this time the king did suffer him 
to defend himself b}’ publishing n dignified letter {Vit. 
Auct., pp. xlviii.-!.), to which Fell replied b}* adding to the 
translation when it appeared n note full of the grossest in- 
sults. And, amid all his troubles, Hobbes was not without 
his consolations. No Englishman of that day stood in the 
same repute abroad, and foreigners, noble or Icanicd, who 
came to England, never forgot to pn}' their respects to tho 
old man, whose vigour and freshness of intellect no pro- 
gress of tho years scorned able to quench. 

His pastimes in the latest years wore ns singular ns his 
labours. The autobiography in Latin verse, with its playful 
humour, occasional pathos, and sublime self-complacency, 
was thrown oiT at tho ago of oighty-four. At cight}’-fivc, in j 
the year 1673, he sent forth a translation of four books of tho j 
Odymy (ix.-xii.) in rugged but not seldom happily turned | 
English rb 3 rmcs ; and, when ho found this Voyage of Ulysses 
eagerly received, he had ready by 1676 a complete transla- 
tion of both Iliad and Odyssey {E. IF., x.), prefaced by n 
lively dissertation “ Concerning tho virtues of nn heroic 
poem," showing his unabated interest in -questions of 
literary style. In that year (1676) ho censed coming to 
London, and thonccfortii possod his time at his patron’s 
scats in Derbyshire, always occupied to tho last with 
some intellectual work in tho early morning and in tho 
afternoon hours, which it had long been his habit to devote 
to thinking and to writing. With such tenacity did ho 
cling to his pursuits (always systematically keeping up 
exercise for the sake of health) that oven as late as August 

* E. ir., 14. pp. 101-418. Though Bthemthvnes kept buck attho 
king's ozprcRR ilcsire it saw tho light, without Ilobbos’s leave, in 1070, 
before liis death. 
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1670 ho was promising his publisher ** somewhat to print 
in English.’’ Tho end came very soon afterwards. A 
suppression of urine in October, in spite of whidi he in- 
sisted upon being conveyed with the family from Chats- 
worth to Hardwick Hall towards the end of November, 
was' followed by a paralytic stroke, under w'hich he aanlr 
on the 4th of December, in his ninety-second year. He 
lies buried in tho noighbourmg parish church of Hault 
Hucknall. 

In tho foregoing sketch the aim has been to give a defi- 
nito idea of tho circumstances in which Hobbes, after slowly 
developing in the first forty years of his life, displayed a 
mental activity of such extraordinary variety in his last fifty 
years. Tho task of expounding and criticizing either his 
better-known or his less-known doctrines i^l not be 
attempted in this place; but a few remarks may be added 
as to his position in tho general movement of English philo- 
sophy. As already suggested, it cannot bo allowed that he 
faUs into any regular succession from Bacon ; neither can 
it be said that ho handed on the torch to Locke. He was 
the one English thinker of tho first rank in the long period 
of two generations separating Locko from Bacon, bui^ save 
in tlic chronological senses there is no true relation of succes- 
sion among tho three. It would be difficult even to prove any 
ground of nfiinity among them beyond a disposition to take 
sense as a prime factor in tho account of subjective experi- 
ence : their common interest in jrhysical science was shared 
equally by rationalist thinkers of the Cartesian school, and 
was indeed begotten of the time. Backwards, Hobbes’s 
relations are rather with Galileo and tho other inquirers 
who, from tho beginning of the 17th century', occupied them- 
selves with the physical world in tho manner that has come 
later to bo distinguished by the name of seience in opposi- 
tion to philosophy. But it hajrpened that, even more than 
in oxtcrnnl nature, Hobbes was interested in tho phenomena 
of social life, presenting themselves so impressively in an 
ago of political revolution. So it came to' pass that, while 
ho was unable, by reason of imperfect training and too 
tardy dovclopmont, with all his pains, to make any contri- 
bution to physical science or to mathematics as instrumental 
in physical research, he attempted a task which no other 
adherent of the new “ mechanical philosophy ’’ conceived — 
nothing less than such a universal construction of human 
knowledge as w'ould bring Society and Han (at once the 
matter and maker of Society') within tho same principles of 
scientific explanation as were found applicable to tho world 
of Nature. Tlio construction was, of course, utterly prema- 
ture, oven supposing it were inherently possible; but it is 
Hobbc.<i’s distinction, in his century, to have conceived it, 
and ho is thereby lifted from among tho scientific workers 
with whom ho associated to the rank of those philosophical 
thinkers who have sought to order tho whole domain^ of 
human knowledge. Such as it was, the effects of his philo- 
sophical endeavour may bo traced on a variety of lines. 
Upon every' subject that came within tho sweep of his 
system, except mathematics and physics, his thoughts have 
bcon productive of thought. When the first storm of 
opposition from smaller men, roused as much by his para- 
doxical expressions as by his doctrines, had begun to die 
down, thinkors of real weight, beginning with Cumberland 
and Cudworth, were moved by his analysis of the moral 
nature of man to probe anew the question of the natural 
springs and tho rational grounds of human action; and 
thus it may bo said that Hobbes gave the first impulse to 
tho whole of that movement of ethical speculation that, in 
ra odar n times, has been carried on with such^ remarkable 
continuity in England. In politics, the revulsion from his 
particular conclusions did not prevent the more dear- 
sighted of his opponents from recognizing the force^ of his 
supremo demonstration of tho practical irresponsibihly of 
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the sovensigo power, wherever seated, in the 
When in a Utetage the foundations of a positive theo:^ of 
E5Sa?«,i ^re iSd in England, it w« «treme libe^ of 
the school of Bentham— James Mill, Grote, Jloleswu 
that brought again into general noti» fte 

great pubBdst^ the irth century who, hoirever he mi^t, 

the force of temperament, Mmaelf prefer the 
bued his whole political system upon * 

the common weal. Finally, the psychology of Sob^, 
though too nndevelop^ to guide the Noughts or e^ 
perhaps arrest the attention of Locke, when essayiM the 
Kientific analyffls of knowledge, <^e m cotm of tune 
(chiefly throngh James Milij to connw^ ^ the 
theory of assoraationism developed from wittan the school 
of Locke, in different ways, by Hartley md Home ; nor » 
it surprising that the later associationists, finding their 
principle more distinct^ formulated in the earlier thwer, 
fibould KomotimeB have been betrayed into affiliating thew- 
selras to Hobbes rather than to Locke. 

Sufficient infbnuation is riven in tbe SMiitna uctenitm 

CC. rr., i. pp. Ixv./.) concerning the ftejnent early edibona of 
Hobbes's separate ivorks, and also concetiung the woras of tn^ 
uho wrote ogainst him, to the end of the ITth centmy. In the 
ISth centnw, after ClarWe Snyh Lectuna of 170i-5, the 
tioa was Jess exptesa In J750 iforaf and JPeilUi^ 

Were collected, rnth life, by Campbell, in a folio edition, 
inclnding in order, JTieman Da Cc^poav PoUtieOf ZevfaiMftf 

Answer to BramhalVs Catching of the £es(aman,A%rrationeonom* 
f ny Hkresu^ Of L^rtg and iVeoessiCg, jleftemm, DUdogae of Oa 
Common DaxeSf the Introdaotion to the Thucydidisg Zeffer to 
ftnnt and tiro dOwTSt fbe Preface to the De Mirabilibaa Peed 

(vnth English translation), Oondekrations on the Reputation, dse,, of 
71 If, & 1812 the Duman Rfaiure and the Ltbedg and Seecssilp 
(with sapplemcnt^ extracts from the Quesifoiu of 1656) were 
reprintea in a small edition of 250 copies, with a zneritoirions 
memoir (baaed on ^mpbell) and dedication to Home Tobke, by 
Fhil^ Hallet. Afolcaworth's edition (1889-45), dedicated to Omte^ 
has been referred to in a former note. Of translations may be 
mentioned Les jSiimens phiioseg^^ues du Citoyen (1649] and Le 
Corps pdUiqns (1659), both ^ Sormhe, cmnidned 'mth Xe TndH 
de la Nature humaine^ hy D^jablbadi, in 1787, under the general 
title Les (Bums pkilosojfidquts et t^litigues de Thomas SMes} 
a traodiatioa of the first sectm, ** Gmpntatio sive 
Dt Cbipore, inclnded by Destntt de Tmsy with his EUmens d^Idio* 
logU (1804); a transIatiDn of ladaOyan into Dateh in 1678, and 
another (anonymous) into German— ihis Br^ldnders ThomasNMea 
l^eiathan oder der IdrdiXieke und hurgerliehe Stoat (Halle, 1794, 
2 Tol&) ; a translation of theZi; Vive by J. H. v. Eiichmaun— 

EoNfes: Ahhmidlmg fi6cr dm ise, (Leipsic, 1878). 

AO comprdiensive monograph on Hoboesb whme pnOiraopldcal 
performance has yet been j^oced. Holcsw^h had begtm to 
make preparations for writing one when his eneiries were diverted 
into practical pdUtics. C. It.) 

HOBOBXN, a dty and port of entry of United States 
in Hudson county, New Jersey, is sitnated on fhe Hudson 
river, cnniigaoas to Jetsq^ which stretches immedi- 
ntdy to ^e sonth. It lies opposite New York <aly, J of 
a aule distanf* and ocenpies a picturesque site at the foot 
of a steep hill, with a conmdetable river frontage. The 
principal public buildings are the Stevens institute of 
tcwnology, tbe ^bequest of the late Ckmunodore Stevens, 
uhow fflonsioa in the Gothic style of arclntectuie is a note- 

J Si" ^ 17*8 Catholic hospital: 
end the Ftunklm lyceum assomarion Ubraty. The mann- 
fariories include iron-foundries and a lead pen w l work: 
and the trade in coal^is important Castle Point and the 
adjoining Ejysion Fidds ” afford delightfal viewa of the 
nver, and, before the meat building operations, nUd to be 
favourite resort of the New-Yorkers. The dty, which 
WM onginslly settled by the Dutch, who named it after a 
j^age on fte Scheldt was incoiporated in 1855. Ponu- 
“ 20.000; in 1880,30,999. ^ 

the rime of the Bevolntion, was bora of poor narenfa at 

teen he eidmted as a private soldier vritih the intention 


of proceeding to the East Indies, but was sent inst^ to u 
de^t of the Gardes Ftangpises. Having riwn to the rank 
of sergeant, he, at the outbreak of the Bevolution, an 
important stand with a mere handful of troops apinst a 
large body of insurgents ; and it was he also who, at a 
later period, defended the entrance to the chamber of the 
gueen when her apartments were invaded by a revolutionazy 
mob. He distinguished himself at the siege of Thionville 
in 1792, and at the battle of Keerwinden, 13th March 1793. 
Shorfly afterwards he recrived tbe brevet rf geneial of 
brig^rie, aud was appointed to the command of Dunkirk, 
for bis brilliant defence of which against the duke of York 
he received the chief conunaud of the atmy of the Mosella 
The purpose which he originally propose to himself in 
this campugn was to cut the communication between the 
Austrians and FrassiaDS, and, though foiled in this attempt 
by tbe Bnpeiior forces of tbe duke of Bmnswick, he suc- 
ceeded by a masterly manoeuvre in effecting a junction of^ 
a portion of his troops with the army of the Bhin^ and 
thus causing the Austrians to evacuate Alsace. Shortly 
afterwards he was assigned tiie chief command^ by the 
representatives of the people with the two armies, bnt^ 
this promotion awakening the morbid suspidon of Bobes- 
pierre, he was recalled and thrown into prison, and it was 
only the timely fdl of Bobespierre that saved him from 
the gaillotiDa On being released by the convention, he 
was so successful in padfying La Yendfie and Brittany 
that he was appointed to the command of tbe three nnitra 
armies^ nvmb&mg iii all 100,000 men, in order to apply 
similar measures for the disarmament of the other depart* 
meats. After accomplishing this task with an admirable 
combanatioD of firmness and moderation, he was appmnted 
to the command of an army organized for the conquest of 
Ireland. The espeditfon set sail from Brest, 16th December 
1796, but was ^parsed by a storm, scaredy tme half of 
the vessels escaping shipwreck or capture, lu the followix^ 
year Hoebe was sent to the eastern frontier to act against 
Aastcm,and byasetiesof masterly manoeuvres he succeeded 
iu aarroaoding the army of General Kray, and but for a 
declaration of peace would have taken him and all his 
troo]^s pxisonera of war. Not long after liis retom he was 
appoint to the command of the united army in Germany, 
but eight days afterwards he died suddenly at Wetzlar, 
18th S^tember 1797. The belief was widely spread that 
he had been poisoned, but the suspicion seems to hove been 
without fonzidation. Though H<^e at Ms death l^d not 
attained the age of thirty, he had already displayed powers, 
both 08 pohtician and as strategist, which, had he lived, 
would have rendered him a formuable rival of Napol^n, 
and mi^t have effectnallyf rostrated the latter^s unscrupn* 
loos ambition. 

See Notes hidoriques siir la de morale politique et miliUdre du 
gMral ffochc, Stra8bDi;e^ 3798; Heuaselin, Vie de Hasare EceFie , ' 
d^ldesmni^ de lar^vblieueFran^ise, Paris, 1798; Dubroca. 

z Eodte, Parian 1800; Fie et pensUs du 

^mlMeehe, Bern; Champroborl; Niiiee hidmique su/r Lozare 
le p^ffiMteurde la Fendte, Paris, 1840; Donrillc, Sistdre 
de Xceors Soth^ Fari^ 1844; Hraprez, lasare Soehe (Tavrte sa 
corretpondanee^ Paris, 1858. w «• 

• (1797-1878), theologian, was bom 

in Flnladelp^ December 28, 1797, He was educated at 
^e wllege rf New Jersey in Princeton, where he graduated 
afterwaida at the theological seminaiy of the 
tm^rtenau ^nreh in the same tdac^ where he miptiTu ifd 
a student until 1819; in 1820 he became assistant teacher; 
and m iB22 he was chosen by the general assembly to be 
pnfessor oi Oriental and Biblical literature there. He spent 
r Cmtinent, from 1826 to 1828, studying 
mder De Saiy in Pans, under Gesenius and Tholnck in 
and and® Hengstenbeig, Neander, and Humboldt 
in Berlin. In 1840 he was transferred to the of 
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didactic and exegetical theology, to -which subjects that of 
polemic theology was added in 1852, and this office he 
held to the day of his death. In 1825 he established 
a quarterly publication entitled the JBibliccd liejoerimy, 
designed to furnish translations and reprints of the best 
contemporaneous foreign essays on theological and religious 
subjects. On his return from Europe in 1828 he clianged 
it into a vehicle for publishing original theological essays 
and reviews, and added the words JPrineeton JReview to its 
title. He secured for it the position of theological organ 
of the old school division of the Presbyterian Church, and, 
continued its principal editor and contributor until 1868. 
He contributed over 130 articles on subjects ranging 
through every department of theology and ecdesiology, and 
all the great practical, ecclesiastical, moral, and national 
questions of the day. From 1835 to 1868 he wrote yearly 
an article reviewing the action of each general assembly, 
which series has exerted a powerful influence over the 
current opinion and history of the church to which he 
belonged. The most important of these have been repub- 
lished iu Great Britain and in America, in volumes, under 
the titles of Modg^s Essays, Princefon ThsologieaU Essays, 
and Hodgds Ohurdi PoliLy. He was made doctor of 
divinity by Butgers College, N.J., iu 1834, moderator of 
the generd assembly (O.S.) in 1846, member of the com- 
mittee to revise the Book of Discipline of the Presbyterian 
Church iu 1858, and LL.D. by Washington College, Po., 
in 1864. April 24, 1872, the fiftieth anniversary of his 
election to his professorship, was observed in Princeton as 
his jubilee by between 400 and 500 representatives of his 
.3000 pupils, when he received congratulatory addresses 
and letters from all the Presbyterian theological faculties 
of Scotland and Ireland, and from a majority of those 
belonging to the various Evangelical churches of America. 
He continued to instruct Ids classes uninterruptedly up to 
the time of his death in Princeton, June 19, 1878. The 
main characteristics of Hodge were strength and persistence 
of conviction and of purpose, logical dearness and sym- 
metry of thought and style, energy and effective vigour in 
the defence of his convictions and in assaults upon what 
he considered error, sunny cheerfulness of disposition, and 
humility, tenderness, and gentleness of heart and manner. 

Besides his articles in tlie Princeton Itcview, he published a Gomr 
mewUery on the J^isGe to the Pomans, Fhila., 1835, abridged 1836, 
rewritten and en&igod 1866 ; Oonslituttonal HMmy of the Presby- 
terian Ghureh in the United States, 2 vols., 1840^1 ; The Way of 
Life, 1842; Commentaries oxLEplmUms, 1856, 1 Corinthians, 1857, 
2 Corinthians, 1860; Systematie TheoU^y, probably the best of all 
modern expositions of (^Ivinistic dogmatic, 3 vols., 2200 pp., 1871- 
78 ; What is Darwinism t 1874 ; and there have been published 
since his dentil Hodge's Church Polity, 1878, and Conferenee Papers, 
1879 

HODGEEESOH, Eaton (1789-1861), a distingnished 
ongineer, was the sou of a farmer, and was bora at Anderton 
near Northwich, Cheshire, 26th February 1789. He re- 
ceived his first stimulus to the study of mathematics at the 
grammar school of Northwich, and this interest was farther 
quickened by the instructions of Dr Daltdh at Manchester, 
whither he had removed in 1811, and where, instead of 
following his original purpose to ^study for tlie church, he 
was assisting his widowed mother to establish a business. 
For several years he carried on mechanical researches and 
■experiments, but his first discovery of importance was that 
of a new form of iron girder, by which a gain of two-fifths 
in strength was obtained over that formerly in use. After 
tin's he carried on investigations of a similar character in 
conjunction with Sir William Fairbairn, who greatly pro- 
fited by his suggestions and assistance in some of his 
more important inventions. In 1840 Hodgkinson com- 
municated a paper to the Boyal Society on Experimental 
Researdus on tJee Strength of Pillars of Cast-iron and other 
Materials in recognition of which he in 1841 received the 
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royal medal, and was also elected a fellow. His formuhn 
for solid and hollow pillars soon obtained general adop- 
tion in all engineering class-books. Subsequently he was 
employed by Stephenson to verify the experiments of 
Fairbairn on wrought-iron tubes, with a view to the con- 
struction of the Britannia Bridge ; and for his co-operation 
in this work he received a silver medal at the Paris Exhibi- 
tion of 1855. In 1847 he was appointed professor of the 
mechanical principles of engineering iu University College, 
London. In 1848 he was chosen president of the 
Manchester Philosophical Society, of wliich he had been a 
member since 1826, and to which, both previously and 
subsequently, he contributed many of the more important 
results of his discoveries. For several years he took an 
active part in the discussions of the Invitation of Civil 
En^neers, of whidi he was elected an honorary member in 
1851. He died at Eaglesfield House, near Manchester, 
18th June 1861. The name of Hodgkinson will always 
be associated with those of Fairbairn and Stephenson, and 
without his assistance it may safdy be affirmed that the 
most brilliant achievements of both would have been im- 
possible. 

H^DMEZO-VAsABHELY, a corporate town in the 
county of Csongrdd, Hungary, is situated on the lake 
Hdd, and on the Alfold Bailway, about 90 miles 
S.E. of Budapest^ 46” 27' N. lat, 20” 22' K long. The 
town is large and rapidly improving, and has many public 
buildings. Of these the most noteworthy are the town- 
hall, the Boman Catholic, Greek, and Protestant (one 
Lutiieran and two' Calvinist) churches, the Jews’ syna- 
gogue, the Protestant gymnasium, and the royal law courts. 
H6dmez6-Y4s4rhely possesses also -many elegant private 
residences, two hospitals, two banks, and several Uteraiy 
institutions, and has a flourishing trada The soil of the 
surrounding country is exceedingly fertile the chief pro- 
ducts being wheats mangcorn, barley, oats, millet, maize, 
and-various descriptions of fruity especially melona Exten- 
sive vineyards, yielding large quantities of both white and 
red grapes, sMrt the town, which has also a fine public 
gardeu. The horned cattle and horses of Hddmezo- 
Ydsirhely are considered the best in the Alfold ; sheep and 
pigs are ^o extensively reared. The commune is protected 
from inundations of ^e Theiss by an enormous dike, but 
the town, nevertheless, sometimes suffers considerable 
damage daring the spring floods. In 1870 the population 
was 49,153, chiefly Magyars. 

HODOGBAPH is the name given to a geometrical con- 
struction which greatly facilitates the study of kinematical 
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HODOGEAPH 


From this definition uro have the follovring important 
iondamental property trhich belongs to all hodographi^ 
that nt any mini the tangent to lAe hodograph is paratlel 
to the direction, and the velocity in the hodogtaph equal 
to the magnitude of the resnltnnt acceleration at the corre- 
sponding point of the orbit Tbb nriil be evident iC we 
eonsidor that, since radii reclores of the hodograph represent 
velocities in the orbit, the elementary arc between two con- 
sccattve radii vectorss of the hodograph represents the 
velocity which most be compounded with the velocity of 
the moving pmnt at the beguming of any diort interval of 
time to get the velocity at the end of that interval, that is 
to say, represents the cliange of veloiuty for that interval. 
Hence the elementary ate divided by the dement of time 
is the rate of change of vdocity of the moving-pointy or in 
other words, the velocity in the hodograph is the aeceleta- 
tion in the orbit. 

Anslyttcany thns (TIioiiisou end Toit, AW. 
ec the coerdiiiates of P in the orbit, i, iu C those of the cotce- 
fclK>&dlng pdnt T in the hodograph, then 


therefore 


, dx dv 


* 


ill 


( 2 ). 


M «6i 

~gr~ — mm • 

dV 

dp W 

Also, if s he the arc of the hodograph, 

f h« h^<(gniph it eqiul to the aocelenitioii. ^ 

may orbit most dearly bave a hodograpb, and, con* 
v^ly, CTety h^ograph a coire^ading orbit; and, 
thwretoUy speakag, it is possible to deduce the one 
from the othe^ haying given the other ciroamstanees of 
the motion. We give a few examples 

wil to W S ^ * “**^’** ** hodograph is essOy 

by apointmovingwith nniform 
or variable vdoenti*. 

3. For nniform dretdav^n 

fagal foicp^ so.«Mtel centn* 

describe the 
wift n«i* 

and ftwra the 

5?^ 0 draw 01’ OT,, or., 

wnal to each other and 
o to the taimenta at 

iT.T*’ 


Let OF {fig. 3) be the relodty of projection. Beaolve it verti- 
cally and homontalW; the horizontal component OH is constant, 
so that the hodogniim must be the vertical Ime FHT. The vdodly 
at any pdnt P of the nambola is evidently vepreseated by the line 
OT mawn parallel to tiio tax^fent at F« 

Analyticolfy thus ;-~If he the coordinates of the moving 
point and { and o those of the hodograph, we have 

, ff s» ^/(/bdxm ibe vertical acoderation) ; 

f“C,^ 

whieh indicates a vertical straight line described with nniform 
velo^/. 
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to POlhediieothra 

For the former wo have ^ cHiptic harmonic motion. 


uxwi.tun, ana siiw 

For the former wo have 

e-aci»fw+,); 

i^M^fcatcsdmpIe harmenic raolira. with changed arapHtnd. 

iaastadghtline. 




*>&•«. Hg.4, 

Kewtonian ^w of ti^mverae square of the distance, the hodomnnb 


oftha^taroiespecbvely narallel to the tsdins vector .n^An 

ixmeow^ve tangrats to tl» 




«!d "•vetoci^ in hodograph-acoderatiou in erbit-P fsav) • 

. 1 hr-* ' * 
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A 

SSto^^Sfti? t«« I*od« 

fffte hH-eraely ce the sqnara of the distance 

P- where M is the mass at the centre octittg upon unit mas 

mtl« orbit Substituting in (S), we get 


M 

feVa cS.’*’" “d evidently for it only, the hodc 

orbit for ^ Sw o^foroe^^^^ am that the 

fine E.„ r ^ ^ ^ ““fl. them. 

oontoS%r Op'ai^'OT-^OTnstont*“» PSTidldegram 
a«lM to OB; and let POaIJ- a4 *“*' P«^- 

OP.TO-A;' ’ 


OP . (TH+HG).ft ; hatTH-p-|, and 

HG»HOcosfi«i«ocosfi-^cosfi* ' ^ 


OP-r- 


A* 


’ r+ ecosfi ' 
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Honce the locns of P is a conic section whose senxx-paiamoter is 
— . If e-O. 0 is vithin the cirelo and the ortit is an <dlipse; 

if c— 1, 0 is on iho ciicnntference and tlio orbit is a parabola ; and 
if *>"1, 0 is wifliout the circlo ‘ 

and the orbit is an l^erbola. 

Two roluGS of tno potential, 

Y, can readily be fonnd from 
' Ae above : — 


Y • bnt I*' 
r ' 

M 


TG 


5 » 



... Y-^- 

Also, since 06H is a right angle, 

Y— TH.TGatbe sqnare of the 
tenant from T to we ciicle de- 
scribed on HO os diameter. 

A. beaniAfnl resnlt con- B 

nected with the hodograph, Fig. 6. 

and one which has attracted the attention of several of the 
ablest mathematicians, was communicated by Sir William 
Hanulton to the Royal Irish Academy in March 1847. It 
is called the theorem of hodographic isochronism, and is 
thus stated: — If two circular hodographs, having a common 
chord, which passes through, or tends towards, a common 
centre of force, be cut perpeudicululy by a thii^ circle, the 
times of hodographtcally describing the intercepted arra 
will be equaL A purely quaternion proof is given of -this 
theorem by Bamilton in his Blements, and, following the 
hints given by that method, he has also indicated the f ollow- 
.ing geometrical proof. 

Let TMT^r, WAIW'M' (fig. 6), be the two hodogtaphio circles 
with centres H and L and common chord Nil'. Let P, F*, on the 
common chord produced, bo ihe centres of two circles WTW'T' 
and B AB'A', near mah. other, which cat the hodographs orthogonally. 
Let 0 be the centre of force, OZ peroondicnlor to the tangent 
at T. and TR' perocndiculor to SA. Also let AT mean the 
arc AT, and similarly icr the other small arcs. Draw FY peipen- 
dieidar to FT. 



]^m similar trianglra THA and TFT we have 
. ' AT PY . 

TH “ ?T ’ 

also fiom similar triangles THB and FF'Y 

TH PF . AT PP'. 
^ “ PY ■ ■ fR “ F? ’ 
PP'. TR 


Similarly, 


•. AT 


AT 


PT * 
PF. PR' 
W~ 


If » and f bo the times of hodographically describing the ares AT 
and AT respectively, 

(if Y be the potential at 1^. 


Bnt Y — HT . OZ -= OP . TR from similar triangles OPZ and THR ; 
. M.AT M.PF.TR M . PF 

• • “ Opa.TR^ ■“ OP*. TR*. PT “ OP*' . PT . TR * 

Simiiarly, 

„„ M.PF.PE' il.PF 
^ “ OP* . PR'* . PT ■" SFTPT'. PB' ' 

■ M.PF J 1 , 11 2M.PF1TB + PR'1 

* ” OP*. PT. ( TR '*■ T® I “ OFTPT ( 23?ll.PB' f ’ 

How haimouic mean between TR and PR'-QL ; 


t + t'. 


2M . PF 


OF . PT . QL 

Prom this expression we see that the time of describing the two 
small arcs TA and PA' is ind^endent of the nidins of uie hodo* 
§mph and the distance of its centre ilcm L. Hence it is equal to 
wo time of describing the tiro arcs BW and B'W'. By continuing 
the process of drawing orthogonals we arnve at the condnsion that 
the time of deacribin g tiie w nole arc ATP A' is equal to the time of 
desciibing the arc BwW'B'. A very sinrole analytical proof is 
given in Tait and Steele’s Dpnamtesq^ a .Rir^fcie. Others not so 
simple by Cayley and Droop are to be fonnd in the Quarterly 
JourruA of MaOteuuities. We can only mention that the theorem 
of Lamb^ can be deduced from the above theorem of hodographic 
isodironism ivithont nting any properly of conic sections. 

Sir William Hamilton has observed that we have a 


good instance of a hodograph in the curve of aberration 
of a star, which is merely the hodograph of the earth's 
annual motion. The fact that this curve is a cirde in a 
plane paralld to the earth’s orbit, abstracted, however, 
from the general idea of tiie hodograph, was known long 
before the date of the hodograph. It will be fonnd clearly 
stated and proved in Woodhonse's Attronomtf, of date 1821, 
and from dlusions there it appears to have been known 
even earlier. As an application of the hodograph, Thomson 
and l^ait point out t^t the heat and light received by 
a planet from the sun in any time are proporiional to the 
corresponding arc of the hodograph. 

Sec Proe. Roy. Jrfsft Acad., 1846 ; Hamilton’s ElemetUa 
Quatemione ; Tait, JProe. JR. S. E., 1867-8; Tait's QuatemioHS ; 
Thomson and Tait, JFat. Plidl. ' (J. BL.) 

HODY, HtmFHBEY (1659-1706), an English divine, 
was bom at Odcombe in Somersetshire in 1659. In 1676 
he entered Wadham College, Oxford, of which, having 
proceeded M.A. in 1682, he became fellow in 1684. 
Previously he bad published in 1680 IHogertaiio eonttxi 
Hisloi'iam Aristece de LXX. ItUerprdibus, in which he 
showed that tiie so-called letter of Aristeas, containing' 
an account of the production of the Septuagint^ was the 
late forgery of a Hellenist Jew originally circulated to- 
lend authority to that version. The dissertfirion was 
generally regarded as conclusive, although Yossius pub- 
lished an angQr and scurrilous reply to it in the appendix 
to his edition of Fomponias Mela. In 1689 Hody wrota 
the “Prolegomena” to the chronicle of John Malala, 
published at Oxford in 1691. The following year he 
became chaplain to Srillingfleet, bishop of Worcester, and, 
on account of his supporting the ruling party in a contro- 
versy with Dodwell regarding the nonconforming bishops, 
he was appointed chaplain to Archbishop Tillotson, an office 
which he continued to hold under Tenison. In 1698 he 
was appointed regius professor of Greek in the university 
of Oxford, and in 1704 he was promoted to the archdeacon- 
ry of O^ord. In 1701 he published History of HnyUsk 
Oimncils and Gonvoeations, and in 1704 in four volumes Df 
BibliorvM tendis originalibns, in whi(di he induded his 
original work on the Septnagint, and published a reply to 
the attack of Vossius. He died 20th Jannaiy 1706. A 
work. He Gfroeds lUttAribus, which he left in manuscript, 
was published in 1742 by Dr Jebb, who prefixed to it a 

Latin disBertation. , . , 

HOE, originally Eeonitzhof, a town of Havana, mrcle 
of Upper Franconia, is 'beautifully situated on the Saam, 
on the north-eastern spurns of theEichtelgebirge, and at the 


u 


HOF 


iouetiou (d swetal taUTOys, 30 mUes 2^.^ JL of Baire^^ 
it b tlB seat of district, town, coratiy, md 
courts, a chamber of commerce, and a ^ “ 

is surrounded by waUi^and has °“® JJqSc 

Protestant dmrchea, a town-house of 1563 m the Gotwc 
a gymnasium with an eitensive hbiaiy, a trade and 
ymienSschool, a female school, of the h«her a 

people's school, an orphanage, a 

founded in 1262, and an infinnarjr. Its Industrie are dumy 
connected with wool and cotton, and ind^e irooUm, 
cotton, and jute spinning, jute weaving, and the niani^c- 
tnro of cotton and half-woollen fabrics. It has ^o dyfr 
works, flour-mills, saw-nulls, breweries iron-work^ anti 
manufactures for machinery, iron and tin wares, chemte^ 
and sugar. In the neigihbonrhood there are large tname 
quaniesand extensive iron mines* The population in Jo/0 

iTBS 18,122. 

Hof was boilt about lOSO, on the rite of an old lohber 
OrijnnaUv it bdon«d to the empire, but aftenrar^ it ™ held hy 
the dukes of Menm, and then by the counts of Oj^munde, nntU 
it was sold in 1378 to the counts of Ifurembeig. The doth aumn* 
fiicture introduce into it in tiie 15fh centniy, and^e manuiactore 
of vcil^ beann in the Idth centniy, greatly promotw xts ptospenty, 
but it suffered scrcrely in the JLlbcrtme and Hussite wars, os ^reU 
as in the Thto Ycan^Var; and in 1828 the greater part of it 
was destroyed by fire. In 1702 it came into the possession of 
Prussia; in 1806 it fell to France; and in 1810 it was incor- 
ponted with Bavaria. See “Widmann, CktvnU' der Stad^ Soft 
1644 ; Km^ GtachUhU uneZ Bes^rtihmo deaBezirha und der Stadl 
Hof, 1866. 

HOFER, Asdbzas (1767-1810), a Tyrolese patriot, was 
bom OctoW 2, 1767, at St Leonhard in the Fasseyr valley. 
There ^ father kept a tavern called &e Saudhof, which 
Hofer inherited, and on that account he was popularly known 
as the '‘Sandwirth.” In edition to this he carried on a 
trade in wine and horses with the north of Italy, acquiring 
a high reputation for intelligence and honesty. On the 
outbreak of the war in 1796, he commanded a company of 
riflemen against the French at Lake Qarda, and after the 
peace of Lnndville he took an active part in organizing the 
T^lese milirie. After the treaty of Fresbnrg (1805), by 
which was transferred from Austria to Bavaria, Hofer 
was chosen a member of the secret Tyrolese deputation which 
went to Yienoa to confer with the emperor on the condition 
of their coantzy ; and when, on the advice of Austria, the 
whole of in April 1809 rose in arms, Hofer was 
chosen to the command of a large division of the insurgents, 
and inflicted au overwhelming defeat on the Bavarians at 
Sterzing. Beinforoemonts sent by Napoleon defeated the 
Anstrians at Woergl and the l^lese at Fenersinger, bnt 
Hofer coining to the rescue of his country repnlsed the 
Bavarians with great loss at Innsbruck. Notwithstanding 
also that Austria after Napoleon’s victory at TTagrum agreed 
to evacuate Tyrol, Hofer resolved to maintain the straggle, 
and ou the 13th August, at Berg Isd, routed with great 
slaughter n combined French and Bavarian force, and com- 
pletely freed his country from foreign dominion. For some 
time the internal aGbirs of Tyrol were administered by 
an independent Government of which Hofer was the head, 
but the peace of Vienna the Bavarians again endea- 
voure^ assert their supremacy, and after a heroic resist- 
ance Hof^as compelled to flee for safety to the mountains. 
A pnee ^ set upon his head, and on account of the 
treache^ M one of his most trusted followers, he was 
capeured, JaWry 27, 1810, in a chalet in the Thsseyr 
vaUey. He vrta sent to Mantua for trial, and on the 20th 
February; by thXordeis of Napoleon, was executed twenty- 
four hours after liis condemnation. In 1823 his remains 
were removed from the place of sepulture at ^lantua to 
tonsbruck, where they were interred in the Francispan 
churoli, and a marble statue was erected over his 

tomb. In 1819 the patent of nohilily decreed for him bjv 


-HOF 

Austria in 1809 was conferred upon his famUy by the tiflo 
of Yon Fasseyr. ‘ 

Sea Lebm und'Thaicit des dtctnaligen Tyroler lnsurQenicn^Chdfs 
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and Inunennann. 

HOFFilANlf, August Heisiiich (1798-1874), known 
as H<>«Fmnnn Tott Fnllccslehen, Gennan poet, ph9iflogist« 
nnd historian of literature, was bom at Falletslehen, m 
Lunehntg, April 2, 1798. He wns edneated at HelwtSdt 
and Brunswick, and afterwards at the^ universities of 
Gottingen and Bonn. His original intention was to study 
theology, but ho soon devoted himself entirely to literature. 
In 1823 he was appointed librarian to the university of 
Broslan, a post whieh he held till 1838. He was made 
extraordinaiy professor of the German language and litem- 
tase at thft university iu 1830, and full professor in 1835 ; 
but he was deprived of his chair in 1812 in consequence 
of his UnpolUischt Litdtr^ which gave mncli offence to the 
ruling classes of Prussia. He then travelled for some time- 
in Germany, Switzerland, and Italy, and lived for two or 
three years in Mecklenburg, of which he became a natural- 
ized citizen. The revolntion of 1848 bronght him back 
to Prussia, where he was restored to his rights, and received 
as a pension the^'lYartegeld,” that is, tho salary attached 
to a pronibed office which is not yet vacant. He married 
in 1819, and during the next ten years lived first In 
Bingerbrflc^ afterwards in Neuwied, and then io Weimar, 
where he was one of the editors of tho Vr€imariicJit 
JahfhurL In 1860 he became librarian to tbc dnkc of 
Batibor, and lio retained this appointment till his death 
on the 20th of January 1874. Fallcrslebcn was one of 
the best impulor poets of modcru Germany. In polities 
he ardently sympathized with the progressive tendencies 
of his time, and be was among the earliest and most effeo- 
I tive of the political poets who prepared the way for the 
outbreak of 1848. As a poet, however, ho acquired distinc- 
tion chiefly by the ease, simplicity, and grace with which ho 
^ve expression to the passions and aspirations of ordinaiy 
life. Although he had not been scientifically trained in 
music, he composed melodies for many of his songs, and u 
considerable number of them are sung by all classes in 
every part of Germany. 

The best known of his poctind writings is his GrdiAlr (8th 
edition, Berlin, 1874} ; but there is great merit also in hU,i4/rmaa* 
aische XiederfSth edition, Mannheim, 1843), S^ldatenUidcrillmiz, 
1851), Soldaicnkhen (Berlin, 1852), Hheinldcn (Neuwied, 1865), 
and in hhPenfiig Kindedicdtr, Fdnfiig Heue Kindtrticdrr, and 
AUe vnd Neue Kindcrlieder. His UnpoUiiocitA Licdet, 

Zieaei' aus der Sehtceiz, and Streffikhter are not without poetic^ 
value, but they are moinly interesting in relation to the metical 
morements of the ago in which tlicy u'crc written. As a student 
of ancient Teutonic literature Fnllcrsleben ranks among the most 
peisevenng and caltivated of German scholnra, some of the chief 
residts of hu labours bring embodied in his None BclgiexF, £itnd- 
Jar G^fek/e deu/sdier i^mcAe wnd Z&cmUtr, Alidcu(^e 
Blatter, riir dt\itsdi(M LiUraivtrgtediiMe, and FindiiW. 

J^ong XUS editions of particnlar works mai* be named Jicineke 
ros, Jlmtmcnta BlHOntusia, and T^phiha. Die Deutsche Phitth 

publication a 
research, and historians of 

J«hrh. (ai cd., 18C0). In 1868-70 
“ autirtjiogniphy, Mein Zehnt 
ttnrf^nnnmni. See also Briife xmfftdrmimn 
!«?/« . '"2? Saiij^ an Ferdimwd VPa/ (Vicmin, 

MOknUAm, 18l8-«8 Ivtanm' 

I IStoj,’ Gottschull, Pmirits Sivdien (voL v., Lcijisici 


HOFF 

HOFFilANN, Ebkst TnEODOB Wilhelm (1776-1822), 
German romance writer (Cor whose name Wilhelm his 
own substitnte, in homage to Mozart^ was Amadeus), was 
bom at Konigsberg, January 24, 1776. His parents, who 
lived unhappily together, separating a year or two after 
his birth, he uus brought up in his grandmother’s house, 
under the care of a bachelor uncle. His relations seem 
to have been fairly puzzled at the waywardness, cunning, 
and precocity of the boy, w'ho neglected his school lessons 
and hated routine, but applied himself with passionate 
zest to the study of music and painting, cztempoiized 
marvellously on the harpsichord, and with his pencil cari- 
catured friend end foe alike with terrible facility. ' Incited 
by his friend Hippcl, Hoffmann on leaving school turned 
to the hereditary' profession of the law ; bnt^ as no im- 
mediate post offered itself, he gave lessons in music and 
painting, and wrote two novels, for which he could not 
find a publisher. A discreditable love episode with one 
of his pupils drove him at this time from Konigsberg, and 
ho went to act as assistant to another lawyer uncle at 
Gross-Glogau in Silesia. In 1798 he became referendary 
in the supreme court at Berlin, and in 1800 passed his final 
examination and was appointed assessor to the court of 
Posen. Here he seems to have led a dissipated lif^ and 
to have contracted the habit of excessive drinking which 
marred his whole career. He subsequently made enemies 
in Posen by sending a series of scandalous caricatures for 
distribution at a masquerade ball, and his axipointmcnt was 
on this account changed to acouncillorship at Plozk, where, 
^ving married ere this time, he spent two years in retire- 
ment^ studying in his leisure hours the theory of musics 
translating Italian poetry, and sketching plans for future 
literary work; but in 1804, again in favour at headquarters, 
he was transferred as councillor to Warsaw. There ho 
found a true friend in Hitzig, his colleague, and made the 
acquaintance of Werner, at whoso request ho set music to 
some parts of the Kre^lz an der Ostsce. He soon became 
the centre of musical society in Warsaw, helped to insti- 
tute a concert-house or ^‘Bcssource,” found leisure not 
only to paint its saloons but to compose music for its 
orchestr:^ and was actually conducting this orchestra before 
enthusiastic audiences when Warsaw was taken by the 
French in 1806. For some time ho lingered in Warsaw; 
but in the spring of 1807, haring recovered from a fever 
to find himself almost penniless, ho returned to Berlin to 
seek some means of livelihood. His only child died in 
Posen while ho ^s in Berlin ; and, though lie succeeded 
in obtaining the post of music-director to the Bamberg 
theatre, the theatre soon after became bankrupt, and 
Hoffmann was once more destitute. He now found oc- 
casional employment as a composer of operatic mnsi(^ 
and, as a lost resource, attempted authorship. The editor 
of the AUgemeine Mnsiltalisclit SSdiung enlisted his ser- 
{ vices, and in that paper appeared a series, aftorn’nids pub- 
lished, with a preface by Jean Paul Bichtcr, as Fantasie- 
sfUdv in Oallots Manier (1814; 4th ed., 1864). Ho 
composed at this time, among other things, a Miserere 
by order of the grand-duke of Wtirzbutg, and, for the pro- 
prietors of tho Bamboig theatre, music to Kotzebue’s opera 
Das Gespensi; and he also gave lessons in music and draw- 
ing, decomted saloons, and [laintcd portraits to order. Tho 
misery of his condition was enhanced- by his wife’s illness 
and his own light-hearted recklessness. Tlic money which 
he inherited at the death of his uncle did not suffice to pay 
his debts ; and ho had been reduced to selling his lost coat 
for food when his friends obtained for him tho jmst of 
music-director to another theatrical company, performing 
alternately at Dresden and Leipsic. Hoffmann was writing 
romances in a garret in Dresden, or, bedridden by gout, 
was drawing caricatures of the "verwiinschto Franzosen” 
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while Napoleon and tho allied armies were straggling 
round its walls. In 1814 appeared bis Tisim auf dw 
Selilaelit/elde von Dresden ; and in the same year, on the 
fall of Napoleon, he returned to Berlin, and was reinstated 
in the legal profession. Two years later he was appointed 
councillor in tho supreme court, and from that time en- 
joyed a good income, a dignified position, and the society 
of his best friends. He was already, in virtue of his 
FantasiestilcJxy regarded as one of the most notable romance 
writers of his day, but most of his works were yet to come. 
These followed each- other in quick succession. Die Mianre 
des Teufds appeared in 1816; NaditstiUdce in 1817; 
Sdtsamc- Leiden eines Theaietdirehtors in 1818; Die 
Serapiondirtider, a collectibn of tales, in 1819-24 ; Klein 
Zaehes, genamt Zinndber, in 1819.; Primessvn DramhUkt 
in 1821 ; Meister Floh in 1822 ; and Lebensansichten des 
Katers Mnrr in 1821-22. He also com^iosed the opera 
Undine^ the libretto of which was prepared by Fouqu4 
himsdf. It was performed with success in Berlin; but 
the music was lost in the subsequent destruction of the 
opera-house by fire. Hoffmann’s prospects in Berlin were 
ruined by tho old habit of intemperance, which had grown 
upon him during the years of his poverty. We are told 
that his legal duties were scrupulously performed, and tliat 
the remainder of his day 'was spent in literary work, but 
tha^ when this was over, h6 avoided refined society, and 
his nights became a series of Tvild potliouse revels. His 
health soon gave way; and, after intense suffering from 
S]>inal paralysis, ho died at Berlin, July 24, 1822. Der 
Feiml, his last work, remained unfinished. 

Versatility is the chief characteristic of Hoffmann's 
genius, and it is also its greatest weakness. He is admitted 
to have been an excellent jurist. His paintings were clever, 
though fantastic. He was a popular composer and a 
brilliant romance-writer. But tbu very versatility pre- 
vented his rising to eminence in any one vocation ; and, 
even as a romance-writer, in which capacity he will be 
longest remembered, he was deficient in some of the highest 
attributes. His imagination was unbounded, his wit light 
and acrid, his dialogue stirring. His descriptive passages, 
in their minute vividness, have been compared to those of 
Sir Walter Scott, and his romances abound in the supersti- 
tious and mythical, that dtemonic element which is so 
peculiarly German, and which in Hoffmann amounted 
almost to a frenzy. But, with aU. this, a perusal of his 
writings loaves a disagreeable impression on the mind, a 
feeling of dissatisfaction and unrest. They are the produc- 
tion of a misdevoloped nature, of a man full of feverish 
impulse^ oddities, and weakness, not devoid of tender- 
ness, but whoso temper 'was' unforgiving and malicious, 
whoso prevailing mood was the sarcastic^ and whose only 
religious creed wos a blind, headlong fatalism. There 
is also a strong element in his writings which Carlyle 
in his biography of Hoffmann has called *‘ playerlike,” 
a glitter which is of tinsel, a something “ false, 
brawling, and tawdry.” His writings, like his character, 
are a carious mixture of what is really beautiful and 
rare with much that is potty and sordid. Their clever- 
ness is irresistible; but the dignity of true greatness is 
not there. 

Die Klixire der Teiifels, his longest completed work, 
contains in a narrative form some of his ovm wildest and 
most revolting delusions; and the derisive Kater Mvrr, 
of which tile uiird volume is wanting, is not less character- 
istic. Somo of his smaller pieces have justly been thought 
the most pleasing and perfect of his works. Among those 
are Der goldens Popf, Das Fribnlein von Senderpt Doge vnd 
Dogaressef and Meister Martin tind seme Gesellai. Tlie 
delicacy and finish of the Inst, slight though it is, have 
stamped it ns Hoffmann’s masterpiece. 
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Next year, retarning to Jena, he received his doctors The Dutch anthorities were slow in giving him further re- 
diploma, and, after pnbUshing a thesis, was permitted to cognition ; and he was too modest a man snceessfally to 
teach. Constant study then began to tell on his health, urge bis claima It was not till after ho had received the 
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the Protestant gjmhasin of Bavaria; TFeissagting «. Erfanung 
im alien u. nctien Teatamente, 1841-44, 2d ed., 1867-60; iOer I 
Sehriflbeiceis, 1862-56, 2d cd. , 1867-60 ; Die HeUige Sehrifi 
Neuen Testaments' swsammenMngend tmfersiuAt, 1862-75; and 
Thedogisehe Ethik, 1878. He also edited, in coiijnnction 'with 
Hofling and Thomasius, the ^UsArift fir Pntestaniismts'u. 
KirAe from 1846 onwards. His most in^rtont worhs are the 
four last named. In IVeissagung it. Eif&llung he not only carries 
out the idea, orimnated by Herder, that the entire Old Testament 
as 'an oiimnic 'whole is one great connected prophecy, pointing 
towards Christ, but elaborates the thought that the How Testa- 
ment also is organically prophetic of uio last things. In tiro 
Sehriftbeteeis, on the fundamental axiom that the history of redemp- 
tion ns recorded in Scripture is the history of a development ho at 
great length sets forth the methods according to whimi dogmatic 
riieoloOT must seek for and use the Scripture proofs on whim it is 
or ought to be based. His work upon the Now Testament discusses 
the credibility of the several Jrooks, 'and seeks to ascertain the plaee 
occupied by each in the o^nic whole. The TlieolqgiscJie Elhik 
unfolds the scheme of Cliristian duty os arising out of the now 
rdations of the believer to Ood throu^ Christ. In theology as in 
ecclesiastical polity Hoffmann wns a Lutheran of a very extreme 
t 3 ’pe, althon^ the strongly marked individnolify of some of his 
opinions laid him open to repeated accusations of heterodoxy. 

HOGARTH, William (1697-1764). Apart from the 
story of his works, the life of the greatest English pictorial 
' satirist, when divested of doubtful tradition, is singularly 
devoid of iucident. It is mainly to ho found in the auto- 
biographical Memoranda published by Johu Ireland in 
1798, and tlie suceessive Anecdotes of the antiquary, John 
Nichols. Hogarth was born in London on the 10th day of 
November 1697, and baptized on the 28th in the church 
of St Bartholomew the Great His father was a school- 
master and literary hack, who had come to the metropolis 
to seek that fortune which had been denied to him in his 
native Westmoreland. His son seems to have been early 
distinguished rather by a talent for drawing and an active 
perceptive faculty than by any close attention to the learn- 
ing which he was soon shrewd enough to see had not 
made his parent.prosper. Shows of aU sorts gave mo un- 
common pleasure when an infant,” he says, "and mimiciy, 
common to all children, was remarkable in me. . . . My 
exercises when at school were more remarkable for the 
ornaments which adorned them than for the exercise itself.” 
This being the case, it is no wonder that^ by his own desire, 
he was apprenticed to a silver-plate engraver, Mr Ellis 
Gamble, at the sign of the "Golden Angel” in Cranboume 
Street or Alloy, Leicester Fields. For this master he 
engraved a shop-card which is still extant. When his 
apprenticeship began 'is not recorded; but it must have 
been concluded before the beginning of 1720, for in April 
of that year he appears to have sot up as engraver on his 
own account. His desires, however, were not limited to 
silver-plate engraving. "Engraving on copper was, at 
twenty years of age, my utmost ambitioh.” For this ho 
. lacked the needful skill as a draughtsman ; and his account 
of the means which he took to supply this want, without 
too much interfering with his pleasure, is thoroughly 
characteristic, though it can scarcely be recommended as 
an^ example. "Laying it down,” ho says, "first ds an 
amom, that he who could by any means acquire and retain 
in his memory perfect ideas of the subjects he meant to 
draw would have as clear a knowledge of the figure as a 
man who can write freely hath of the twenty-four letters of 
the alphabet and their infinite combinations (each of these 
being composed of lines), and would consequently bo an 
accurate designer, ... I therefore endeavoured to habituate 
myself to the exercise of a sort of technical memory, and 
by repeating in my own mind the parts of which objects 
were composed I could by degrees combine and put them 
down with my pencil.” This account^ it is possible, has 
something of the complacency of the old age in which it was 
written ; but there is little doubt that his marvellous power 
of seizing expression owed less to patient academical study 
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than to his unexampled eye-memory and tenacity of minor 
detail. But ho was not entirely without technical training 
as, by his own showing, he occasionally "took the life ” to 
correct his memories, and is known to have studied at Sir 
James Thornhill’s then recently opened art school 

" His first employment ” {i.e., after he set up for himself) 
"seems,” says NichoL^ "to have been the engraving of 
arms and shop billa” -After this he was employed in design- 
ing " plates for booksellers.” Of these early and mostly 
insignificant works we may pass over The Lottery, an Em- 
blematic Print on the South Sea, and some book illustra- 
tions, to pause at Masquerades and Operas, 1724, the first 
plate he published on his own account This is a devei 
little satire on contemporary follies, such as the masque- 
rades of the Swiss adventurer Heidegger, the popular 
Italiau opera singeis. Rich’s pautomimes at Lincoln’s Inn 
Fidds, and last, but by no means least, the exaggerated 
popularily of Lord Burlington’s jprofe^rg, the architect painter 
William Kent, who is here represented on the summit of 
Burlington Gate, with Raphael and Michelangelo for sup- 
porters. This worthy Hogarth had doubtless not learned 
to despise less in the school of his rival Sir James Thorn- 
hill. Indeed almost the next of Hogarth’s important 
prints was aimed at Eent alone, being that memorable 
burlesque of the unfortunate altarpiece designed by the 
latter for St Clement’s Danes, and which, in deference to 
the ridicule of the parishioners, Bishop Gibson took down 
in 1725. Hogarth’s squib, which appeared subsequently, 
eidiibits it as a very masterpiece of confusion and bad 
drawing. In 1726 he prepared twelve large engravings 
for Butler’s Mudibras. These he himself valued highly, 
and they are the best of his book illustrations. But he 
was far too individual to be the patient interpreter of 
other men’s thoughts, and it is not in this direction that 
his successes are to be sought. 

To 1727-28 belong? one of those rare occuirences which 
have survived as contributions to his biography. Ho was 
engaged by a certain Morris, a tapestry worker, to prepare 
a design for the Element of EartL Morris, however, having 
heard that he was "an engraver and no painter,” declined 
tlie work when completed, and Hogarth accordingly sued 
him for the money in the Westminster Court, where, on 
the 28th of May 1728, the case was decided in his 
(Hogarth’s) favour. It may have been the aspersion thus 
early cast on his skill os a painte^ (coupled perhaps with 
the unsatisfactory state of print-selling, owing to the uncon- 
trolled circulation of piratical copies) that induced him 
about this time to turn his attention to the prodnclaon of 
" amn.ll conversation pieces ” (i.e., ^ups in oil of full-length 
portraits from 12 to 16 inches high), many of which are 
still preserved in different collections. "This,” he says, 
" having novelty, succeeded for a few years.” Among his 
other effoito in oil between 1728 and 1732 were The Wan- 
stead Assembly, The House of Commons examining Barn- 
bridge, an infamous warden of the Fleet, and numerous 
pictures of the chief actors in Gay’s popular Begga-ds Opera. 

On the 23d of March 1729 he was married at old Padding- 
ton church to Jaue Thornhill, the only daughter of Kent’s 
ri'val above-mentioned. The matrdi was a ^ndestine one, 
although Lady Thornhill appears to have favoured it. We 
next hear of him in "lodgings at South Lambeth,” where 
he rendered some assistance to Ihe then wdl- known 
Jonathan Tyers, who opened Vauxhall in 1732 with an 
entertainment sfyled a ridotto alfresco. For these gardens 
Hogarth painted a poor picture of Hemy VIH. and Anna 
Bullen, and for them he also made some designs of the 
Four Times of the Day, which he afterwards elaborated 
a finished seriea The only engravings between 1726 and 
1732 which need be referred to are the Large Masquerade 
Ticket (1727), another satire on masquerades, and the 
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print of Burlington Gate^ 1731, ovoked by P^b's E]^e 
to Lwd Snriinffton, and defendingTiord ChmdoB, who 
is therein satirized. This print gave ^t o^ce, and 
was, it is said, suppressed. To 1732 belong that genial 
iowneyfrom London to Sheemess, of which the onpnal 
record stm survives at the British Museum in an oblong 
MS. volume, entitled An Account of wd«< ^ 

Rmarhthlc in the Five Dayi ?/ S'wf 

Fottowing Persons, Visl., ifessicHrs Tothall. ^ Eoga^ 
Thomhitt and Forrest. Begun on Saturdag Eag ZJth 
1732 and Finish’d On the Slst of the Sam Mo^ in 
ei fac similiter. — Insertion on Dulmeh Cwtoge Fotol 
The journBl, irhich is written by Fomst, the father of 
Garrick’s friend Theodoans Forrest, gives a good idw of 
what a ** frisk ”— -03 Johnson called it— was in those days, 
while the illastrations were by Hogarth and Samuel Scott 
the lan&cape painter. John Thornhill, Sir James s son, 
made the map. This version (in prose) tw subsequently 
mu into rhysne by one of HogartVs friends,^ the Bev. 
Mr Qostling of Canterbury, and after the artist’s death 
both versions were publids^. In the absence of other 
biographical detail, they are of considerable interest to the 
student of Hogarth. 

In 1733 Hogarth moved into the “Golden Head” in 
Leicester Fields, which, with occpional al^nces at 
Chiswick he continued to occupy until his death. By this 
date he most have completed the earliest of those gr^t 
series of moral paintings which first gave him his position 
ns a great and original genius. This was A Harlot’s 
Progress, the paintings for which, if we may trust the date 
in the last of (he pictures, were finished in 1731. The 
engravings^ by tbe artist himsdf, were pnbiisbed in 1734. 
We have no record of the particular train of thought 
which prompted these story-pictures ; but it may perhaps 
be fairly assumed that the necessity for creating some link 
of interest between the personages of the little “conversation 
pieces ’’above referred to led to the farther idea of connect- 
ing several groups or scenes so as to form a sequent narra- 
tive. “1 wished,” says Hogartii, “to compose pictures on 
canvas, similar to representations on the staga” “I have 
endeavopred,” he says again, “ to treat my snljeet as a 
dramatic writer; my picture is my stage, and men and 
women my players, who by means of certain actions and 
gestures are to exhibit a dumb aim” There was never a 
more eloquent dumb sbow than this of the Harlot’s Progresa 
In six scenes the miserable career of a woman of the town 
is traced ont remorselessly from its first facile beginning to 
its shameful and degraded end. Nothing of tbe detail is 
softened or abated ; the whole is acted out eortm populoj with 
the hard, uncompi^onate morality of the age the painter 
lived in, wlule the introduction here and there of one or two 
well-known characters like Colonel Charterisand Jnsfcice 
Gonson give a vivid reality to the satire. It had an im- 
mediate success. To say nothing ot tiie fact that the talent 
of the paintings completely reconciled Sir James Tliomhill 
to the son-in-law he had hitherto refased to aidfDOwle^ 
more than twelve hundred names of subscribers to the en- 
gravings ware entered in tbe artist’s book. On the appear- 
anro of plate iii. the lords of the treasury trooped to 
Leicester Fields for Sir John Gpnson’s portrait whidi it 
contained. Theophilus Cibber made tbe story into a panto- 
mime, and some one else into a b^hd opera ; and it gave 
me to numerous pamphlets and po^ It was painted on 
ten-mounts and transferred to enns atbl saucers. Lastly, 
It was freely pirated. There oomd be no surer testimonv 
to Its popularity. \ ^ 

The favourable reception given to A Harlot’s Progress 
prompted A Bake’s Progress, which speedijyjoflowed, 
aUhongh It had not a like success. It was in eight plates 
m heu of six. The story is unequal ; but there is niWihinc 
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finer than the figure of the dMpmte rake in 
Garden gaming-house, or the admirable scenes m the Fleet 
prison and Bedlam, where at last his headlong carw comes 
te its tragictcrroiuation. The plates abound witii timmvo 
suffiestion and covert humour; but it is impossible to 

attempt any detailed description of them 

A Bake’s' Progress was dated June 25, 1735, aM the 


engravings bear the words “according to Act of Pwli^ 

® A -i. /ft rtesre Cftp, 13) WlllCh 


mmt.” This was an Act (8 Geo. IL rap. 

Hosariih' had been instrumental in obtaining from the 
Ira&ature, hang stirred thereto by the shameless piracies 
of rival printsellers. Although loosely drawn, it served its 
purpose j and the painter commemorated his success by a 
long inscription on the plate entitled Crowns, Mitre^ &c., 
aftervrards used as a snbscription ticket to the Slection 
series. These subscriptiott tackets to his engravings, let us 
add, are among the bri^test and most vivadous of the 
artist’s productiona That to the Harlot’s Progress was 
entitled Boys peeing atHature, while the Bake’s Progress 
vras heralded Iw the delighful etching known as A Pleased 
Audience at a Flay, or The Laughing Audience. 

We mnst pass more briefly over the prints which followed 
the two Progresses noring first A Midnight Modem Con- 
versation, an admirable drinking scene which comes between 
them in 1734, and the bright little plate of Sonthwark 
Fair, whieh, Aon^ dated 1733, was publidied with A 
Bakds Progress in 1735. Between these and Marriage & 
la Mode, npon the pictures of which the painter must have 
been not long after at worls come the small prints of the 
Consnitarion of J^ysicians, Scholars at a Lectnre, and 
Sleeping Oongregarion, 1736 ; the Font Times of tho Day, 
1738, a series of pictnres of everyday 18rii century life, the 
earlier designs for which have been already referred to ; the 
Strolling Actresses dressing in a Bam, 1738, which Walpole 
held to be, “for wit and imagination, without any other 
end, the best of all the paint^s worb;’’ and finally the 
admirable plates of the Distrest Poet, painfully composing a 
poem on “Biches” in a garret, and Uie Enraged Mnsician 
fulminating from lus parlour window upon a discordant 
orchestra of knife-grinders, mflk-^rls, ballad-singers, and 
the rest upon the pavement outside. These an dated 
resj^etively 1736 and 1741. To this period also (i.e., the 
period preceding the prodnerion of the plates of M arri nge 
d la Mode) bdong two of those history pictures to which, 
in emnlsrion of the Hnymans and Thornhills, the artist 
was continimlly attracted. The Pool of Bethesda and the 
Qtrad Samaritan, “with figures seven feet high,” were 
painted circa 1736, and presented by &e artist to St 
BarthoiomeVs Hospital, where they remain. They were 
not masterpieces ; and it is pleasanter to think of his con- 
nexion with Captain Cotam’s recently established Foundling 
Hospital (1739), which he aided with his money, his graver, 
and his brash, and for which he pmnted that admirable 
portrait of the good old philanthropist which is still, and 
deservedly, one of its chief ornaments. 

In A Harlot's Progress Hogarth Lad not strayed much 
beyond the lower walks of society, and although, in A 
Bake’s Progress, his hero was taken from the middle n1i»i«i.a 
he ran Bcarcelybe said to have quitted those fields of observa- 
tion which ore common to every spectator. It is therefore 
inore remarkably looking to his education and antecedents, 
that bu masterpiece, Marriage & la Mode, should success- - 
fully depict, as the advertisement has iL “a variety of 
m^era occurrences in high life” Yet, as an accorete 
delmrarion of the smtoundings of upper class 18th century 
society, his iterriage i la Mode has never, we believe, bem 
setu^y assail^ He conntess's Wroom, the earl's apart- 
ment with ife lavish coronets and did maston^ the grand 
moon with ite marble pOlan and grotesque ornaments, are 
iniiv RR fnig to nature as the frowsy chamber in the " Turk’s 
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Head Bagnio,” the qnnck-doctoi^s museum in St hlartin’s 
Lane, or the mean opulence of the merchant’s house in the 
cit]r« And vrhat stoiy could bo more vividly, more per- 
spicuously, more pou'crfully told than this godless alliance 
of sacs et parchemitis — this miserable tragedy of an ill- 
assorted marriage i Tlicro is no defect of invention, no 
■superfluity of detail, no x>nrposclcss stroke. It has the 
merit of n orork by a great master of Action, with the addi- 
tional advantages which result from the pictorial fashion of 
the narrative ; and it is matter for congratulation that it is 
still to be seen by nil the world in the National Gnllciy, 
whero it can tell its own tale better than X)agcs of com- 
mentar}'. 

The engravings of ]Mnrri')gc ii la jlfode were dated April 
174A. Although the painter b}’ this time found a ready 
market for his engravings, ho docs not appear to have been 
equally successful in selling liis xiicturcs. The people 
bought his prints ; but the more opulent and not numerous 
connoissenrs who purchased pictures were wholly in the 
hands of the Importers and manufacturers of ” old masters." 
In February 1745 the original oil paintings of the two 
Progresses, the Four Times of the Day, and the Strolling 
Actresses were still unsold. On the last day of that month 
Hogarth disposed of them by an ill-devised kind of auction, 
the details of which may bo rend in Nichols’s Jnecdoics, 
for the paltry sum of £i27, 7s. No better fate attended 
Marriage A la Mode, which flro years Inter becnino tho 
[iroperty of Mr Lane of Hillingdon for 120 guineas, being 
then in Carlo Maratli frames which had cost tho arti.st 
four gninens a jiiccc. Something of this was no doubt 
duo to Hogarth’s impracticiiblo nrrangcmont.<s, but the fact 
shows conclusivcl}' how completely blind his contcmporaric.<< 
were to his merits as a painter, and how hopcIc.ssl 3 ' in 
bondage to the oll-powcrful x>ictnrc-dcalcrs. Of these 
latter the painter himself gave n grajihic picture in a letter 
addressed by him under the pseudonym of ” Britophil ’’ to 
the St Jamrds Evening Post, in 17S7. 

But, if Hogarth was not successful w’ith his dramas on 
can^'a8, ho occasionally shared with his contemporaries in 
the popularity of portrait painting. For a picture, executed 
in 174G, of Garrick ns Bichard IIT. he was'pnid i^200, 
“which was more,” says he, “than any English artist over 
received for a single portrait.’’ In the same year a sketch 
of Simon Fraser, Lord Tjovnt, afterwards .beheaded on 
Tower Hill, had nn oxccjitional succcs.s. Our limits do 
not, however, enable us to refer to his remaining works in 
detail, and we must content ourselves with a brief enumera- 
tion of the most important. These are Tho Stage Coach 
or Country Inn Yard, 1747 j the scries of twelve plates 
entitled Industry and Idlcno<;s, 1747, depicting the career 
of two London n]iprcnticcs; tho Gate of Calais, 1749, which 
had its origin in a rather unfortunate visit paid to France 
by the painter after the ])caco of Aix-la-ChapcIIo ; the 
March to Finchley, 1750 ; Beer Street, Gin Lane, and the 
Four Stagas of Cruclt)', 1751; the admirable representa- 
tions of election humours in the days of Sir Bobert Walpole, 
entitled Four Prints of nn Election, 1755-8; and the plate 
of Credulity, Superstition, and Fanaticism, a Medley, 17G2, 
adapted from an earlier nnxmblishcd design called Enthnsi- 
osm Delineated. Besides these must be chronicled three 
more essays in tho “great stylo of history xiainting,” viz., 
Paul before Felix, Moses brought to Pharaoh’s Daughter, 
and tho Altarjiieco for St Mary BedeUfT at Bristol. Tho 
Arst two wore engraved in 1751-2, tho last in 1794. A 
. subscription ticket to tho earlier pictures, entitled Paul 
before Felix Burlesqued, had a popularity far greater than 
that of the prints themselves. 

In 1745 Hogarth painted that admirable portrait of 
himself w’ith his pug-dog Trump, which is now in tho 
National Gallery. In a corner of this he had drawn on a 
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palette o serpentine lipe with the words “The Line of 
Beauty and Grace.’’ Much inquiry ensued as to “tho 
meaning of this hieroglyphic ; ” and in an unpropitious 
hour the painter resolved to explain his meaning in writing. 
Tho result was the well-known Anedgsis of Beauty, 1763, a 
treatise “to Ax the Anctuating ideas of Taste,’’ otherwise a 
desultory essay ha^-ing for pretext tho precept attributed to 
Michelangelo that a Agure should be always “Ityramidall, 
Serpent-liko, and multiplied by one two and three.’’ The 
fate of the book was what might have been expected. By 
tho painter's adherents it was praised as a Anal deliverance 
upon msthetics; by his enemies and professional rivals, 
its obscurities, and the minor errprs which, notwithsta n ding 
tho benevolent eflbrts of litcmiy friends, the work had not 
escaped, were made the subject of endless ridicnle and cari- 
cature. It added little to its author’s fame, and it is perhaps 
to bo regretted that ho ever undertook it Moreover, there 
were further humiliations in store for him. In 1759 the 
success of a little picture called The Lady’s Last Stake, 
painted for Lord Charlemont, procured him a commission 
from Sir Bichnrd Grost'ciior to paint anotlier picture “ upon 
the some terms.” Unhapxnly on this occasion he deserted 
his own Acid of genre and social satire, to select the story 
from Boccaccio (or rather Dryden) of Sigismonda weeping 
over tho heart of her murdered lover Guiscardo, being 
the subject of a picture by Furini in Sir Luke Schaub's 
collection which had recently been sold for ^400. The 
picture, over which he spent much time and patience, was 
not regarded as a succc-cs ; and Sir Bichard rather meanly 
shufllcd out of his bargain upon the plea that “ the con- 
stantly hnnng it before one’s eyes would be too often 
occasioning melancholy thonghts to arise in one’s mind." 
Sigismonda, therefore, much to the artist’s .mortiAcation, 
and the delight of tho maliciou.s, remained upon his hands. 
As, by her husband’s desire, his widow valued it at £500, 
it found no ^mrehoser until after her death, when the 
Boydclls bought it for 56 guineas. It was exhibited, with 
others of Hogarth’s pictures, at the Spring Gardens exhibi- 
tion of 17G1, for tho catalogue of which Hogarth engraved 
n Head-piece and a Tnil-inecc which are still the delight of 
collectors ; and Anally, by tho bequest of the late j\Ir J. H. 
Anderdon, it jinssod in 1879 to tho Notional Gallery', wher^ 
in sjnto of theatrical treatment and a repulsive theme, it 
still commands admiration for its colour, drawing, and 
expression. 

In 1761 he was sixty-Avo years of age, and ho had but 
three years more to liva These three years were embittered 
by that unhappy quarrel with Wilkes and Churchill, over 
which most of his biographers are contented to pass rapidly, 
Having sucoceded John Thornhill in 1757 as seijeant 
painter (to which post he was reappointed at the accession 
of Georgo ITT.), an evil genius prompted him in 1762 to do 
some “timed” thing in tho ministerial interest, and he 
accordingly published tho indifleront satire of The Time^ 
Xilato i. Tliis at once brought him into collision with his 
quondam friends, John Wilkes and Churchill the poet ; 
and tho immediate result ^vns a violent attack upon him, 
both ns-a man and an artist in thooi>position Earth Briton, 
Na 1 7. The alleged decay of his powers, the miscarriage 
of Sigismonda, the cobbled composition of the Analysis, 
were all discussed with scurrilous malignity by those who 
had known his domestic life and learned 1ns weaknesses. 
The old artist was deeply wounded, and his health was 
failing. Early in the next year, however, ho replied by 
that squinting portrait of Wilkes which will for ever carry 
his features to posterity. Cliurchill retaliated in July by 
n savage Epistle to William Hogarth, to which the artist 
rajoined by a print of Churchill os a bear, in torn bands and 
ruflies, not the most successful of his works. * The 
pleasure, and pecuniary advantage,” writes Hogarth,- 
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« wUch I derived from these two engtavinra " (of Wilkes 
and Churchill), “together with ocemiounUy nding m 
horseback, restored me to as much l^th as canhe 
at mv time of life.” He produced hut one more print, that 
S fS or The Bathos. Harch 1764, a^strauge^ble of 
“fe«r ends,” intended as a tail-piece to his collected prints, 
end^on the 26th October of the same year he died of an 
aneurism at his house in Leicater Square. His wif^ to 
whom he left his plates ns a chief sonrc^f 
Tived him nnttt 1789. He was fanned m Chism* chnrch- 
vatd, where a tomb was erected to him by his faends m 
1771, with a well-known epitaph by Gnmcfc. "O* “J ®“> 
on the road to Chiswick Gardens, is the now tumbledown 
house in which, for many years of his lif^ he spent the 

sammer seasons ^ 

From such records of him as survive, Hogartii uppers 
to have beeu much what from his portrait one m^ht 
suppose him to have been— a blue^yed, honest, combative, 
httle man, thorougblj- national in his pr^ndi^s and anti- 
pathies, fond of flatteiT, sensitive like most satirist^ a good 
friend, an intractable enemy; ambitious, as he somenhere 
says, in all things to be singukr, and not always accurately 
esHmatingdie extent of his powers. With thoart connois- 
seurship of lus day he was wholly at war, because, as he 
believed, it favoured foreign mediocrity at the eq>ense of 
native talent ; and in the heat of argnment he would pro- 
bably, as he admits, often come '*to otter blasphemous 
expressions against the divinity even of Raphad Urbino^ 
Correggio, and Michdangelo.” Bnt it was rather against 
the tMrd-xate copies of dird-rate artists — the **slup-loads 
of manufactured Dead Christs; Holy Families; and 
^Eadonoas ** — ^that his indignatioa was directed ; and in 
speaking of his attitude with regard to the great masters of 
art, it is wdl to remember his words toMisPiozri: — 
connoisseurs and I are at war you know; and because I 
hate them^ they think I hate FiVian — and let them ! ’’ 

Bnt no dor^t it was in a measure owing to this hostile 
attitude of his towards the all-powerful picture-brokers that 
his contemporaries failed to adequately recognize his merits 
as a painter, and persisted in regarding him as an ingenious 
humorist alone. Time has reversed that unjust sentence; 
He is now held to have been an excelleat painter, pure and 
harmonious in his colouring, wonderfully dexterous and 
direct in his handling, and in lus composition leaving 
little or nothing to be desired. As an engraver his work is 
more conspiraons for its vigour, spirit, and intelli^ilify 
than for fii^h and beauty of line. He desired that it 
should tell its own tale plainly, and bear the distinct im- 
press of his individuality, and in thm he thoroughly suc- 
ceeded. As a draughtsman his skill has sometimes been 
debated, and his work at times undoubtedly bears marks 
of and even carelessness. If, however, he is judged 
by his best instead of his worst, his work will not be found 
to beating in this respect But it is not after all as a 
draughtsman, an engraver, or a painter that he claims his 
pre-eminence among English artists— it is as n wit, a humor- 
1 st, a satirist upon canvas. Regarded in this light he has 
never been equalle^ whether for his vigour of realism and 
N^ramatic power, his fancy and invention in the decoration 
oPto story, or his merdless anatomy and exposure of folly 
md^i^edne^ If we regard him — as he loved to regard 
author” rather than "artist,” his place is 
literatuK^— with the Thackeravu 
and Fieldxhg^ the Cravantes and Holiferes. 

nmnetous of late 
Sah cwnbibuted some pzrturesqae pages 
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HOGG, James (1770-183o), a Scottish poet, best 
known by his title of tho "Ettrick Shepherd,” was bom 
on the banks of the Ettrick in Selkirkshire in 1770. 
His ancestors had been shepherds for centuries. He 
receive hardly any school training, and seems to have 
had difficulty in getting books to read. After spendmg 
his early years under different masters, first as cow-herd 
and afterwards os shepherd, he was engaged in the latter 
capadly by Mr Laidlaw, tenant of Blockhouse, in the 
parish of Yarrow, from 1790 till 1799. He was treated 
with great kindness, and had access to a large collection of 
books, whidi he soon exhausted, and then subscribed to a 
circulating library in Peebles. TVhile attending to his 
flock, hd spent a great deal of time in reading. His first 
printed piece was *‘The Mistakes of a Xight,'*' which 
appeared in the Scots jlfcr^Arine for October 1794, and was 
succeeded by Scots Pastorals in 1801. A year or two after 
this publication Ho^ became acquainted with Sir 'Walter 
Scott — a connesdon which had a powerful influence for good 
on the peasant poet. He again appeared before the public 
in 1807 as the author of the J/bim/ain Bard^ to which 
Scott wrote an introductory notice. By this work, and by 
a Treatise on the Diseases of Sheep^ Hogg realized about 
£300. With this money he unfoitunatdy embarked in 
farming in Dumfriesshire, .and in three years was utterly 
rained, and had to abandon all his effects to his creditors. 
He retnmed to Ettrick, and there found only cold and 
estranged looks. He could not even obtain employment 
as a shepherd ; so he set off in Febmaty 1810 to push his 
fortune in Edinburgh as a literary adventurer. In tho 
same year lie pubUshed a coUeclion of songs, which, being 
dedicated to the countess of Dalkeith, and recommended 
to her notice by Scott, was rewarded with a present of 
100 guineas. He then commenced a weekly periodical, 
T^e Sppt which he continued from September 1810 
till August 1811. The appearance of tho Queens Wah 
in 1813 established Ho^s reputation os a poet; it was 
followed by 2fador of (he jifoor, The Pilgrims of the 
Sun^ and The Poetic ilirror. The duchess of Buccleuch, 
on her death-bed in 1814, had asked the duke to do 
something for the Ettrick bard ; and the duke gave him 
a^ lease for life of the farm of Altrive in Yarrow, con- 
sisting of about 70 acres of moorland, on which the poet 
built a house and spent the last years of his life. He 
took possession of it in 1817; but his literary exertions 
were never relaxed. Before 1820 he had written The 
^reirniV of Bodsheek^oxA two volumes of ITinfcr Evening 
Tates^ besides collating, editing, and writing part of two 
volumes of Jdcohite Belies, and contributing largely to 
BlaeXncood's 2fagaxine, In 1820 he married ^Itss Margaret 
Phillips, a lady of a good Annandale family, nud found 
himself possessed of about £1000, n good house, and a 
w^-stocked farm. Hogg’s connexion ivith BlachcooTs 
Jlagazine kept him continnally before the publia The 
wit and mischief of some of his literary friends made free 
with his name, and represented him in Indicrous and 
grotesque aspects; but the effect of the whole was favour, 
able to his popularity. He visited London in 1831, and 
^ feasted by the nobUity, literati, and public men of 
the ^metropoIi& On his return a public dtnuer was given 
to him in Peebles,— Professor Wilson in the chair,— and he 
acknowledged that he had at last "found fame.” His 
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faealth, however, was seriously impaired. With his pen in 
his hand to the last, Hogg in 1834 published a volume of 
Lay SenmnSi and in 1835 two volumes of Montrose Tales. 
His illness ultimately assumed the form of dropsy, aud 
after a short confinement he died November 21, 1835, 
having nearly completed his sisty-fifth year. He was 
buried in the churchyard of his native parish Ettrich. His 
fame had seemed to fill the whole district, and was brightest 
at its dose ; his presence was associated with all the Border 
sports and festivities ; and as a man James Ho^ was ever 
frank, joyous, and charitable. 

His Shepherd’s Calendar is the best of Hog^s prose 
works ; but it is mainly os a great peasant poet that ho 
lives in literatnre. Nothing can be mure exquisite than 
some of his lyrics and minor poems — ^his “Skylark,” 
“ When the Kye comes Hamc,” his verses on the “ Comet ” 
and Evening Star,” and his “ Address to Lady Ann Scott.” 
The Queen’s ihihe unites his characteristic excellences — ^liis 
command of the old romantic ballad style, his graceful 
fairy mythology, and his aerial fiights of imagination. The 
story of Eilmeny stands at the head of all our fairy tales, 
and is inimitable for its scenes of visionary splendour, purity, 
and bliss, linked to the fairest objeets of earthly interest and 
afiection. In such compositions Hogg seems completely 
transformed ; he is absorbed in the ideal and supernatural, 
and might have claimed over all his contempomries the 
Delphic laurel for direct and immediate inspimtion. 

See a memoir 1w Profc&cor Wilson, prefixed to an edition of Ho;!g’s 
works published ^ Clackie & Co. in 1850; Wilson's 
siana: ; Gilfillan’s First Gallery of Literary Portraits ; Cunninglmm's 
Bioy. and Grit. hist, of Lit. ; and the general index to iitawicood’s 
Ifayazine. A collected edition of Ho^’s Tales appeared in 1838 in 
■C Tols., and a second in 1851 ; his collected Poems were published 
in 1850 and in 1852. For an admirable account of the social enter- 
tainments Ilogq nsed to givo in Edinbuigli, see Memoir of Jtdbert 
•Chamhers, by l)r William Cliambcrs, pp. 208-270. 

HOHENELBE (Bohemian, VrMaht), the chief town of 
a government district in Bohemia, is beautifully situated 
on both banks of the Elbe, crossed there by five bridges, 
an the southern spurs of the Biescngcbiige, and on the 
north-west Austrian railway, 1 6 miles north-east of Oitschin: 
The houses with lofty gables aud arcades supported by 
wooden columns have a picturesque appearance; and 
among the principal buildings arc the decanal clmnh, the 
>080116 sutTOunded by a fine park, the Augustine monastery, 
the citizen school, and the trade school. Linen and cotton 
are the staple manufactures, and there are also bleach- 
works, dye-works, and a paper-mill. A splendid view is 
obtained from the Heidelberg, which rises to the height of 
3120 feet immediately behind the town. The population 
in 1869 was 5316. 

HOHEISLOHE^ a German princely family, who took 
their name from the territory of Hohenlohe in Franconia, 
which, originally a countshipand afterwards a principality, 
lost its Independence in 1806, and is now' included partly 
in Wfirtemberg and partly in Bavaria. They are first men- 
tioned as possessing in the 12 th century the castle of 
'Holloch near UiFenheim. At an early period they extended 
their influence into several of the Franconian valleys, includ- 
ing those of the Eocher, the Jagst, the Tauber, and the 
GotlacL The first count of the name was Gottfried, who 
was on terms of intimacy with the emperor Henry VI., 
■and whose sons founded the lines of Hohenlohe-Bmneck 
and Hohenlohe-HoUoch. The former became extinct in 
the fourth generation, and the latter in 1340 divided 
into the lines of Hohenlohe-Hohenlohe and Hohenlohe- 
Spcckfeld. Of these the former became extinct in 1412, 
after the most of the possessions had been alienated through 
-the marriage of the female heir; and the latter in 1551 
■divided into the present lines 6f Hohenlohe-Neuenstein and 
Hohenlobe-WaMenburg, which were elevated, the former in 
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1764 and the latter in 1744, to principalities of the em- 
pire. Hoheulohe-N euenstein, which adopted Protestantism, 
became divided into the lines Hohenlohe-Neuenstein- 
Oehringen and Hohenlobe-Neuenstein-Langenburg, the 
former of- which separated iqto the branches of Hohenlohe- 
Weickersheim and Hobenlohe-Oehringen, the one becoming 
extinct^ in 1756 and the other in 1805, after which their 
possessions were inherited by the Hohenlohe-Neuenstein- 
Langenbnrg line, which latter became divided into three 
branches — ^the Hohenlohe-Langenbnrg, the Hohenlohe- 
Langenburg-Oehtingen, and the Hohenlohe-LangenWg- 
Eir^betg, the last becoming extinct in 1861. The line 
of Hohenlohe-Waldenburg, which remained Catholic, and 
in which was established in 1754 the order of the Phoenir^ 
divided itself into tw’o branches, the Hohenlohe-Waldenburg- 
Bartenstein and the Hohenlohe-Waldenbnig-Scbillingsfurst, 
the former subdividing into the branches of Hohenlohe- 
Bartenstein and Hohenlohe-Jagstberg: Of the Hohenlohe 
family the following members are noted as having attained 
individnal eminence. 

L FniEDBiCH Limwio (17 46-1818), prince of Hohenlohe- 
Ingclfingen, a Prussian general, was bom Slst January 
1746. Entering the Prussian service at an early age he 
became colonel in 1788, and in the campaigns of 1792 and 
1793, where he was commander of a division, he distin- 
guished himself in several engagements. In 1794 he gained 
a brilliant victory at Eniserriautera, and in 1796 he was 
promoted lieutenant-general and appointed to the command 
of the army of the Ems. In the same year he succeeded 
to the principality of his father. Having been appointed 
general of infantry in 1800, he in 1805 commanded a 
Prussian corps between the Soale and the Thuringian Forest. 
He was severely defeated at Jena in 1806, and after the 
duke of Brunsw'ick wras mortally wonnded at Auerstadl^ he 
succeeded to the chief command, and led to the Oder the frag- 
ments of the Prussian army which capitnlated at Prenziau 
on the 28th October. On account of the blame to whi(di this 
disaster exposed him, he had to retire from the army. He 
died at Slawentzit 2 ^ Silesia, 15th February 1818. 

n. Ludwig Alotsius (1765-1829), prince of Hohenlohe- 
Waldenbnig-Bartenstein, marshal and peer of France, was 
bom 18th August 1765. In 1784 he entered the service 
of the palatinate, which he quitted in 1792 in order to 
take the command of a regiment raised by his father for 
the service of tire emigrant princes of France. He greatly 
^stinguished himself under Prince Conddin the campaigns 
of 1792-1793, especially at the storming of the lines of 
Weissenbutg. Subsequently he entered the service of 
HoUand, and, when almost surrounded by the army of 
General Pichegru, conducted a masterly retreat from the 
island of Bommnd^ From 1794 to 1799 he served as 
colonel in the Austrian campaigns; in 1799 he was named 
major-general by the archduke Charles; and after obtaining 
therankoflieutenant-genetalhewasappointedi^theempeTOT 
of Austria governor of the two Galicias. Napoleon offered 
to restore to him his principality on condition that he 
adhered to the confederation of the Bhine, but as he refused, 
it was united to Wfirtemberg. After Napoleon's fall in 
1814 he entered the French service, and in 1815 he held 
the command of a regiment raised by himself, with which 
he took part in the Spanish campaign of 1823. In 1827 
he was created marshal and peer of France. He died at 
Lundville, May 30, 1829. ‘ 

T TT- Alexaotbh Leopold Fbaxz Emmerich (1794- 
1849), prince of Hohenlohe-'Waldenbnrg-Schillin^fiirs^ 
priest and reputed mirade-worker, was bom at Eupferzell 
near Waldenburg, 17th August 1794. By his mother, the 
daughter of an Hungarian nobleman, he was from infancy 
destined for the church; and she entrusted the care of his 
early education to the ex-Jesuit Bid. In 1804 he entered . 
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Ftede^k VL the electorate of Brandwbutg from toe 
Sot Sitomund; and in 1701 Us hea^the ele^r 
Ft^rick IIL, became the first king of Prnraim The 
infiuence'of the Swabian line was gf^tly weakened by parU- 


acquired such fame as aperfoimer rf mmcntous^iraj «« beginning of the 16th centniy it rose to 
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wi&^is operations, ho went in 1881 to Yienna and then rf. «tTt!p1i Imd came into his family 

to HuDffliiT. where he became canon at Grosswardein, and Bhasans, m 
in ISdOitular Inshop of Sardica. He ^ed ViSsbn i^r j 
VieniAj) I7fli November 1849. He was the author of a 
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the Orisons, which had come into his^ fami^ 
His grandson, Charles L, received in 
1539 from the emperor Chorlcs V. ihe connta hip s of 
Sigmaringen and Yohringen. 


Eitel Frederick HL and 
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Batisbon m 1651. . Trxiin'nmm xxrith the title HohenzoUem* 


dcrairverstteie^ 

Miehei mdd^n Prii^H 
wonfen sind^ Iicipsic, 1822. 

HOHENMAUTH, the chief town of a government dis- 


princ^renk V emperor Ferdinand IL in 1623, and 
John of Hohenaollem-Sigmatingen received the e^e 
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the states Aould be inberitea hy the Brandenbatg line. 
In toBsequence of the political trouUca of 1S48| Pnnee 
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and BEgD mills. It dependa for its prosperity on the 

ogricoltare of the nei^bourhood. The population in 18di^ 
uras C018. 

HOHENSTEIN, a town of Sasouy, mrcle of Zuichau, 
stands on the slopes of the Brsgebirg^ and on the jSaxon 
States Bailway, 13 miles N.R of Zwickau. Since 1875 
Erostthal has been included within its limits. Edhenstein 
proper possesses a beautiful parish chundi, a toTra*house re 
stored in 1878, and a monument to those who fell in the 
Prossian war of 1870-71 ; and Emsttbol has also a fine 
parish church. The priudpal industry is the spinniug and 
weaving of cotton, the manufacture ot waxcloth, stoemngs, 
and woollen and silk fabrics, cotton printing, and dyeing. 
Many of the inhabitants are also employed in the neigL 
bouriog anenic mines. Not far from Hohenstrin thmo is 
o mineral spring, oonuected with which there are various 
kinds of raths. Hbbenstein is the birthplace of the 
physicist U. H. von Schubert, and of Schi5ter, one of the 
inventors of the pianoforte, building of Ernstthal was 

occasioned in 1880 by the presence of the plague at 
Hohenstein, and it received its name from Connt Christian 
Ernst of Si^o&barg, who was the prindpal iostigatoT of its 
erection. The population of Hohenstein in 1876, jno1iid}ng 
Emstthal with a population of 4118, was 9844. 

HOHENZOLLEBN, an old German princely house, 
from which the present dynasty of Plmssia is descended, 
takes its name from the old castle of Zollem, or Bohan- 
xollern, on the mountain of Zollem, about 14 miles south 


Anton of Hohenxollero-Sigmaringen resigned Iheir prind- 
palirie^ which consequenfly fell to the crown of Prussia, 
by whom they were taken possessioin of, Hardi IS, 1850« 
Sy royal decree of 20th May of the imme year the title of 
highness was conferred on the two priBcee, with the prero- 
gatives of younger sons of the royal house. The proposal 
to raise Prince Leopold of Eohmisollern-Sigmaringeu to 
the throne of Spain in 1870 was the immediate occasion 
of the war between France and Germany. In 1853 the 
lands of Eohensollem were formed into an administrative 
dirision of Fmsria. It is composed of a loi^ narrow strip 
of laud bounded on the N.E. and W. by WOrtemberg and 
on the W. and S. by Baden, with an area of 440 square 
miles, and a population in 1875 of GC,6I4. 

See BtPlfiied, HohanztilUrtisehc JPiurs^npen, Beriin, 1S4T: 
SUllfried and HSreker, JUIminmenfa Zofkram, 1853-86; Biedel, 
Ahnhansa dea preussfwkea Kunig^auaett 1854; Biedd, Cfc- 
w^ehie d^preussisSen JSHnigshausea tis 1440, 1861 ; Jlfackrieiiai 
fgi^ dis Sfammburg Bckensolfem, 1888; Carlyle's jj^Mcrfck ihe 
ChftoL * 

HOLBACH, Paul Enumicsr Pxxxsrcm; lUnoir xf 
(1733^^1789), pltSloaoyAe of the Farisian school of the IStb 
century, was imrn at Heidelsheim in the palatinate in 1723. 
Of his family little is known ; according to J, 3. Bousseau, 
Ids &ther was a rich parvenu, who brought his son at an 


®®®^*?|®*** There is a vague traction connecting early age to Paris, where the latter spent most of his life, 
the nonse the ColonnafamOy of Borne, or the OcJiiIto Jlfn^ of Holbaeh’s fame is due to his intimate connexion 


family cl Lwbardy, and a mote d^nite one which men- 
tions a Swabian count, TfaassSo of Burdiardiuger, as having 


with the brilliant coterie of bold Uiinkersand polished wits 
whose creed, the new philosophy, is concentrated in the 


onH tne c|we of ZoUem about the beginning of the 9th famous SneydopSdit* Possessed of easy means and being of 
tmaU of ZoUem of whom than is hospitable disposition, he kept open house for such men os 
£S? apparently Hdvetins, D'Alembert, Diderot, CJoudaiac, Turgot, Buffon, 

fell w one of ae party fends during Grimm, Ham^ Ganicfc, Wilkes, Sterne, and for a time 
Ttt nf Count Fred^ck Boussean, whi^ while enjoying the intellectnal pleasure of 

couneiUnr. .5*1® trusted tWr host’s conveteatioD, were not insensible to the materiel 

councillom of the emperore Frederidc I end Heaiy VI. channs of bis escdlent cauine and costly wines. 
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Althongh an atheist^ or at least a materialist of the most 
material school, Holbach seems to have been endowed with 
a more than average share of virtue, and, whether by his 
courtesy, gentleness or benevolencs inspired a warm affec- 
tion in all he met. Even his failings, of which Ms simple 
credulity was perhaps the most prominent,- were amiable. 
He was one of the best informed men of his day, and his 
excellent memory placed at his immediate disposal all the 
learning he had amassed. Ho visited England on one 
occasion, but the solemn stiffness of the Britisb, even while 
amusing themselves, and tiie peculiar relations of society, 
disgusted as much as they surprised him. Eor the 
Eiicj/elopedie Holbach compiled and translated a large 
number of artides on chemistry and mineralogy, chiefly 
from German sources. He attracted more attention, how- 
ever, in the department of philosophy. In 1767 Christian- 
isme appeared,, in which he attacked Cluistiaaity 

and religion as the source of all human evils. Begarding 
religion as' a blind superstitious bondage, maintained on 
men’s minds by the self-interest of the priests, he tried to 
prove it not oMy unnecessary but absolutely prqiudicial to 
human moralify. This was followed up in 1770 by a stiU 
more open attack in his most famous book, he Syst^e dt 
la jraturCf in which it is probable ho was assisted by 
Diderot. Denying the existence of a deity, and refusing 
to adnut as evidence all a priori arguments^ Holbach saw 
in the universe nothing save matter in spontaneous move- 
ment 'What men call their souls become extinct when 
the body dies. Happiness is the end of mankind. " It 
would be useless and almost unjust to insist upon a man’s 
being virtuous if he cannot be so without being unhappy. 
So long os vice renders him happy, ho should love vice.” 
Hot less direct and trenchant are his attacks on political 
government) which, interpreted by the light of after events, 
sound like the first distant muttcrings of the tempest that 
shortly after his death broke over the capital of France. 
The Systime de la Ifature struck horror into the minds of 
even the most ** enlightened” of the Parisian philosophers. 
Charmed by the novelty of their own opinions, and dazzled 
ly the jittering wit and argument w'ith which they had 
supported them, they had never realized into what extremi- 
ties they had hurried till .this lurid torch revealed the 
hideous abyss from which they were so little removed. 
Voltaire hastily seized his pen to refute the philosophy of 
the Systime^ in the article ‘*Dicu” in Ms JDictionnaire 
Fhilosophiqve, while Frederick the Great also drew up an 
answer to it. Though vigorous in thought and in some 
passages clear and eloquent, the style of the book is diffuse 
and dedamatory, and asserts rather than proves its state- 
ments. Its principles are summed up in a more popular 
form in Eon Sens, oa IdSes naiurdles opposes awe tdSes 
surnaturelles, published at Amsterdam in 1772. In the 
Systhne Social (1773), the Politigue Naturelle (1773-74), 
and the Morale Universelle (1776), Holbach attempts to 
. rear a system of morality in place of the one ho had so 
fiercely attacked, but these later writings bad not a tithe 
of the popularity and influence of his earlier and more 
pernicious work. He published bis books either anony- 
mously or under a burrowed name, and was forced to have 
them printed out of Franee. He died in 1789. On the 
death of his first wife he obtained a papal dispensation to 
marry her sister, who survived him till 1814. 

Holbach is also the author of the following and other works: — 
&prU da Clergi, 17G7; De Flmposture saeerdolalc, 17G7 ; PrStres 
JXma^is, 17G8 ; Examen CrUiyue de la vie el des ouvrayes de St 
Paul, 1770 : Disioire Crilique de Jisua Christ, 1770 ; and Elho- 
eralie, 1776. For further particulara as to his life and doctrines 
see Grimm’s Gonmumdanee I/iUeraire, &c., 1813; Fonsseau’s Oon- 
fessiottsi iforeUet’s JIftfmoires, 1821 ; Sfadame do Gcnlis, Zes Diners 
dn Barm llolhaeh , hlndame d'Fpinay’s Mimoires ; Avczac-LnTignc, 
Diderot et la SodiU da Baron ffllolbaeh, 1875; and hlorley’s 
Diderot, 1878. 
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HOLEEIH, Haub, the elder, bdonged to a celebrated 
family of painters in practice at Augsburg and Basel from 
the close of the 15 th to the middle of the 16 th century. 
Though closely connected with Venice by her commetciai 
relations, and geographically nearer to Italy rimn to 
Flandet^ Augsburg at the time of Maximilian cultivated 
art after the fashion of the Flemings, and fdt the influence 
of the schools of Bruges and Bru^ls, which had branches 
at Cologne and in many cities about the headwaters of the 
Bhine. It was not ^1 after the opening of the 16th 
century, afad between that and the era of the Reformation, 
that Italian example mitigated to some extent the asperity 
of South German painting But tMs is not the place 
to g^ve even an outline of this devdopment. It must be 
sufficient to note that Flemish and German art was first 
tempered with Italian elements at Augsburg by Hans 
Holbein the elder. Bbrts first appears at Augsburg as 
partner to his brother Sigmund, who survived him and 
died in 1 540 at Berne. Sigmund is described as a painter, 
but Ms works have not come down to trs. Hans had the 
l^d of the partnersMp at Augsburg, and signed all the 
pictures wMch it produced. In common with Herlen, 
Schongauer, and other masters of South Germany, he first 
cultivated a style akin to that of Memling and other 
followers of the schools of Brussels and Bruges, but he 
probably modified the systems of those schools % studying 
the works of the masters of Cologne. As these early im- 
pressions, waned, they were replaced by others less favour- 
able to the expansion of the master’s fame; and as Ms 
custom increased between 1499 and 1606, we find him 
relying less upon the teacliing of the schools than upon a 
mere observation and reproduction of the guaintnesses of 
local passion plays. Most of his early works indeed are 
taken from the Passion, and in these he obviously marshalled 
Ms figures with the shallow stage effect of the plays, copy- 
ing their artificial qrstem of grouping, careless to some 
extent of proportion in the human shape, heedless of any 
but the coarser forms of ezpression, and technically satisfied 
with the simplest methods of execution. If in any branch 
of his art he can be said to have had a conscience at this 
period, we should say tliat he showed it in his portrait 
drawings.* It is seldom that we find a painted likeness 
worthy of the name. The drawings of which numbers are 
still preserved in the galleries of Basel, Berlin, and Copen- 
hagen show extraordinary quickness and delicacy of hand, 
and a wonderful facility for seizing diaracter; and this 
happily is one of the features wMch Holbein bequeathed 
to Ms son. It is between 1512 and 1522 that Holbein 
tempered the German qualify of his style with some North 
Italian elements. A purer taste and more pleasing realism 
mark Ms worlq wMdi in drapery, dress, and tone is as 
much more agreeable to the eye as in respect of modelling 
and finish it is smoother and more carefully rounded. 
Costume, architecture, ornament, and colour are applied 
with some knowledge of the higher canons of art. Here 
too advantage accrued to Hans the younger, whose inde- 
pendent career about this time began. . 

The date of the elder Holbein’s birth is unknown. But 
his name appears in the books of the tax-gatherers of 
Augsburg in 1494, superseding tiiat of Midiael Holbein, 
who is sdpposed to have been his father. Previous to that 
date, and as early as 1493, he was a painter of name, and he 
executed in that year, it is said, for the abbey at "Weingarten, 
the wings of an altarpiece representing Joachim’s Offering, 
the Nativity of the Virgin, Mary’s Presentation in the 
Temple, and the Presentation of Christ, which now hang 
-in separate panels in the cathedral of Angsburg these 
pieces and others of the same period, for instance in two 
Madonnas in the Jloritz chapel and caStle of Nuremberg; 
we mark the clear impress of the schools of Van der Weyden 
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j&tnres, such as the Baasion serira *“ aiwara^seOT^ diBlcnlt indeed to oscrilHS sucfi excellent 


pmnta to him with his finger, and hints that though but a 
child he is clearly a prodigy. 

1516 Hans Holbein theeldcrappears as a defanlter 
in the registers of the tax-gatherers at Augsburg ; but he 
wiliio^y accepts commissions abroad At issenheim in 
Alsace, where Grfinewald was employed in 1516, old 


151D Holbein reappeared at Bi'cl, where he inatnculatcd. 
and, there i< every reason to think, niarricd. WTrclhcr, 
previous to thw time, he took advantage of his vicinity to 
the Italian border to cro.'S tbe Alje i*- uncertain. Vnn 
Slander says that he never was in Italy ; yet the large wall- 
paintings which he executed after 1519 at Ba'^el, and the 


WnthMn also finds patrons, and contracts to complete an senes of h»b bketeho? and pwtun.^ which is ftill extant, 
altarmece. Bat mirfortunB or a bailiff pursues him, and might lead to the belief that ^ an Manner vw misinformed, 
he laves T«oni.Mm pVfidnning his work and tools. Thespirit of Holbein’s compositions for the Babcltown-hall, 
AffoHin g to Sandiar^ he wanders to Basel and takes the the scenery and architecture of hl< numerou.* drawings, and 
freedom 5 its iruild. Bis brother Sigmund and others nro the cast of form in some of his imaginative porlnut-s make 


found suing him for debt before the courts of Augsbntg* 
Tniere be lived vrben be exeented the nltorpiece, of which 
two wings with the date of 1522 are in the gallety of 
Carlsmh^ is uncertain ; where be died two years later is 
nnbaown. He slinks from ken at the dose of a long life, 
and disappears at last heeded hy none but bis own son, I 
who chims his brashes and paints from tbe monks of 
Issenheim without much chance of obtaining them. His 
name is struck off the books of the Ang^burg gnild in 1524. 

The elder Holbein Tras s probfie nnist, who kft tnanypietnns 
bdbind him. Esther than the EasOIca d St Pan!, alrta^ijr men* 
turned, is the BuHica of St Maty Mag^re, and a Passion in 
eleven pieces, in the Angsbnrg eallery,nboth executed In 1400. 
Another PobSunL vdlth the root of J^«e and a tree of the Dominicans 
isf that presaved in the Staedd, Soalhof, and dinrch of St Lconani 
at Fnmkfort It was exeented in 1501. The Pfo^slon of l^nau« 
eschin^n was finished after 150^ in which year was completed 


it more likely that he fhimhl have felt the direct infiucnce 
of North Italian painting than that he Fhonhl have taken 
Italian elements from imported works or jirxnti. Tlte SwiN. 
at this pctiwl wandered in thousands to swcl! the ranks of 
the French or imperial armies fighting on Italian i-oil, and 
the road they took may have l«cn followed by Han<t on ft 
more peaceful mi<aion. He bhows himself at all evontn 
familiar with Italian examples at various period- of hi-* 
eaccer; and if wc accept as early w-orks the Flagellation, 
and the Last Supper nt Ihn-s], coarse as they arc, they bhow 
some acquaintance with Lombard methods of |aintiug. 
whilst in other pieces, such os the scries of the Fa.<-.>-(on in 
oil in the same collection, the modes of Hans Holbein the 
elder ore agreeably commingled tvitb a more modern, it may 
be said Italian, ^IKb. Again, looking at tbe Virgin and 
Man of Sorrows in the Basel mu<cum, wc shall be struck 


onig; smd ScUdsueiin. An altaipiece of the »tne class, com. 
mistosed for the monarteiy of St Moritz at Angshuig in 150t-S, 
nu been disposed and lost 1512 is the date of a Conception in 
the An^^batg gallery, long asagned, in consennence of a Ibrgid 
msciiptraD, to Haas Holbein the jwangcr. A diptych, with a 
virgin and Child, and a portrait of an old man, dated 1513, is 


reminds us of tbe LcDn3rdc.-ques of tbe school of Milan. 
VThen Holbein settled dow-n to an extensive practice 
at Basel in 1519, he decorated the walls of the house 
'‘Zum Tans” with simulated architectural features ofn 


ha^MdAnsr.buig give a lively picture of the fonnsinddreM ™ «« town-naii, ii we can tmiyjuUgc ol 

of Aimbotg resldenbi at the banning of the ICth centurv. Ther "I’ Weal an arlLst not unfamiliar with North 


Trmwrv w.v. ntn- iclv » . Passion at Basel, tbe arrangement, and also 

enn ^ (149i-1643), fftvounte the pcrepectivi^ form, and decorative oniamcnl, arc in the 

^ P«»l»bly bora at spirit of the sebool of Mantegna. Coutcmi 
^®8^Sandiartand Van tbese^ however, and almost incmicably in contrast with 


A^rfflo hk pwlr ntS * Augsburg witb with German delicacy, and with a iiowor and subtlety of 

trator of books at Basd.**^ Hfa*fitst*Mt^is saM *t* seldom rivalled in any school. Curiou.«ly enough, the 

been Erasmus, for whom shortly afto bis arrival h« **!?'* may^ observed betwreen painted compositions 

ttated^A\;"a^Sk Sht^ an ^ IV sf '^6 Bonifiiciui; Amerbach of 1519 

Enemium Jfma, now in the mnsenm of Basel But Ws ** acfcnowled^ to be one of the most complete 


drawing fitfpfuiiMLkW.7A I — * uuu ifuosparcm iianaii&g luut lioiueiu 

drawing titlepage-blocls and j ever executed. His vematility at this jnnk is shown by 
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a dead Christ (1521), a corpse in profile on a dissecting 
table, end a set of figures in couples ; the Madonna and St 
Fantalus, and Kaiser Henry vrith the empress Kunigunde 
(1522), originally composed for the organ loft of the Basd 
cathedral, now in the ^sel museum. Eq[ually remarkable, 
but more attractire, though injured, is the Virgin and Child 
between St Ursos and St Nicholas (not St Martin) giving 
alms to a beggar, in the gallery of Solothum. This re- 
markable picture is dated 1522, and seems to have been 
ordered for an altar, in the minster of St XJrsus of Solothum 
by Nicholas Conrad, a captain and statesman of the 16th 
century, whose family allowed the precious heirloom to fall 
into decay in a chapel of the neighbouring village of 
Grenchen. Numerous drawings in the spirit of this picture, 
and probably of the same period in his career, might have 
led Holbein’s contemporaries to believe that he would make 
his mark in the annals of Basel as a model for painters of 
altarpieces as well as a modd for pictorial composition and 
portrait. The promise which he gave at this time was 
immense. He was gaining a freedom in draughtsmanship 
that gave him facility to deal with any subject. Though 
a realist, he was sensible of the dignity and severity of 
religious' painting. His colour had almost all the richness 
and sweetness of the Venetians. But he had fallen on e%il 
times, as the next few years undoubtedly showed. Amongst 
the portraits'which he executed in these years are those of 
Froben, the publisher, known only by copies at Basel and 
Hampton Court, and Erasmus, who sat in 1523, as he like- 
wise did in 1530, in various positions, showing his face three- 
quarters as at Longford, Basel, Turin, Parma, the Hague, and 
Vienna, and in profile as in the Lonvre or at Hampton Court. 
Besides these, Holbein made designs for glass windows and 
prints, including subjects of every sort, from the Virgin and 
Child with saints of the old time to the Dance of Death, 
from gospd inddents extracted from Luther’s Bible to 
satiried pieces illustrating the sale of indulgences and other 
abuses denounced by Beformers. ' Holbein, in this way, was 
carried irresistibly with the stream of the Beformation, in 
which, it must now be admitted, the old traditions of 
religions painting were wrecked, leaving nothing behind 
but unpictorial elements which Cranach and ms school 
vainly used for pictorial purposes. 

Once only, after 1526, and after he had produced the 
Lais and Venus and Amor, did Holbein with impartial 
spirit give his services and pencil to the Boman Catholic 
cause. The burgomaster Meyer, whose patronage he had 
already enjoyed, now asked him to represent hims^ and his 
wives and children in pmyer before the Virgin ; and Holbein 
produced the celebrated altarpiece now in the palace of 
Prince IViniam of Hesse at Darmstadt, the shape and com- 
position of which are known to all the world 1^ its copy in 
the Dresden museum. Tlie drawings for this masterpiece 
are amongst the most precious relics in the museum of 
Basel. The time now came when art began to suffer from 
unavoidable depression in all countries north of the Alps. 
Holbein, at Basel, was reduced to accept the smallest com- 
missions — even for scutcheons. Then he saw that his 
chances were dwindling to nothing, and taking a bold 
resolution, armed with letters of introduction from Erasmus 
to More, he crossed the Channel to England, where in the 
one-sided branch of portrait painting he found an endless 
circle of clients. Eighty.sevcn drawings by Holbein in 
Windsor Castl^ containing an equal number of portraits, 
of persons chiefly of high quality, testify to his industry 
in the years which divide 1528 from 1543. Urey are aU 
originals of pictures that are still extant, or sketches for 
pictures that were lost or never carried out. Sir Thomas 
More, with whom ho seems to have had a very friendly 
connexion, sat to him for likenesses of various kinds. The 
drawing of his head is at Windsor. The picture from that 


drawing belonged, and perhaps still belongs, to Mr Huth 
in London. A pen-and-ink sketch, in which we see More 
surrounded by aU the members of his family, is now in the 
gallery of Basel, and numerous copies of a picture from it 
prove how popidar the lost original must once have been. 
At the same period were executed the portraits of Warham 
(Lambeth and Louvre), Wyatt (Lonvre), Sir Henry Guild- 
ford and his wife (Windsor and Mr Frewen), all 
in 1527, the astronomer Kratzer (Louvre), Godsalve 
(Dresden), and Bi^n Tuke (Munich) in 1528. In this 
year, 1528, Holbein returned to Basri, taking to Erasmus 
the sketch of More’s family. With money which he 
brought from London he purchased a house at Basd. wherein 
to lodge his wife and children, whose portraits he now 
painted with all the care of a husband and father (1628). 
He then witnessed the flight of Erasmus and the fury of 
the iconoclasts, who destroyed in one day almost all the 
religions pictures at Basel. The municipality, unwilling 
that he should suffer again from the depression caused by 
evil times^ asked him to finish the frescos of the town-haU, 
and the sketches from these lost pictures are still before us 
to show that he had not lost the spirit of his earlier days, 
and was still capable as a composer. His Behoboam 
receiving the Israelite Envoys and Saul at the Head of his 
Array meeting Samud, testify to Holbein’s power and his 
will, also proved at a later period by the Triumphs of Biches 
and Poverty, executed for the Steelyard in London, to 
prefer the fame of a painter of history to that of a painter 
of portraits. But the reforming times still remained 
unfavourable to art With the exception of a portrait of 
Mdanchthon (Hanover) which he now completed, Holbein 
found little to do at Basd. The year 1630, therdore, saw 
him again on the move, and he landed in England for the 
second time with the prospect of bettering his fortunes. 
Here indeed political changes had robbed him of his earlier 
patrons. The circle of More and Warham was gone. But 
that of the merchants of the Stedyard took its place, for 
whom Holbein executed the long and important series of 
portraits that lie scattered throughout the gdleries and 
collections of England and the Continent^ and bear date 
after 1532. Then came again the chance of practice in 
more fashionable cirdes. In 1533 the Triumphs of Wealth 
and Poverty were executed, then the portraits of Ldand and 
Wyatt (Longford), and (1634) the portrait of Thomas Crom- 
well. Through Cromwell Holbein probably became attached 
to the couri^ in the pay of which he appears permanently 
after 1537. From that time onwards he was connected 
with all that was highest in the society of London. Henry 
VIIL invited him to make a family picture of himsdf, hm 
father, and family, which obtain^ a post of honour at 
Whitehall. The beautiful cartoon of a part of this fine 
piece at Hardwicke Hall enables us to gauge its beauty 
before the fire which destroyed it in the 17 th century. 
Then Holbein painted Jane Seymour in state (Vienna), 
employing some En^ish hand perhaps to make the replicas 
at the Hague, Sion Hons^ and Woburn ; he finished the 
Southwell of the UfiSzi (copy at the Louvre), the jeweller 
Morett at Dresden) and last, not least, Christine of Denmark 
(Arundel and Windsor castles), who gave sittings at 
Brussels in 1538. During the journey which this work 
involved Holbdn took the opportunity of revisiting Basd, 
where he made his appearance in silk and^ satin, and pro 
forma only accepted the office of town painter. He had 
been living long and continuoudy away from home, not 
indeed observing due fidelity to his wife, who still resided 
at Basel, but fairly performing the duties of keeping her 
in comfort. His return to London in autumn enabled him 
to do homage to the king in the way familiar to artists. 
He presented to Heniy at Christmas a portrait of Prince 
Edward. Again abroad in tlie summer of 1539, he painted 
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not a child of the 16th century, as the Tenetians w ere, m 
JSstitutingtonchforHufe We must notlookm hiswotta 
for moduIaLus of surface or subtle Mntrasts of c^®“ “ 
iuxSpositioti. His method was to the Jf 
LshS, and smooth, as became a painter of 

Amongst the more important creatuma of H^ans later 
timewe ahonld note his Duke of Norfolk at Windsor, the 
hands of which are so perfectly preserved as to <^Pe“^® 
for the Arivel that now disfigures the he^ Two otlmr 
portraits of 1541 (Berlin and Viema), the at the 

Ho-'oc, and John Chambers at Vienna (1542), are noble 
specimens of portrait art ; most interesting and of the same 
year are the likenesses of Hdbean himself, of vucn sevcm 
examples are extant— one particularly good at rahua, the 
seat of the Slackelberg fiimily near RigOt and another at 
the Uffizi in Elocence. Here Holbein appears to ub as a 
man of pegolar features, with hair jtwt turning grey, but 
hesdthy in colour and shape, and evidently well to do m 
the world* Yet a few months only separated him then 
from his death-bed. He was bn^ painting a picture of 
Henry the Vffl. ooufirmiug the Privileges of the Barber 
Surgeons (Lincoln’s Inn Fields), when he siftened of the 
plague and died after making a will about November 
1543. loss must have been seriously felt in Eng^nd. 
Had he lived his last years in (Jermauy, would uot have 
changed the current which derided the &te of paiuting in 
that country ; he would but have shared the fate of Diirer 
and others who merely prolonged the agony of art amidst 
the troubles of the Reformation. (j: a. c) 

H0LBER6, Ludvxg HoIiB£BG, Bauox (1684-1754), the 
greatest of Scandinavian writers, was bom at Beigeu, in 
Norway, on the 3d of December 1684. Both Hcdbeig’s 
parents dfed in bis childhood, his father first, leaving a con- 
siderable property ; and in his tenth year he lost lus mother 
aho. Before tim latter event, however, the family had been 
seriously impoverished by a great fire, which destroyed 
several valuable buildings, but notwithstanding this, the 
mother left to each of her six children some litrie forfnne. 
In 1694 the boy Holberg was taken into the house of his 
uncle, who sent him to ihe Latin school, and prepared him 
for the profession of a soldier; bat soon after this he was 
adopted by his consin Otto jtJanthe, and went to him up 
in the mountains. Hb great desireforinstruction, however, 
at last induced his fiimfiy to send him bock to Bergen, to 
his UDcI^ and there he remained, eagerly studying unffl tlie 
destruction of that city by fire in 1702, when he was sent 
to the nnirersicy of Copenhagen. But he soon exhausted 
hb resources, and, having noming to live upon, was glad to 
hurry back to Norway, where be accepted the position of 
tutor in the house of a rural dean at Toss, J* He soon 
returned to Copen^gcn, where in 1704 he took his d^ree, 
and worked ho^^^ri. rit, Englbh, and Italian. But he 
had to gain hjfTor whom, sncordmgly he accepted the post 
oS tnto^imir pen-and-iiA sb iu the house of Dr Smidt, 
, jdwcSmfiiai Jl/mo?, now la the caod doctor had travelled 
chief ocenpation was that of dritinemries and note-books 


mnitp hia way to Amsterdam, and come ba^ t® Norway. 
Swd to b”seen so soon in Bergen, ke stopped at 
arbtionssand, where he lived through the winter, support 

ing himself by giving lessons in FiencL 
travelfed. in company with a student named Brjs, throngh 
Sndo^ to OxfoiS, where he “‘“died jor tweyeaw, ^irfng 
iua Uvelihood by pving lessons on the wlm 
Ho mentions, with gratitude, the valuable 
Oxford, and it is pleasant to record that it wos ^ 
was there that it first occurred to him, as he s^e, how 
splendid and glorious attingitwonld 
among the antUors." Through London and Elmore he 
teai^d Copenhagen a third Km^ and began to lecture at 
the uaiversity : his lectnres were attended, but he got no 
money. Ho was asked in 1709 to conduct a nch young 
rantUmnn to Dresden, and on his return journey he lectured 
at Leipac, Halle, and Hamburg. Once more m Copw* 
hageu, he undertook to teach the children of 
Q^de. Weary with this work, he took a post at Borch 
College in 1710, where he wrote, but did not print, his first 
TTOrk, A Universal ifiifory, and was permitted t^resent 
to King Frederick IV. two manuscript essays on Ghnstian 
IT. and Frederick III. The king soon after presented him 
with the Eosenkiante grant of 100 dollars for fow y^rs, 
the holder of whirii was expected to travel Holberg 
accordingly started in 1715, and vbited, diiefly on foot, a 
great portion of Encope. From Amsterdam be walked 
thiaugh Rotterdam to Antwerp, took a boat to Bnissels, and 
on foot again reached Ihrb. Walking and skating, ho pro* 
ceeded in tho depth of winter to Marseilles^ and on by sea 
to Genoa. On the last-mentioned voyage he caught a fever, 
and nearly died in that city. On his recovery he pushed 
on to Civita Yecchia and Borne. When the spring had 
come, being still very poor and in feeble health, he started 
homewards on foot by Florence, across the Apennines, 
through Bologna, I^rma, Piacenza, Turin, over the Alps, 
throngh Savoy and Dauphind to Lyons, and finally to Parii^ 
where he arrived in excellent h^lth. After spending a 
month in Bsrb, he walked on to Amsterdam, took sail to 
Hamburgh and so went back to Denmarkin 1716* Hespent 
the next two years in extreme poverty, and puhlbhed hb 
Introdnetion to Faivral and Fopntar Lato, But at Inst, . 
in 1718, hb talents were recognized by hb appointment ea 
professor of metaphysics at the nniversify of Copenlmgen ; 
and in 1720 he was promoted to the locmtive chair of 
public eloquence, wiiich gave him a seat in the consistory* 
Hb pecuniary troubles were now at an end. Hitherto he 
bad written only on bw, hbtoiy, and philology, although 
in a Latin controversy with the jnrist Andreas Hover of 
Fiensborg hb satirical genius had flashed out. Bnt now, 
and untR 1728, he created an entirely new class of 
humorous literature under the pseudonym of Hans Mik* 
kelsen. The serio-comic epic of Peder Paars, one of the 
great dassics of the Danish bnguag^ appeared iu 1719* 
Thb poem was a brilliant satire on contemporary manners, 
and enjoyed an extraordinary success. But the author had 
offended in it several powerful persons who threatened hb 
life, and if Oonnt Dannesigold h^ not personally interested 
the king in him, Holberg’s career might l^ve had an un- 
timely close. During the next two years he pnblbhcd five 
shorter satires, all of which were well received by the 
public. The great event of 1721 was the erection of the 
first Danbh theatre in Grunnegade, Copenhagen ; Holberg 
took the direction of thb house, in which was played, in 
September 1722, a Danbh translation of UAvare^ Until 
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this time no plays liad been acted in Denmark except in 
French and German, but Holbetg now determined to nse 
bis talent in the construction of Danish comedy. The first 
of his orig^al pieces performed was Den. poUtiske Kand- 
stober (The Fewterer turned Politician); he wrote other 
comedies with miraculons rapidity, and before 1722 was 
closed, there had been performed in succession, and with 
immense success, Den Veegelsindede (The Waverer), Jean de 
iVance, Jeppe paa Bjerget^ and Gert the Westphalian. Of 
these fire play^ four at least ate masterpieces ; and they 
were almost immediately followed by others. .Holberg 
took no rest, and before the end of 1723 the comedies of 
Barselstuen (The Lying-in Boom), The Blevenih of July, 
JaM> von Thyboe, Den Bundeslose (The Fidget), Erasmus 
Montanvs, Dan Banudo, Ulysses of Ithaca, Without BCaid 
or Tail, Wiiehcraft, and Mdampe had all been written, and 
some of them acted. In 1724 the most famous comedy 
that Holbetg produced was Hehrik and Pemille. But 
in spite of this unprecedented blaze of dramatic genius 
the theatre fdl into pecuniary difiSculties, and had to be 
dosed, Holberg composing for the last night’s perform- 
ance a Funer^ of Danish Comedy. All this excessive 
labour for the stage had undermined the great poet’s health, 
and in 1725 he determined to take the baths at Aix-la- 
Chapelle ; but instead of going thither he wandered through 
Belgium to Paris, and spent the winter there. In the 
spring he returned to Copenhagen with recovered' health 
and spirits, and worked quietly at his protean literary- 
labours until the great fire of 1728. In the period of 
national poverty and depression that followed this event, 
a puritanical spirit came into vogire which was little in 
sympathy with Heiberg’s dramatic or satiric genius. He 
therefore closed his career as a dramatic poet by publishing 
in 1731 his acted comedies, with the addition of five which 
he had no opportunity of putting on the stage. With 
characteristic versatili^, he adopted the serious tone of the 
new age, and busied himself for the next twenty years with 
historical, philosophical, and statistical writings. Daring 
this period he published his Description of Denmark and 
Forway (1729), Hilary of Denmark, Universal Church 
History, Biographies of Famous Men, Moral B^ecligns, 
Description of Bergen (1737), A History of tlse Jem, and ’ 
other learned and laborious compilations. The only poem 
he published at this time was the famous Fioalai Klimii 
Iter Subterraneum, 1741, afterwards translated into Danish 
by Baggesen. l^en Christian VL died in 1748, the 
theatre was reopened and Holberg was appointed director, 
but he soon resigned this arduous post. His last published 
work was his Bustles, in 5 vols. In 1747 he was made 
Baron af Holberg. In August 1753 he took to his bed, 
and he died at Copenhagen on the 28th of January 1754, 
in the seventieth year of his age. He was buried at Soro, 
in Zealand. He had never married, and he bequeathed 
all bis property, which was considerable, to Soro College. 

Holberg was not only the founder of Danish literature 
'and the greatest of Danish authors, but he was, with the 
exception of Yoltaire, the first writer in Europe during his 
oiyn generation. Heither Pope nor Swift, who perhaps 
excelled him in particular branches of literary production, 
approached him in range of genius, or in encyclopaedic 
versatility. Holberg found Denmark provided with no 
books, and ho wrote a library for her. When he arrived 
in the country, the Danish langnage was never heard in a 
gentleman’s house. Polite Danes were wont to say that a 
man wrote Latin to liis friends, talked French to the ladies, 
called his dogs in German, and only used Danish to swear 
at his servants. The single genius of Holberg revolutionized- 
this system. He wrote poems' of all kinds in a language 
hitherto employed only for ballads and hymns; he instituted 
a theatre, and composed a rich collection of comedies for it; 
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he filled the shelves of the citizens with works in their own 
tongue on history, law, politics, science philology, and 
philosophy, all written in a true and manly style, and 
representing the extreme attainment of European culture 
at the moment. Perhaps no author who ever lived has 
had so vast an itrfiuence over his countrymen, an infinannft 
that is still at work after 200 years. 

The editions of Holberg’s works are kgion. During the last 
twenty-fire years fire complete editions of the Comedies hare 
appeared, of which the best is that brought out in 3 rds. by F. L. 
Lvditenberg, in 1870. Of Peder Paars uiere exist at least twenty- 
three editions, besides translations in Dutch, German, and Swedish. 
The ScrSulterraneum has been three sei-erm times translated into 
Danish, ten times into German, thrice into Swedish, thrice into 
Dutch, thrice' into English, twice into French, twice into Bnssion, 
and once into Hungarian. The life of Holbeig was written by 
Wclharon in 1858. Among works on his genius by foreigners may 
bo mentioned an exhaustiro study by Robert Irate, 1857, and 
Holberg considert eemmeimitateurde IToltire, by A. LegreUe, ForisL 
1864. ^ W. G.) 

HOLCBOFT, Thomas (1745-1809), dramatist and 
miscellaneous writer, was born 10th December 1745 (old 
style) in Orange Courts Leicesiser Fields, London. His 
father, besides having a shoemaker’s shop, kept riding 
horses for hire; but he fell into diGSculties some six 
years later, and was reduced ultimately to the necessity 
of hawking pedleiy from village to village. The son 
accompanied his parents in their tramps, and besides the 
liardsldps incident to sndi a life had often to endure the 
consequences of his father’s passionate outbreaks of temper, 
which were, however, succeeded by equally violent trans- 
ports of affection. In sudh circumstances he was disposed 
to regard it as an extraordinary piece of good fortune when 
he succeeded in procuring the situation of stable boy at 
Newmarket, an emplo3rment in which he manifested great 
coolness and courage, and acquired high proficiency. 
Previous to this he had received a pretty good education, 
and at Newmarket he spent his evenings chiefly in miscel- 
laneous reading and the study of musia Gradually he 
also succeeded in obtaining a competent knowled^ of 
French, German, and Italian. On the expiry of his term 
of engagement as stable boy he returned to assist his father, 
who had again resumed his trade of shoemaker in London; 
but after marrying in 1765, he procured the ofBce of 
teacher in a small school in Liverpool His subsequent 
career, like his earlier life, was hard and chequered, but 
it must suffice to state tha^ after failing in an attempt to 
set up a private school, he followed for several years the 
profession of an actor, often at a very meagre salary, and that 
ho was more successful as a dramatist and novelist, but 
suffered much and frequent anxiety from pecuniary em- 
barrassments and repeated disappointments. He died 23d 
March 1809 from enlargement of the heart, brought on, it 
is supposed, by the fafinre of several .of his dramatic 
pieces. He was a member of the Society for Constitutional 
Reform, and on that account was, in 1794, indicted of high 
treason, but acquitted. ' The best known dramas of Holcroft 
are 'Duplieity, The Sthool for Arrogasm, The Boad to Buin, 
and The Desert^ Daughter. Among his novels may be 
mentioned Ahoyn and Hugh Trevor. He was also the 
author of Travels from Hamburg tJvrough Westphdia, 
Holland, and the Fethedands to Paris, and of some volumes 
of verse, and translated several works from the French 
and German with considerable elegance. The interest 
which still attaches to his career is, however, less on accomt 
of the intrinsic merit of his literary performances than his 
peculiarly oheq^uered lifa and his persevering struggle to 
elevate himself above the ignorant and sordid con Jtion 
I of his early years. TTia •wntim htntse^und 

continue down to the time of his Death, ^m Ms Dt^V* 
Fates, and other Papers, by Willim Hariitt, appeared ‘in 
1815. and has cone into several editions. 

’ xn. — 8 



58 


H 0 L— H 0 L 


KOWEBLW, Jobxss Chbbtus Fbibdbioh (1770- 
1843), Gemuiii poet, vos born Mareh 29, 1770, at LanfEen 
on the Neckar. mother removing, after a second 
marriage^ to N&rtingen, he b^an bis edncation at the 
classical school there, where Schelling was his sdioolfellow 

^1 a.. TT^ 1.^ t.S« 


8COOOU 01 JL/BnK6naim nao, juauioiunu* AXt wq ul 
eigMeen, already an excellent classical scholar, he \raa sent 
to the nnirersitj of Tubingen, where, however, he showed 
no indination to the study of theology. He was already 
the writer of occasional verses, and h^ begun to sketch 
Lis first vexsion of Hyperion, when he was introduced in 
1793 to SchQIer, and obtained through him the post of 
tutor to the young son of Ftan von &alb^ L year later 
he left this sitoatioa to attend Fichte’s lectures, and to 
become a disdple of Schiller in Jena. Schiller recc^nixed 
in the young poet something of his own style of genius, 
and encouraged his early literary attempts hy sending 
some of them to Goethe, and by superintendrog the 
publication of otbero in the Thalia mi’ 'Soren, In 
1796 HSlderlin obtained the post jjit rotor to the three 
young children of a banter natued Qontard in jEtenk- 
fort. Gontatd’s beautiful pda gifted wife is the Diotima 
of Holderlin’s Hyperwn/' For this JbAj he conceived a 
foolish and hope^x passion } and she became at once his 
inspirafiDn and his rain. At the end of two yeata, during 
^hich tu^'the first volume of Hyperion was published 
(179i}, some Mnd of crisis appears to have occurred in 
fkeir fiiendslup, for the unhappy young poet suddenly 
fef6,/Etenkfort and the Gontard family; but whether he 
was dismissed by the indignant husband of Diotima, or 
was impelled by hm own better resolution^ h m* not been 
explained. In spite of ill health, he now completed 
Hyperion^ the second volume of whhdL appeared in 1799 
and he be^n a tragedy, Her Tod des EmpeddHee, which 
m published in an nnfinished condition amoi^ his worite 
Some of his verses appearedinthe TaedurLhudiMTFmixonr 
simmer m 1/99 and 1800; and he contemplated starting 
a new ifteraryjoanral, of which he was to be the editor, 
but the sch^ was a faUate. His friends now became 
alarmed at the alternate depression and nerrons irritabilifcy 
from TPbmh he snfferei^ and he was induced to go to 
Bwitorland, as tutor in a family at HanptwiBL Thera his 
health i^^^ved ; and several of his poems, among whidx 

mi^h, were written at thb timei Li 1801 he roturaed 
home to arrange for the publication of a volnine of Lis 

poems; httt,onthefaaiireof thisenterpris^hewnsoH^ 

the HambSS 
a year later, ia June 
nbrnnu “ pnpposed to have reached Holderim 

followii^ xnon& he saddealv 





charaeteristic was his passion for Greek subjects, and the 
natnial resoit of this was that he almost entirely discarded 
rhyme in favour of the ancient verse measures. His poems 
are all short pieces ; of his tragedy^ onljr a fragment was 
written. Hyperiotty odor derHremitin Grieekenland, ia thus 
1^ one important work; and even to thia a sequel ia 
wanting: It may be celled a prose poem, and is written in 
the form of letters. Its exquisite buguage^ the purify of 
its toD^ the sad philosophical vein which permeates it, 
together wilh its autobiographic character, claim for it a 
unique position among German classica 

An ddtion of HSlderlin's oom]Aete works, with his letters and 
Incgxapby, appeared in 1846 ; and there is a cheM edition of his 
sdeoted wotkb, with a lnogni]^y by Christoph Theodor Schwalv 
pablished in 1874. 

HOLESCHAT7, HoliiESghau, or Honssow, diief town 
of a government district in Moravia, Austria, cmde of 
Hradisch, is mtnated on the Russawa, 20 sales H.N.E. of 
Hxadisch. It has a laige castle in the Italian style (with a 
fine gerden), a beautiful decanal church, and a synagogua 
Lineu aud doth-weaving are carried on, and there is some 
trade in honey, wa:s^ hidea^ and wool. The populaticm in 
, 1869 was 5282, more than a third being Jews, 

HOLIBUT, or Haubut (JSijE^pq^Jossinr vulyaris), is the 
largest of all ^t-fishes, specimena of 5 feet in len^ and 
of 100 lb in wmghtbmng frequently esposed for sale in the 
matteta Inde^ ^ecimens under 2 feet in length are very 
rarely caught) and singalarly enough, no instance is known of 
a very young specimeu having been obtained. holibut 

is much more frequent in the higher latitudes of the 
tmperate xone than in its southern portion ; it is a 
circumpolar species, being found on the northern coasts of 
America, Emope, and A^, extending in the ^cifio south- 
iraxds to California. On the British ebasts it keeps at some 
distance from the ehor^ and is generally capgjbt in from 50 
to 150 fathoms. Its flesh is considered coaisa thon^ 
white and firm. 

EOlJHSHED, or Ho!UJBBBED, Baphael, author of 
Chronieies of England^ Scotland, and Ireland, flonrisbed 
m the Ifith ceuti^. He belonged to a family settled at 
Bosley, in Oheshixe^ and accordix^ to Anthony Wood ho 
^ educated at oae of the tmivenitlea and took ordera in 
dnieL In the compilation of the Chrmielea called 
by his he bore a leading part, but he received exten- 
sive ^ anportant aid from Stow the antiqnaiy, HaniBon. 
explain to Lord Cobham, Hooker (alto. Vowell), an nncle 
the of that name, and Francis Botevffle (aHaa 
Thin), a ^tped antiquary. Holinshed'a share in the work 
wmpnsed the iustoiy of England down to the year 1577 
the^te of the first edition. His will— printed in Heame'h 
pi^e to amdens Amal»~-diom that in the latter 
^rtof hu life he was in the service of Thomas Bendet 
” j iSJ ^»”™fesI»irB. He died between 1680 

SftJ: «ign contained 

so i^^ve to her and her court tiiat in the second 

I ?^® castrations were pnblidied 

rmrfnfn ^ Drake in 1728, and in sabseqaent 

nprmts have been restored. The history of in 

fy HoMed in his OlnraSjsKo 

the Latin of Hector Boece, and is in- 
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iry onaiitv" W i ^ Sraat varietieB of 
!.««, Z.? learnmg and research they show 
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tho oriri^^ I-! , ^”8^snA An ddiiion in accordance with 
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H olland is the most usual English name of the 
country which is nationally designated the Elingdom 
of the Netherlands {Koningrijk der Nederlanden). The 
word, which is popularly explained as if it were Hollow* 
land, and referred to the same physical fact which has 
giren rise to the terms Netherlan^ and the Low Countries, 
appears in an older formasHoltland, and is thus evidently 
equivalent to Wood-land. In French the usual expression 
is Pays-Bas, and in Gterman Niederlande. 

There is no country in Europe in which the character of 
the territory has exercised so great an influence on the 
inhabitants as in the Netherlands ; and, on the other hand, 
no people has so extensively modified the condition of its 
territory as the Dutch. In a description of Holland, con- 
sequently, the greatest importance must he attached to the 
physical conformation of the country as it was and is ; and 
most of the peculiarities of the political and social conation j 
of the people must be considered in connexion with this con- 
formation. 

The size of Holland, being subject to perpetual diminu- 
tion and increase, cannot be indicated by a definite figure 
except as at some definite period; on the one hand, 
there is loss of area still going on in consequence of the 
erosion of the coasts, and, on the other hand, this is more 
than counterbalanced by a continual acquisition of new 
ground due more especially to impoldering ” and draining 
t)perations. In 1833 the surface of the Netherlands was only 
2,270,959 hectares (5,611,860 acres, 8768 square miles); 
on the 20th Oct. 1877, at the time of the conclusion of the 
cadastral survey, it was 3,297,268 hectares '(8,148,020 
acres, 12,731 square miles). 

The kingdom extends from 53” 32' 21'^ (Groningen Cape 
on Rottnm Island) to 50* 45'' 49" N. lat. (Hesch in the 
province of Limburg), and from 3” 23' 27" (Sluis in the 
province of Zealand) to 7* 12' 20" E. long. (Langak- 
kerschans in the province of Groningen). The greatest 
length from north to south, viz., that from Rottnm Island 
to Eysden near Maestricht is estimated at 164 mile^ and 
the greatest breadth from south-west to north-east, or from 
Zwin near Sluis to Losser in Overyssel at 144 miles.' If 
the Zuyder Zee, the parts of Prussia which encroach on the 
eastern side, and the projecting portions of Limburg and 
Zealand are disregarded, the general form is almost an ob- 
long. With the exception of Greece and Great Britain, no 
country of Europe has so many inlets of the sea as Holland. 

The Netherlands are bounded on the E. by the Prussian 
orovinces of Hanover, Westphalia, and the province of the 
Rhine, and on the S. by the Belgian provinces of Lidge, 
Limburg Antwerp, and East and West Flanders. A purely 
geographical boundary is formed to the W. and the N. by 
the North Sea, at the N.E. corner by the Dollart, and from 
Stevensweert southward to the extreme corner of Limburg 
(near Eysden) by the Maas or Mense.^ Natural ethno- 
graphic frontiers, such. as occur where two neighbouring 
peoples of different origin, race, character, customs, and 
language are sharply marked off from each otlier, do not 
exist in the case of the Netherlands. The Low German 
element indeed, of which the Netherlands form as it were 
the kernel, spreads beyond Dutch limits both north-east 
along the coast of the German Ocean and south-west into 
Belj^um. 

^ At Wanatrjp'hf., however, a portion lies on the left bank of the 
liver, measured, according to the treaty with Belgium, 19th April 
1889, arL 4, by an average radius of 1200 Dutch fathoms (7874 feet) 
from the outer glacis of the fortress. 


As regards the seaward boundary — ^the coasts, river- Cioast- 
mouths, and islands — it is necessary, for a just comprehen- 
sibn of its character and of its influence on Uie formation 
of the soil, to bear in mind that the coasts of the Nether- 
lands shared in the general vicissitudes of the southern 
shores of the Germau Ocean at the time when the English 
Channel was still closed. Three periods may be distin- 
guished in the history of these changes. During the first 
a row of dimes was formed on the sandy tongue of land 
which, beginning at Ostend, cut off and formed into an 
inland lake a portion of the German Ocean, at that time 
washing the dilu'vial strata; these are still indicated 
along the Dutch and the German coasts by a series of 
dune-formations, sandbanks, and islands. • In the second 
period the separation between ocean and' lake was still 
maintained, the river-water gained the upper hand over 
the sea-water in the lake, Ihe matter brought down by 
the river began to settle, and the morasses and beds m 
marsh-plant^ reeds, and rashes (derrie) were formed which 
are now found above the old sand beds and below the 
present day beds. When in the third period the coasts 
subsided, the dunes were here and there carried away by 
the' rise of the waters, portions of the land were submerged, 
and, mud being extensively piled up by the sea, the fertile 
clay (zeeilei) of the maritime provinces was formed, and at 
the same time the mouths of the rivers were changed in 
position. And all this took place on a still greater scale 
when the limestone rocks which united Calais and Dover 
at last gave way and the great ocean 'with its heavier 
incidence of billows and tides drove into the smaller sea. 
According to Dr Hartogh Heys van Zouteveen,^ 150,000 
hectares (370,670 acres) of land were lost on the coast of 
the German Ocean, 385,000 hectares (951,390 acres) on 
the Zuyder Zee and the Wadden, 8432 hectares (20,836 
acres) in the Dollart, 10,000 hectares (24,711 acres) in the 
Biesbosch, and about 27,000 hectares (66,720 acres) more 
in other parts. According to Dr Stanng, (he province of 
Groningen, even during the 18th and 19th centuries, has 
been harassed with inundalions once in every 155 yeais^ 
Utreiht and North Holland south of the Y once in 83 
years. South Holland once in 55 years, Friesland, Overyssel, 
North Holland north of the Y, and the coast of Nor(h 
Brabant every 40 years ; while the Netherlands in general 
have been visited by such disasters in 1702, 1715, 1717, 

1741, 1755, 1756, 1791, 1808, 1809, and 1825, or on an 
average once in every eleven years. In this last period, 
however, of the history of the land the lordship of man 
ultimately began to make itself felt. The formation of the 
first dykes to prevent inundations was quickly followed 
by the construction of a connected system of es^hen ram- 
parts, behind which the country lies secure, whilo at 
the same time hundreds of thousands of acres of fertile 
^nnl^ have been recovered from the sea. The area gamed 
from 1833 to 1877 has been already stated. The follow- 
ing table shows the amount reclaimed by endyking down 
to the^dates given ; — 

In North Hdlnnd, to 1864 72,283 acres. 

South Holland Idonds, to 1850 168,802 „ 

Friesland, „ 25'?SS ” 

Groningen, ii Se'Sn? ” 

North Brabant, to 1848 96,891 „ 

Zealand, to 1869 220,411 „ 

To return to the present condition of the seaboarf 
of the Netherlan^— it follow s from what has been said 
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that it consists (1) o! coasts still protected ^5” 

Seed with sandtanks and island wdicating the di^ 
tion of ancient lines of dunes; (2) of low coasts of ^ 
day proTided with dykes which in more than one quarter 
hare been repeatedly extended so as to endwe land ren- 
qnered from the sea (the sea-poldets); and finally (8) of 
^e high diluvial strata which nse far enopgh above the 
isimI fkm MA f A mflke dvkes unnecessarr. Tnc dunes loi- 


low the west and north-west coast almost without a ureal^ 
except in a few quarters where they haw been remow 
and their place supplied by or ruboI^M ui Aorth 
HoUand between Hnisduinen and l?ieuive Diep and be- 
tween Kamp and Petten, in South Holland on Aoorn^ 
and in Zealand on Schouwen and TTalcheren, where the 
femoQS Wcstkappcl dyke unites the Tillage of Westkap^l 
with the watering-place of Dombuig. The breadth of the 
line of dnnes naturally varies greattj-^from 600 to 7000 
feet ; aud there is a similar variety in the height of the 
individnal dunes proper, called dnne-hills (duinhtuvih) 
as compared with the dune-pans {duinpannen) or depres- 
sions Ihe election of the High Blinkert near Harlem 
(196 feet) is an extreme exception, for the average is not 
more them 60 or 60 feet even in the case of the high dnnes 
which lie nearest the shore and are known as sea-runners'’ 
(zeefooper) or ** shore-ridge” (ttrandreds). The dnnes 
show a tendent^, except where the Dutch prevent it by 
planting wood or sano-oats^ to wear away on the sido | 
towards the sea, and to ‘‘ovezstuiren” or drift off on the | 
landward side. There is, indeed, a general degradation of 
the coast, and a recession toward tiSie east, corresponding , 
to the snbsidence which may be ohserred along the German 
seabcard, and ptohabty traceable also^ in part at least, to the 
CShannel eurreat, which at mean tide has a velocity of 14 
or 15 inches per second, and especially during strong west 
or north-west winds carries off laige quantities of material. 
This alteration of coastline appears at Loosdninen, where 
the moor or fenland formerly developed behind the dnnes 
DOW crops out on the shore amid the sand, being pressed 
to rile compactness of lignite by tbe wd^t ot the sand 
drifted over it Again, the remains of the Bomau camp 
at Britteuburg or Hois te Britten, which originally lay 
within the dunes aud, after being covered by tbcm, 
emerged a^in in 1520, were, in 1694, 1600 paces out to 
sea, opposite while, besides Eatwijk itsdf, 

several other villages of the west coast, os Dombnig, 
Scheveningen, Egmond, have continually to be removed 
farther inland Two things spedal to Holland are north}* 
of particular notice^ the artifidal formation of dunes, us 
at Eoegcas, Oallautsoog, Petten, Eatvrij^ Scheveningen, 
and Zandvoort, and the caiiying away of the sand (afian* 
derif, "ofisanding") by ship or rail, as in the ‘•Westland,” 
for exampl^^ to the sonrii of the Hiague^ to serve elsewhere 
for en^neering operations and the improving of the sod 
Mingled with manh-earth the sand forms a soil suited to 
the culture of flowe^bulh3 ; with day it produces that 
excdl^t soil for vegetable gardens for which the Westland 
IS so temons. It must be further remarked that both tbe 
"dune-pans," which are naturally marshy through their 
defecUve drainage and the "geest” grounds— that is, the 
gronnos dong the foot of the downs — ^have been in various 
j^ces eithtt planted with wood or turned into arable and 
Midland; while the numerous springs at the base of 
fte dunes rise at such a height above the ordinary level of 
the ^untey that the water is conveyed by canals to the 
pat citi^, ^ an improvement is thus effected at once 
m tte agncnltural condirion of tbe coast-land and in the 
sanitary condirion of the dries. 

©yredykes m found along the northern coasts, the 
y provinces which border on the Zuyder Zee, 


[coasts. 

so far os they are not protected by dunes. Only in n few 
places, it wiU be seen, are the sea-dykes unncccssaiy^ as 
for example, in Friesland between Stayoren and OMo 
Mirdum (the bold aud steep Roodc and Mirduin clills) 
aud near Doornspyk, 3 mUcs south of Elburg, where there 
are hiA grounds wlrich stretch 6 miles to the south-west 
of Hardemik. The earthen dykes are protected by etone- 
slopes and by piles, and at the more dongerons points also 
by ‘-‘zinkstukken" (sinking pieces^, ortificial structures of 
bnlrnsh^, reeds, and branches, laden with stones, and 
some 400 yards in cireuit, by means of wUch 
the current is to some extent turned osida The Wcsl- 
kappel dyke already mentioned Is 12,468 ft. long and 23 
high, has a seaward slope of 300 ft., and is proteeted by 
rows of piles and basalt blocks. On its ridge, 39 ft. broad, 
there is not only a roadway hut a scirice railway. When 
it is remembered that the woodwork is infested by the pile 
worm (Teredo «araf»),thc rava^ of which were discovered 
in 1731 , the cnorroons expense incurred iu the construction 
and maintenance of the 1550 miles of sca-dykes now exist* 
ing may ho imagined. The co-'l of construction is not over- 
estimated at 150,000,000 guilders or i:12,500,000. 

The Dutch islands maybe divided into two main classes Mauds. 
—(1) those surrounded on all sides by the German Ocean 
or its inlets, aud (2) those surrounded cnlirvlr or in great 
part by river arms, and "separated by these from the main 
land or from each other. The first divtMon again coiuptises 
two groups — (a) the islands Tcxcl, Vlieland^, Tcrscheliing, 
Ameland, Schiermuunikoog, nnd Ilottuni, which stretch in n 
long are from the north i>oint of North Holland to the mouth 
of (he £ms, and indicate the old coast-Iinc, so that they 
belong to the same physico-gcographical group nith the 
islands along the German coast; and {(>) the islands 
Wicringen, Markcn, Urk, nnd Scholdaud, which nre tbe 
relies of the stretch of country formerly comprising the 
present bed of the Znyder ZccI In the second class arc 
to be reckoned the delta of the river Yisel (Camper 
Island) and the islands belonging to the contiguous deltas 
of the Bhinc, tbe Meuse, aud the Scheldt, including the 
ibiand of Bctuwc between the Ilhinc and the Waal and the 
archipelago of South Holland and Zealand. 

As the river months of Holland must also be regarded as Kinr 
gulfs or inlets of tbe sea, they may be noticed here. Hie i>iOQdi.v 
average breadth of the HaringvHct nt Hclvoctshij-s is SSCfl 
ft. and at Gocdcrecdc 18,045 ; that of (he Wc.^t Scheldt 
at Ter Xcuzen 15,420 tL, and at Flashing (Vlicsingcn) 

13,7S0 ; that of the East Scheldt at the harbour of Goes 
13,780, and at the harbour of Zicrikzcc 13,450 ; nnd 
that of the Iloompot 21,650 to 29,530 ft. 

^ The varying characteristics of the coasts in dificrent places Inda* 
give rise to correspondingly dificrent indnstrics. As rc-****®^ 
gards trade and navigation, the west coasts with their fehaU |^ ^ 
lows and sandbanks can be approached only by small vessels 
of light draught (vissehciapinkcn) unless where nccci^ is try. 
afford^ by the inlets of tbe sea, csjiccially tbo mouth of 
the W cst Scheldt at Flushing, that of the East Scheldt at 
SSerikzee, the Brouwcisharen inlet between the islands of 
Schouwen and Goeree, the Gocrce inlet at Ilclvoctsluys, 
the Marsdicp at the Heldcr, and the mouth of the Ems nt 
Delf^|l, or where a way has been 02icncd nj> by engineering 
works os at Bottcrdain and Amsterdam (by the new water- 
way to tbe sea and the canal to Ymuiden). As we {>rocccd 
from south-west to north-east the {ilaccs along the coast 
become less and less important : in the provinces of 
Groningen and Friesland the apiii^h to the mainland is 
obstraeted by the Wadden or Shallows ; and on the coast 
of ue Zuyder Zee arc those harbours, for the most part 
rendered useless by alluvial accretions, which have been 
so well described by Havnrd in his Viffet Jfortes dit 
Znyderzee. Along the greater part of theso coasts the 
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population is engaged in the fineries rather than in tiad^ 
eqieciallj when the neighbonrhood of a great town (as 
A&maar for Egmond, J^arlem for Zandvoori^ Leyden for 
Eatwijl^ the .Hague for Scheveningen} secures a good 
inarlxt or a ready means of eiqportafion. Hdhny fishing 
villages on the west coas^ t.g.y Scheveningen, Dombnig, 
and Zandvoort) have in recent years acquired repute as 
watering-places with both natives and foreigners. 

The avmlabilify of the flat coasts for trade and navigsr 
tion is to a large extent dependent on the range of the rise 
and &11 of the tides. As shown in the following table, 
this steadily decreases from south-west to north-eab. In 
die Zuyder Zee it is naturally very smalL 


FUees. 

Ban^of 

Tides* 

FlacesL 

Range of 
Tides. 

Off ,, . .. . .. 

Feet. 

11- 9 

12- 1 
11*2 

9-8 

5-9 

67 

4- 9 

67 

5- 6 

Petten. 

Feet. 

5- 1 

4-1 

87 

- 6-2 

6- 4 

7- 6 

1-2 

1-1 

1-2 

Blndimg 

Wesikapene 

BioawexshaTen . 

Goedeieede 

- Hdroetslnys 

Briel 

Eykdnin 

Ifieawediep 

Terscdidling 

Ameland 

Bottam 

Amsterdam^ 

Coast of Delfland..... 
Eatwijk 

Z wanenhni^ 

Spaamdams 


The Shallows (Wadden) of the German Ocean between 
Groningen and ^esland and the islands Hottnin, Scihier- 


monnikoog, and Ameland are usually left in great measure 
dry at eblhtide. 

-The elevation of the surface of the country ranges from 
about 650 ft. above to 16 or 20 ft. bdow the Amcteninin 
zero, which marks the mean high-water levd in the Yin 
front of the city. The circumstance t^t so much of it is 
below the sea-level necessarily exercises a very important 
influence on the drainage, the climate, and the sanitary 
condition of the country, as wdl as on its defence by nu nriB 
of inundation. Erom^the history of the formation of the soil 
already given, and from the course of the rivers, it may be 
gathered that the low grounds are in the wesf^ and the higher 
in the sooth and east. According to the relief map published 
by the minister of war (scale 1 : 600,000), the provinces of 
North and South Holland, the western portion of Utrecht 
as fer as the Yaart Ehin^ Zealand, except the southern 
part of Zealand-Flanders, and also the nor&-west comer of 
North Brabant^ all lie, with the exception of the dunes, 
below the Amsterdam zero ; while the eastern portion of 
the country, except a small strip along the Zuyder Zee 
in the provinces of Guelderland, Overyssel, and Ftiedand, 
as well as the lands in the ndghbourhood of the Dollar!^ 
is mtuated above it. The regular slope of the ground from 
south-east to north-west, and the position of the highest 
and the lowest points, are indicated ly the same authority. 
At Yaals, in the extreme south-east, the altitude is 656 
ft., at Ysdkenberg 525, at St Hetersberg near Maestricht 



Belief and Geological Charts of Holland. 

The positionB of the chief tonms are by the initiain of their tiamiw. Li the left-hand chart the undivided horizoutal lines 

show the tracts that lie below the Amsterdam zero, the broken horizontal lines those nnder 1 metre, &c. 


403, at the Imbosch near Dieren and the Hettenheuvel 
near Keerenberg respectively 360 and 345, at Meerwijk 
near Nimeguen 318, at Apeldoom 233, at Zeist 164, at 
Oldenzaal 164, at Wageningschenberg and Grebschenberg 
respectively 151 and 131, at Hoenderloo and Eootwijk 


in tihe Yeluwe 118 and 98, at Groenlo 78, in the <<lugh 
feus ” of Dtenthe near Baige 86, at Lochen and Almelo 
39, at Coevorden 31, at Steen^jk and Boertange 19, at 
Groningen 18, at Heerenveen 0*65. Below the Anasterdam 
zero lie naturally many impoldered districts, especially the 
marshes and meres which have been drained dry, as for 
example the Scbermer and Fnrmer polders and the 


^ Before the constmctioxi of the canal to Ymniden. 
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Haatlem. lake, which, ate respecfiTelj — 10*66, —12*46, 
— 13*61, the Schievesn polder near Schiedam — 16*27, 
the polders at Woahragg^ the Beig!Schetihod(^ and the 
Znii&laa -16*86, -17*58, and -18*49. 

Oeolpsr Of equal importance with the rdief of the country is 
andaoB. (]i 0 gedlomcal compoMtion of the soiL It is evident from 





Fciu. 


tions— "Elluviuni lUiU UXIUTAUIU— ~'u&uav VC nvu 
In fact they constitute no less than 99*9 per cent, of the 
surface of the Nethedand^ only ’1 percent thus remaimng 
for all the older formations— (he Tertiatyand the Secondary, 
inclndu^ the extremely limited Jurassic. 

To the sUaTisl strata bdong; in the first place, the fen (veen) 
strate, whx^ are anbdivided into low feii& high fens, marsh fens, 
and the ^^dalgrondeii" or ''recKumed high fens.”’ The low fens, 
which are fbmid in Groningra, Friesland, Oveiyssel, Korth and 
fioath and Nortli ncabaat (about the LangiBtiaat), have 

been fonaed of aonatie plenty and, hi the upper layera of moss; 
Ihdr deration is ‘Qiat of the mean seaJenl: nw them me '‘short 
tad/’ the best quality of peat; is obtained ny dredg^e, and, when 
the atan^sm water which coUeets after the peat has been dug out 
has been drained ofT, fhey may he tomediuto very productive aratde 
land The rahsoQ, on which the jforiiUly then depends, consists 
nsndlyof clays and aPaTial sand or dune strata, xar^ of diluvial 
sand strata. %ese low fens extend to no leas than 90i,597 acres, 
or about 11 per cent of the snr&ce. The high fens, of whi^ the 
greater part nave been “dlsfenued” or stripm of are found 
m Groningm, JMealaud, Drenth^ Oveiyssed and the "Peel" or 
Marsh of North Brabant, in the more elev^nd phdns or valleys: 
They have been formed m treea^ hea&-]^n^ and moss, mid fur- 
nidi the softer, inferior hind of pea^ the "Jong tnrf" As the 
removal of tiie peat has been foiDoired bj the construction of 
cana ls to cany ou the standing water, the high fens an of coarse 
ma mm matBhe& bnt; xesti^ as th^ do almost erennrhere 
on dunvial gravel and sand, th^ do not furnish so fierce a 
sdl as the low feus. Xfaqr ocmiprire 226,107 acres, or only ahont 
fi'S per of the sotfoce of the coun^. marsh fens me 
coimised almost esdndvely of a few spedes of stAsje or earex, and 
cpustitate, not only in thdr method of formatfon, out also in their 

nnflXBftfftr ■ffrisHnn vs.i s 


data of old sea-clay; and these portions, such as the Haarlem hdce 
gounds,' the Beemster and I^roer 

among the richest and most fertile: How these low-id]^ areas 
have bera endyhed and drained, surrounded by canals and kexitdxy 
iM. steam-pumps, has been explained under tlie heading 


^jLvtJxss Lace. 

The alluvial aand-stmta (to be dlstinguidied from the diluvial ABuvld 
sand) may be divided into (1) sond-dnfts; (2) xiver-sand, river-' sand, 
dowu^ aw "hdtnmen,*’ and (8) idd sea-sand and the sea-dunes 
vrith the eeest-grounda. The la^ of these classes has already been 
considered in deeding with the sea-oemst. The rivers bring down 
their sand as wdl as their gravel, not so much from tho more 
elevated distcicts as ftom tho diluvial valleys in which they have 
excavated their channels. The beds of the riveis themsolm 
consist likewise of sand, mingled here and there with gmvd or 
rolled and polished pebbles, and, where tho omrent is not too 
strong, covered with a L^r of day. If sand has beenoocnmidated 
on the shore, the wind soon tnmmomis it after tho retreat of the 
river into hiUocks or rivordunes, 'When these contain a prppor- 



-—-If — ^ va|f6wnujraiw«^siwiu0«eHiiiS which 

cany on ureter mingled with femremateriaUi; and are nowhere more 
nraeroi^y represented tiian in Drenthe, where all the dr^ume is 
of thu ebuaettr. The puitah fens ocenpy 188,651 Bae& ^der- 
etdyleseflm^ldglif^ ^le “datgtandeii''atefotmedvhere 
remum ^eat-fidd s are Irid out along mdfldly constrncted canals, 
ijfl the deiraded u nstulljr nnVlwd up for snUe or nastniv 

^ oHaviMn. Ae deye— which 
fcmieh the nohest mhle the most laxmiant m^oirland. 

Jnaterial for bricks and earthenm^-^ 

p^ea^, and ^dldsea-^y of the distr^ttcoveied from the 

S^'n Ja the provinces of 
Oroningen, Fneitend, KorOt and South BoUsnd. Zealand 

^^pMml^lhan 1,676,880, or abont SO per cent, of the ear. 

ntnated dong the hanVa ©f tho 
acres, or abont ft per aant , *0^ 

SSi w® fiformed in to 

me or tnese rivers by the hurh-wafer fine. Tbp pfnum. 

to^toS'rf ferme?SLeliS^ 

8 to 6 feet thiet. ™ fwm 



ainenrL^ «>« ““"ted 

surface— 157,167 aisreB. ® 

districts covers 197 .X 1 A _ *“:tiay ^ tho redaimed 


«wiywheie dav. 
itiona ism consequently much num 


4v w w use nuun j 

where the drainage 
^wnnenrive than in 


ttuu vtt uic iriwi wivvr Auuiiuzea auu opjiosiw Aossum; ana 

vaiioQseminencesin otherparts of the country, such ns^gsietcnberg 
near Zwolle, and the hri^ts near Deventer, seat Grefthont opporito 
Kamjpen, and along the Meuse between Yenlo and Mode, must be 
eonsideiM as of amilar or^guL "Hcibanen," ilc., heath-trucks, 
so called on account of their sterility, ore beds of river graved cosily 
disUngoished from the diluvial gravel by the smooth, worn, and 
urdform aj^mnee produced ages ago by tho action of the current 
Thqr are mond, for example, in toe Bctuwe, about Avezaat, and 
between Idonden and IVaadcnodcn. Sand-drifts are dune forma- 
tions originated by the action of the wind on the diluvial sand, 
where in one wiqr cr other it has been stripped of the heath-ernst 
. They extend to 179,220 acres, or about 2} per cent of tho sutfiiec. 
i The fen strata occupy in all 1,5D8,30(> acres, or 1S\ per cent ; the 
; chiystrata 2,815,850 oere^ or about 35 per cent ; alluvial sand 

stmta 475,477 acres, or about 6 per cent ; and the whole rilnvium 
4,799,627 am, or 59 per cent 

Tlie diluvial or sand and gravel strata of tho Netherlands are IHluvIri 
w from being of such economic importance as theoUav^ stmta. sireta. 
The agr^tnral products— mainly buckwheat and tyo— oroncithcr 
so abundant nor so valuable as the wheat and tapo^sced of tho clay 
wus; and neither stock-breeder nor datty-fiwuicr obtains so satia- 
results. The boundary of the diluvial stmta may be roughly 
mdfeatod bya line nmning through Y'insehoten, Oroningen, 5ok- 
Leeuwaideii, Heercnvecn^Stceniniik, Zwolle; jSIbniatlio coast 
of the Zuy^r Zee, Kaarden, Dtrecht, Bhcnen, Bois-lc-lhic^ Breda, 
Beigtm-op^m, and Antwerp. South and castof this linclicsthe 
wimam, for tho most part on tho suifoce, except in the places 

aliwiymentlmied whew the feitt, the riTor.<day, tho strw 

OM the rend-diifta are situated, or in the extreme sonth and cast 
older ^ta m^e their appearance. To tho north and 
west of the liTO the o^ dihiTial strata are those of the Zuyder Zee 
tal^: m Tbxd, YTieriugen, and Urk the soil re of diluvial 

^eduavid foima|dooi ate su^vided into gravcUstiata and 
sand^ta. Tlo to fotmer iMlong a) to Scandinavian dauviutn. 
m \rhi^ OGCW greutes wd chalk llmta derived from Scandinada! 
ntnated to to norft of to Ovetymd Vccht(tot ia, in OiYtt.}«,a«r 
Bwto to Bonth-vrot of Fricdand, ond to isfands): 

Scandinavian grovel containa 
atoe-^t from Unnater, to T^ntohntger AVald, and to 
alow to ^ino (it u aitoatcd between the Tcdit and to 

mim Guclderland)'; (8) 

wlnnum, totitnte of granite, but with manr fniCTteto of 
dAM S**?’ other Mnds of atone from toMn^taiiia 

jnw md to Mense) ; (4) to licnao dilmlum, containiue materials 

tbe’stromT nndSy 
tefa, nf dflttvinnjr&Ee the precc^g variety ^i- 

^ OT to to inttoeneo ol 

the ’sea ItoSha formed by 

«* Ae miaKra item 
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In the dilaTinm must also be indnded the loess, Trhioh nnmiTWP« 
a large proportion of the piorince of Limbnig. The -whole dflnrnun 
comprises 8,808,880 acre^ or about 40} per cent of the country, 
distributed thus:— ^candhutrian 4} per centi, mixed diluvium 4}, 
Shine and Meuse diluvium and Limbu^ flint dilnvinm 1, loess 1}, 
and lastly the sand dilnvinm, whidi indndes the dilnvid river* 
banks, 2,876,770 acres, or about 29 per cent. 

The oldn formation^ which occupy a very limited area, occur in 
the east of Gndderland and Overyssd, in tiie south of Limburg, 
and in Zedand-Slanders. That they also form the substratum 
dsewhere, e.g., in Zedand and Bmbmt, is not improbable. The 
area of the Tertiary strata is 8425, and of jbe ^condary 8746 
acres. 

As regards the capabilities of the soil, TTolland does not 
hold an exceptionally fiivoniable position, — 31 per-'Cent. of 
the country consisting of good and about 2 per cent, of 
inferior day land, whne more than 45 per cent is poor and 
partially reclaimed sand, and folly 18'5 per cent is covered 
-with fens. The following figu^ show the acconnt to 
which the soil is actually turned : — 64*3 per cent, consuls 
of arable and pasture land, gardens, hay-hdds, and orchards; 
6 per cent is occupied by water and roads ; 7 per cent is 
woodland ; 0*7 is covered with buildings ; and the rest, or 
22 per cent, must consequently be assigned to the waste 
lan^, shorei^ and dunes, the reed-beds, heaths, and farm. 
The extent of this uncultivated area is of course being 
gradually diminished by the more general emplcyment of 
improvged methods of ^inage^ by prevention of the pro- 
gress of the sand-drifts, by reclamation of the fens, by 
the extension of facilities for the caixiago of manures, and 
by the parcdding out of the mark-lands or commons which 
are now used only as public pastures or for the digging of 
turf (plaffgen). The distribution of the cultivated lands in 
the sevei^ provinces is considered below in connexion 
with the denkty of the population. 

The l^etherlands are watered ly three'main rivers — the 
Bhin^ the Meuse or Maas, and the Scheldt or Schelde, 
besides a great number of smaller streams. How the Bhine 
breaks up into Bhine and Waal, Bhine and Yssel, Crooked 
Bhine and Lek^ Old Bhine and Vecht, and finally readies 
the sea at Batwyk, may be seen from the nntp • and also 
how the Meuse at Gorcum forms a junction with the Waal, 
flowing on to Dort under the name of the Merwede, and 
thence continuing to the sea between the South Ho lland 
Islands and South Hollaud, under the names of the North, 
the Old, and the New Meuse.' There too may be traced the 
course ^ the Scheldt, with its broad mouths bounding the 
Zealand Islands and separating them from the mainland of 
Flanders, or that of the Yssel by Deventer, Zutphen, and 
Eampen to the Zuyder Zee. These great rivers render very 
important service as water-ways, as the following Statistics 
may show 
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y 
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The depths are those of the fairway. The mean velocity 
seldom exceeds 4*9 feet, but rises to 6*4 feet when the river 
is high. In the lower readies of the streams the' vdodty 
and dope are of course affected by the tides. Ih the Waal 

) These fiRores have reference to the Lower not to the TJjiper Bhine. 

‘ Below Oxave. 
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ordinary hi^ water m perceptible as fat up as Bonund; 
in the Lek the maximum limits of otdinaiy and spring 
tides are at Vianen and at Euilenbnig respectivdy, in the 
Yssd above the Baterveer and past Wyhe, and in the 
Meuse near Heusden and at W^. I^e following table 
shows the fdl at ebb and flood tide respectivdy in the 
rivets named : — 


Lower Bhine and LAi from F^mnetden to 

Kiimpen 38'827 and 82‘838 

Waaland UEerwedej from Fannexden to &id- 

imtvdd 88-479 „ 81-686 

GnelderJand Yssd, from TVesterTOort to hlond 

Ganzediep 81*06 „ 81*00 

Mease, from Grave to Wondridiem 18*07 ,i 12*66 

The ifdl in llie Mease from Maestridt to Te^o 
is 107*06 feet 


The total lengQi of the navi^ble dionnds is 1186 mile^ hat in 
I certain pDaoes aand-hanks ann diaFowa not 
the diipping traffic at low water daring the summer. As a draw- 
hack to the services rendered bv the rivers most be mentioned the 
danmge inflicted hy their inundations and ice-drifts, for protection 
^gainst which river-djkcs were constnicted as early as the days of 
the Bomans, and, in &e lower reaches, more e^ecially inthe course 
of the nth, 12th, and 13th centuries. It isonly in amwidacefi— for 
example, on the right-hand aide of the Bhine^that devatad banks 
are found. Elsewhere between the dykes and the stream lie “fore- 
lands” or “outwexderi^” whidi are usuaUy submexged in winter. 

That the rivers cannot at all times, any more than the sea, lie kept 
under control by the dykes is diown by the floods of 1776, 177o, 

1784, 1799, 1809, 1820, 1861, &g. 

The sm^er streams are oftmi of great importance. Exc^ 
where they rise in the fens, they call into life a strip of fruitfu 
verdure in the midst of the barren sand, ^and thus lead to the 
existence of manjvillages. The low-l^ng spaces at the confluences, 
being readily laid under water, have been not nnfrequently diosen 
as mos for fortresses. Ajb a matter of course, the streams lare 
also turned to acconnt in connexion with the canal ^ptem, — ^the 
Holland Yssel, the Gou^ the Botte, the Schie, the Spawe, the 
Zaan, the Amstd, the Diez^ the Amer, the Mark, the vedil^ fhf» 
ZwBite Water (IB^ck-water), tlie Euinder, and the nnmeioas Aas 
in Dreudie and Groningen being the most important in this 
respects Laxgdy by means of these natural water-wavs the Dat(^ Gaoals 
have formed mr themsdves a network of conals, small and great, 
the united lei^^ of whicb amounts to 1622 miles. The canals 
differ greatly m character in the different provinces. In Hortli 
Brabant and limbmg the Zuid Willemsvaart (South William’s 
cuial) unites Maestiicmt via Weert and Helmond with Bois le Duo 
(*8 Hertogenbosch), communicates by aside branch with Eindhoven, 
and has a connexion with the canal from Maestrioht to liige. In 
Zealand the canals give the towns of the interior communication 
with the sea or the river mouths ; for example canals lead respect- 
ively from Temenxen to Sas van Gent and to Ghent, from Middle- 
bug to Ycere and from kliddleburg to Flushing, from Goes to the 
Ea ste rn l^eld^ and from Zienkzee also to the Ea^em Scheldt^ The 
canal from Hansweert to Wemeldinge has been cut to allow ships 
to pass between ]^t and the West Scheldt In South HoUpd 
.many canals serve the like purpose ; thus the Yoom canal unites 
the Haxingvliet with the Ffew Mouse, wl^h does not allow the 
passage of large vessda above Biid ; and'aimilarly on acconnt of 
me many banks and didlows in front of Hdvoetduys a new water- 
way has been opdied np to Botteidam "by widening the channel of 
Ae Schenr norm of Bosenbuig, and eutung across the Hoek van 
Holland. The Goeree inlet unites that j^ace with the Haringvliat 
Of a different character is Ihe Zedeiik canal, winch unites the prin- 
cipal river of central Holland— -^o Lek—- (at Yianen) means of 
the Unga with the Merwede (at Gorcum). As Botterdam baa its 
new wato-way^ so in Hoith Holland Amsterdam is connected wilh 
Hieuwe Di^ by the canal via Fonnerend and Alkmau ; and, this 
canal being too shallow for the largest class of vessds in cargo, the 
cimal to Ymuiden has hem oonrtxucted across HoUand-op-zyn- 
smaZst HoUend at its narxawest), Amsterdam is farther con- 
nected with the Yecht by the ^nlsdie Yaart, and uith the Ldc 
and the canal via Utrecht by the Yaart Bhine. In the 

province of Guelderland Hi|jkerk inlet unites that town with the 
sea, and Apddoom communicates with Hattem north-east through 
the Grift cflnal and south-east with the Yssel through the Dierm 
^naT- A totally different character belongs to the canals in tna 
east arid north-east of the country, where, m the absence 
rivers^ they form the only water-ways which render porable the 
drainage u the feTia and the e^^oxt of peat, and unite the lesser 
streams with each other. Thus in Oveiyssel the Willemsvaart 
connects Zwolle and the Zwarte Water with the Yssd, me Draem^ 
vaart connects the YechtTuth the Zwarte Water neat Ha^mt, aim 
a connects Almelo with Zwolle. In Drenthe the Smildervaart 
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Q&nU, tlW iJeueiBirooni, nna nm. 

WiHwiwvaart unites Assen with Gronwfi®”? . t? 

to the Lauwer Ze» via Fmneker, Loeuwrdon, end 
from Leeuwarden to tJie Lemnior, whence there “ 
with Amsterdam : end that fiom Stroobos in the ci^ of the pre- 
Vince (in connexion with Gnmingen) to Shivoren in tjw ™th- 
west It would he superflnons to onumcrete tl» toge <»ne|8 hy 
which almost all the hwee towns commimiMto with cwh other ; 
and it is eonally unnecessaiy to mention all wo lakro^ which rast 
in neat numhen, especiaUy in Friesland ond Qwnlimen, inw ore 
coimeoted with rirers or streamlets* TJioso of Fncuanu are of note 
ibr tile ahnndauee of their fish and thdr bcautv of ntontion, on 
whioh last aecount the Uddelonnecr in Guiddcrliind is alsocelc- 
hiated. The Rockanje loiko near Briel is remarkable for the 
strong chalky solution winch oorers oven the growing xeods with a 
bard crost Mure of the lakes ere nothing more timn deep pits or 
mttwaTiiMi from whiw the peat has hceu extracted. 

The climate of Holland^ ie such as might be conjectored 
from its geographical position and its generally lore level. 
Situated in the temperate zone between 50° and 53° N. 
lat| it shows a difference in the lengths of day and night 
extrading in the north to nine bourse and there is a corre- 
spondingly Wide range of temperature ; it also belongs to 
tbe region of variable winds. The following tabic, from the 
observations of J^fessor C. D. Buys Ballot, the wdl-hnown 
director of the Meteorological Institute at Utrech^ shows 
the average temperatures and the barometric hmgbts ro- 
corded there during 1849-1878 
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The mean annual temperature was 9*91° C» or 
49*88° Ibhr. 

How large^ the wraterly winds predominate is shown 
by tbe following statistics. On an average of ten years 
6 per cent of winds were N,, 6 N.N.W., 7 N.W« 6 
W.N.W., 7 W,, 10 W.&W., 12 S.W., 7 aS.W. (total 69 
per cent), and 7 &, 5 S.S.R, 5 S.E, 2 ES.R, 3 R, 6 
RN.R, 8 H.R, 6 N.KT.R (total 41 per cent). The 
west winds of course increase the moisture, and modemte 
botii the xeinter cold and the summer heat while the east 
winds blowing over the Continent have an opposite 
influence. The fcdlowiDg tables derived from observations 
taken at Utrecht shovns that, as might be expected, ilie 
tEinfiall is large 


ATonthi. 


January < 

Febniuy 

March*, a ««i 

April 1 97*3 3*43 

* 124-3 4-89 


Arenas 

EfBMnithm 

(1B&VC4). 


Mmisi, Intlies* 
12-8 0-M 
23*3 0-91 
fiO-S 1-09 


May. 

June 

July 

August 

September 

October 

Korember 

December 


Yearly average,. 


m-2 6-28 

1S8*& 4*94 
117*3 4-CS 
6P*fl 2*74 
38*1 1*50 
1S*3 O’CO 
12*1 0*47 


810-2 31-88 


Rdnx 

PajB 

(18fS-7B) 

Atcreps 

IU]nr«U(»IS*78). 


Minim, laches. 

401 

50-8 1-08 

380 

4G-2 1-81 

375 

43-0 1-72 

319 

40-5 1*55 

338 

49-7 1-95 

300 

£0*0 1*99 

35S 

74-4 2-93 

392 

65*9 3*38 

381 

09-1 272 

390 

687 2-70 

409 

£8*3 2*29 

40G 

58-8 2'31 

148 1 

695*4 27-37 


It cannot be Fairl that the cliinatc is t>articuiarl}' good ; 
indeed to strangers it is rather the revcn<c of pleasant. 
Fevers, colds, and, when proper precautions are not taken, 
chest disease and consumption, are results of the change- 
ablcncss of tho weather, vrliicb may alter completely within 
a single day. The heavy atmosphere likewise, and the neccd- 
sity of living vitbin doors or in confined localities cannot 
but exorcise an influence on the character and tcmpcraincnt 
of the inhabitants. Only of certain dlstticL«, howev-er, can 
it be said that they are positively unhealthy ; to this cate- 
gory belong somo ports of llolland, JScaland, and Friesland, 
where inhabitants are exposed to the exhalations from 
the marshy ground, and tho atmosphere is burdened with the 
sea-fogs. To w*hat extent the hcalthiucM of the difierent pro- 
vinces varies may be seen from tbe following table of the an- 
nual dcath-ratoforthctwcnty-fivcycarsfrom 1810tnl8Gfi ; — 
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Males. 


FciaaTr*. ( II ih&'zcn 


Gueldcriand 1 1 in 42*ln J l in 


North Bmbant 

Limhuig 

Drentho 

Friesland 

Groningen 

Oveiyhscl 

Utredit 

North Holland 

Zealand ^„| 

South Holland I 


42*32 i 
41 9S 
40 64 
4009 


30*01 „ 

33 CS! „ 


30 33 


20-51 . 
20-01) 


i »' 


44-00! 

1 in 

42-95 

43 on 1 

91 

42-89 

42 61 ! 

|l 

42-08 

43 6*2 : 

fl 

42*£4 

43-67 • 

If 

42*07 

42*i»i ; 


41-24 

40-51 , 

|9 

39-75 

30*14 

91 

31-90 

34-32 

9* 

32-85 

32*24 : 

If 

80*64 

32-81 ^ 

\ 

If 

30*cn 


For the whole kingdom the annual death-rate was 
1 in 36*7S>-tbat for tho males being 1 in 35-49, and for 
tho females 1 in 38-14. 

That the density of the population must, opart from Dennty 
other causes, increase through the actinisition and cultiva-ofpBpu* 
tion of new land, and that it visibly differs very greatly 
acGo^ing to the difference of the soil in tho different 
provinces, may ho seen from tho following table, wherein 
tho inereaso of tho percentage of cultivable land and of 
the poiiulation is indicated 
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157,504 

204,909 

03,898 

178,695 

309,793 
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413,088 

479,787 

157,792 

348.891 

189,281 

249,124 

323,872 
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273,770 

403,840 

101,370 
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The greater deasiiy of population in the Holland provinces 
as compared with Hrenthe cannot bo explained, however, 
merely by the character of the soil ; the variety of iu- 
‘dustries and the great number of large towns contribute 
to the inequality. All the towns with 100,000 inhabitants | 
and upwaris (^^sterdam, Rotterdam, and the Hague) are 
situated in the provinces of Holland ; of the 36 communes 
irith more than 10,000, 9arcin Holland, none inDrenthe: 
of the 35 communes between 10,000 and 4000, 9 are in j 
Holland and 2 in Drenthe. The reason why in the wcst^ 
and especially in the district between Amsterdam and 
Kotter^m, there is such a clustering of large towns, 

. only surpassed in a few parts of England and Belgium, 
is to be found in the facilities there afforded for earning 
a subsistence. Holland is emphatically a country of large 
towns. According to the census of 1869 there were 
forty-four which had a population of upwards of 5000. 

■ The greatest of all was Amsterdam, with 256,154 in- 
habitants; and next in order came Rotterdam, with 
113,734. Two others had upwards of 50,000, the Hague 
and Utrecht, respectively 81,881 and 57,085. Arnheim, 
Leyden, Haarlem, Groningen, and Maestricht were all 
above 25,000; and Bois-le-dnr^ Delft, Dort, and Leea> 
'Warden above 20,000. The five towns of Nimeguen, 
Gouda, Holder, Deventer, and Zwolle had each between 
15,000 and 20,000; and Breda, Zutphen, Zaandam, Amers- 
foort, and Kempen W'ere all above 10,000, though less than 
15,000. Since that date many of these have considerably 
increased in size. In 1879 Amsterdam had about 300,000 
inhabitants, Rotterdam 140,000, the Hague 100,000, and 
Utrecht 70,000. 

JSatioa- As the density of the population varies within the nar- 

elifies. row Emits of the Netherlands, so varies likewise the origin 
of the people. Although efhnographically the whole popu- 
lation belongs to the Indo-Germanic family, or more ded- 
nitely to the Teutonic' branch of it, the descendants of the 
Frisians may be clearly distinguish^ in the north-west. 
The months of the Heusc separate these from the descend- 
ants of the Franks, who pushed eastward across the Mense 
but never settled beyond the Waal, wliile the territory of 
the Saxons, who came later from the east, extends no 
farther thau to the Utrecht Yecht. The descendants of the 
Saxons consequently lie between tliose of the two first- 
named peoples, although naturally much commingling has 
taken place between Frisians and Saxons, and Saxons and 
Franks, especially in the towns and on the newly-acquired 
glands. The representatives of the Semitic stock (Portuguese 
'or German Jews), though their influence is not unimportant, 
number only 50,000 or 60,000, of whom about 40,000 re- 
side at Amsterdam. The descendants of the three Teutonic 
I>eoples above named ate very slightly distinguished from 
^ch other by their physical, intellectual, and moral char- 
acteristics, and all the less so because the Dutch type is 
not itself strongly marked and bears the traces of foreign 
commixture ; for many Flemings and Brabanters settled in 
the country .at the time of the revolt against Spain, many 
Germans, Englishmen, and Scandinavians daring the pros- 
perity of the republic^ and many Frenchmen after the 
revocation of the edict of Nantes. The differences most 
clearly discernible are- in the old local laws, in the pecu- 
liar customs, and above all in the dialects. Among these 
last must be distinguished the Holland dialect (Hollandsch) 
spoken in the provinces of Holland and part of Utrecht; 
the Zealand dimect (Zeeuwsch, in Staats Flanders inclin- 
ing towards Flemish) ; the Brabantine (modified), also 
spoken in a part of Limburg and the south of Gueldor- 
land; the Lower Rhenish, which is again subdivided 
into the Guelderlaud, the Overj’sscl, and 'the Drenthe 
dialects ; and, finally, the Groningen dialect. The peasant 
or country Frisian forms a completely separate language 


mtk a literature of its own. It lias not been at all satis- 
factorily determined in what parts of the Netherlands the 
remains of a pre-German population are to he found, nor 
to what extent they are to he disriuguished from the Grer- 
mans hy the form^ of the skull ; hut investigations are being 
carried on in this department of inquiry, and a map is 
being prepared to indicate the boundaries of the various 
dialects. 

^ The goveinuient of the Netherlands is regulated hy the constitu- Grovem- 
tion ol 1816, revised in 1848, under whidi the kings x>exson is in- ment. 
yiolable and the ministers are responsible. TJie crown is heiedit^ 

In both the xnolo and the female lino according to jirimogenituro ; hat 
it is only on the complete extinction of the mtde line that femdes 
can conic to the tluoue. The crown prince or heir apparent is 
the first subject of the king, and bears the title of the IMnce of 
Orange. The king alone has executive authority. To him belong 
the ultimate direction of foreign aflnirs, the power to declare war 
and peace and to make treaties and alliances, the supreme command 
of the arm}* and navjr, tlie supreme atoinistmtion of the finances 
and of the colonies and other possessions of the kingdom, and the 
Tnerogati\*e of mercy. By the provisions of tlie some constitution 
he establishes tlio ministerial diqiartments, and diares Ao legisla- 
tive power with tlie first and second chambers. The heads of the 
deiiartnieiito to whom ilic especial executive functions aro entrusted 
are eight in number, — ministers respectively of tlie interior, of 
public tvorks (the ^^watcistoat,’* inmuding trade and industry, 
railway's, post-office, &c.}, of justice, of finance, of war, of marine, 
of the colonics, and of foreign nflairs. Tlicy arc appointed and 
dismissed at the picasuic of the king, usually aetermiiied, however, 

05 in all constitutional states, by tlie will of the nation as indi- 
cated by its Tcprcsentativcs, The members of the first diamber are 
chosen by the x>rovJncial states f^m among thosc^who bear the 
potest burden of direct taxation in cadi province, tbe jiropor- 
tion of persons thus eligible beiim 1 to evciy 8000 of the popu- 
lation. North Biabant sends 5, Guelderlaud 5, South Holhmd 7, 

North Hollniid 6, Zealand 2, Utrecht 2, Friesland 8, Ovexyssel 3, 
Groningen 2, Drenthe 1, Limburg 3 — or altogether 89. The 
duration of pailiainent is nine years, a thiid of the members 
retiring every three years. The ''retiring members arc digible for 
re-clection. The members of tlie second dminbcr are chosen in 
tlie dectoral districts 1^^ all citizens of full age wlio pay direct 
taxes vaiying according to local dreuinstances from 20 to 160 
guilders. One member is elected for every 45,000 of the popula- 
tion. At present (1880) there are eighty-six; must be at least 
thirty years old, and they cease to be members if they take a 
salancd Government axipuintnient They discuss all laws, and 
liavc tile right of proposing amGndnieut& Their term is four 
years, but they arc rc-eligiblc. All communications flrom the king 
to the states-gcncral ana from the states to the king, as well os 
all general incasarcs relating to internal administration or to foreign 
liossessions, are first submuted to the consideration of the coun- 
cil of state, wliich also has the right of making suggestions to 
the king in regard to subjects of Icgidation and administration. 

The king ap])oiiits the vice-president of the council, which con- 
sists of lourt^u members; he is iiinisolf the president, and can 
name councillors, to tbe number of not moxetiian fifteen, for special 
service. 

The provincial administration is entmted to the provincial Provin- 
states, which aro retumed by direct election by tlie same dectors dal ad- 
as vote for the second chamber. The term is for six years, but ministra- 
Xiati of the members retire every three years. The xiresident of the tion. 
assembly is tiio royal commissioner for the xirovincc. As the ivo- 
vincial states only meet a few times in the year, they name a com- 
mittee of doxmty-statcs to wliich the management of enrront general 
business is entrusted and wliich at the same time administers the 
afiairs of the communes. At the head of every commnne stands a 
communal council, whose members aro chosen by the inhabitants for 
a definite number of 3’caTS. The president of the coinmunal council, 
tiro burgomaster, is named b)* the king in every instance for six 
3 *ears, and along with the magistrate to M chosen by arid from the 
ntern^rs of the council is charged with the denary odmrnistnitron. 

The provinces, as already stated, aro elei’cri in number (the grand- 
ducliy of Luxeniboni^ over wfrich tbe king has control, is not 
incorporated with the Kingdom); the number of communes at 81st 

December 1878 was 1128. , , . , -i t 

Tbe administration of justice is entrusted (Ij to the high coniicil, Justice- 
the supreme court of the whole kingdom, which holds its scions 
at the Jlague, and Is the tribunal for all high Governrnent oiMiais 
and for the members of the statos-geneml ; (2) to the five courts of 
justice for criminal cases, and for appeal in more important P^tire 
and civil coses ; (3) to courts established in each arrondissemcnt ; ( 4 ) 
to cantonal judges appointed over a group of communes, 
iurisdiotion ia rostricted to claims of small amount (under m 
guildcia), and to 'breaches of police regulations, and who at tne 
same time look after the interests of minora. 
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FNtnee. Tlie fUlowing atatemeat of tho 
middle of 1878, end of the ex] 
JSktats Ckturant for 1879, No. 


.X2, 000.748 I 
881,048 
9^8181903 
30,410 
1,70^301 
131,381 
803,683 
69,290 
80.U6 
13,694 
7G,74e 


XHiccttaxotloa 
^poit aod Impoit Ouuei • 
Ezdaa ..m...... .....i 

WlA ud Bn?er wes 
Indirect tosttlim .. .... ... 

State demidns 

PDSt-OfflCS 

Govemmenttelcenoihi • 
State letterteB 


Game wid fldierlec .... . 
netdoea ...... 


xevenne for the year ending the 
'itioro for 1877» is taken from the 

JSj!pe»dit»rt, 

SoTal iHiuaeludd .....£72,018 

DupcnoranthoriUeaer tlie atste 49,113 
Dqiartnioat of foreljmsflalm.. 6(uil 
n ]ttiUGe.M.......... »0,S01 

f. Interior........... 40^391 

n inarine.M.......«..l,178,3t7 

KaUoiuil dett«................,....3, 187,051 


JOqwttneot of finance.... 


..MllflOsi 

..1,B95W 


n i»aterat88t...«..S/il8,688 

,« colwtea 134, 7M 

UnanHclpatea cxpenaca 8,103 

itow„„«7,n3;«3> 1 tbui je9jti},na 

The following fahle shove the nvenue and cxpcnditura for the 
movinoes and ccnmmines, and the oontrihutione xeeeiTed from the 
Datch Indies 
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£379,690 
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390,6(7 
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£361.313 

344,326 
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315,477 
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961.U7 

337,360 
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385,969 

••• 

■>* 

£S,M3fiiO 

3,76i^K.’7 

3^317^73 

6,(60,414 

£1,1^^ 

3,4^0.^69 

3,377,611 

3JS65,700 

HprooN m HI 


^Vo ajppend the total rccci]it8 of the U*ii ^-ears 1668*77, includinr 
the ordinary revenue, the Indian contrihiitions halauces from pr^ 
viou9 budgets, proceeds of sale of domains &c., and the total W 
nendituro for the nnic years, including, livsidcs the ordinary 
budget, the outlays in paj'ineut of annuities, in funding and dl^ 
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1873. 
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1 1874. 

ms. 
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' IN77. 
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abo^ iMaMj vwuau^a wi cuvou}', nniiicri', 

engineets, and ^darmene, forming togetlier'a force of 60,000 
men, with 8000 horses. Lem than half, however, is kept in arms 
the whole year. The soldieis are raised partly by voluntary* enlist- 
ment, and portly Inr conbcription. In 1876, 1877, and 1878 the 
conscripts ^nted to 10,808, 10,878, and 10,772 wspectivcly. 
xiiey are seleeted from the males who have ontcrw their tucntictli 
year and m sot exempted forspecial rcasona The term of serrico 
to time of peace is Eve yearn, but may be extended in Ume of war: 
the conscript recrnits, however, so far as the number of voluntecn 
j^fts, am kept under arms for a few months only. A portion of 
toe annual contingent is appropriated to the marino servioK In 
m ^mmunes there are sdiuttei^en/’ militia “trainbandB/’ 
wh^ in time of ww serve for tlio defence of the country, and at 
?** «fder. Their actual tem of 

““*® inhaWtant from his 
to hu thirty-fi^U year u liable to be called out 
1870 ^ro u-cre of tlieso on duty, in 88 imjjij. 
J»duding 673 oIDccm! 

^ was-home scrricc, 17 shins 

3162 men; Indian militaiy marine, 23Bhinswith 1798 Iiand^ 
anxQiaiy squadron, 4 ships with 900 hands* in the IniliAa 

S7?«S»^d Angust 
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wuuew ana / naming vessela The stn^njvfii «r 
^ manna roros wasin July 1878 rotum^atSMS. Md a^fmnW 
of pins carried by the navy at about 600 
la accordance with the law of April 18, 1874 tlie mflihrv 
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.... jiHc jiwH (giv wniian «/ci7iu, near 1 niuiucn, to trio 

Zu^TJer SSee and the Xieuwe Ilollandache water-line; the aonthem 
water-ljiio from iho Meiwe above St Andiirs to the Amcr below 
Gcerlnildcnbeigj' and tlio works on the ir^tern Scheldt. M 
nlroadyiiicnlioiied, iii many cans the fortifications t in Ihj supple^ 
inenfcu by extensive inniidntiona. ^ ^ 

^ WoJhwjd enjoy full ivlfgiou^ an well as iioliticiil Rdlduiu 
hiicrty. ^ot only is the fn*c |irofe.«;sion of his religious opinions ^ 
cnaiuntcGd lo every one Igr the coii.*>titutb>n; the s.iuic prouction 
^ the^nousccclc^wslical Iwlies nil the adhrivnta 
of the dificrent errais have ei|iin] civil and political righiji, and mital 
claiins (o public offices, dimiiti^ and ap|iomtw«'iit<i ; and all W 

tcitdonl^'"*”* thus os wgards 
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Chuxch, n ]iroTinciaI committee of soperrision for tlae ecclesiastical 
udminzstration. For the whole kingdom this supervision is entrusted 
to a common **collegiuni " or committee of sujiervision, which meets 
at the HaguC| and cou'sists of 11 members named hr the provincial 
cominitteo and 3 namml bv the syuo*l. Some con^gations Lave 
within recent years withdrawn from ])rovincial 6U]K!;rvision, and 
iiare thus free control of their own financial affairs. As a Roman 
Catholic province Holland is divided into 5 dioces'.-s— the arch- 
bishopric of Utncht, and the suffragan bishoprics of Ilaarlein. ik>i5 
Ic Due, Breda, and Koermund, which are severally divided into 
deaneries (dekanaten). 

The various denominations arc snbddizcd by the state. The 
totil thus expend^ in 1877 w^is £65,6I»4. 

Eiiica- Priniaxy cuucatinn is being mom widely diffosed year after 3 *ear, 
tion. and at the same time receiving increased support from the state. 
Wliilc in ISGS thcru were 3675 schoolj^ attends by 437,311 pujiils 
and conducted by 10,375 teachers, the corresjionding figures for 1877 
wen? respectively 3513, 522,861, and 12,202; and while in 185S the 
state, tlic provincc.s and the communes cxi^ended only 1,275,804 
guilders ( Mils. Sd. sterling) on theschooh^ the cxficndituro for edu- 
cation in 1577 was 7,271,484 guFMcrs. In 1575, 1876, and 1577 
there were 841, 545, and 847 in every thou«and boys betwveii six 
and eight years of age at school, and 756, 706, and 503 out of every 
thousand prb; and from nine to eleven years of age 5S1, £00, end 
910 out of cvety thousand t*oy>, and 512, 515, and 827 out of every 
thousand girls. There is tha? a steady decrease of non-attendance. 
The improvement of primary edneation is shoam by the growing 
decrease in the proportion of conscripts who could neither re-vi 
nor write: from 1846 to 155S thht w:ts 22'S2 per cent.; 1852-62, 
1979; 1853-67, 1774; lSCS-71, 15-40; 1572-76, 13-13; and in 
1576 only 11*99 per omt. There are no Iillingnal schools in | 
Holland, and teachers discourage the ti<>e of the dialects.^ 

For secondary crlucation there were in 2577 39 **hiirgher schools*’ 
(partly day schools, |urtly night sriiools), with 372 teachers and 
4319 *p^piN ; 43 indastri^ art and technical ^chfiolc, with 263 
teachers and 4145 papil&; 53 higher cla&s ** burgher schools,*’ 
Laving coni?es of 5 or 6, of 4, and of 3 years, trith 620 teacher^ 
and 4000 pupils; the TKzlytcohnic school, with 12 professors and 13 
teadiers, ana at:«*nded by 319 pupils; and the national school of 
agricciture at Wageningc^ with 2<*0 pupils. Schools of naviption 
were maintained .it Rotteniam, Amstenbm, Helder, Ter^ichelling. 
Vixeland, Harlingen, Schiermonnikoog, Groninpn, Dclfrijl, and 
Vctnd«am, with a total of 536 pui/ils and 26 instnictors. The 
secon'tars- school for girls (with coun^es of 5 and of 4 or 3 years) 
were 12 in nucnl>:r, and li^ aiiout 900 pupils ami a teaching staff 
of 1 40. For secondary education in 1 S7C tlie state exE>ondefl 933,721 
guilders, the provinces 24,329, and the communed 906,618, making 
a total of 3,864,665, or £155,389 sterling. 

Tbr; liigher education is prorided for in the four universities of 
Leyden (founded in 1575), Utrecht (2636), Groninpn (1614), and 
Amsterdam (1877), with 45, 34, 31, and 41 profcr^ors, and 627, 401, 
189, and 339 students re.s[«cctivii-ly. Instruction is al^o given by 
about 100 teacliers to 1400 ^uipiN in various seminaries and theo- 
logical schools; the nunther of J^tin or grammar schools .itid g>-m- 
nasta in 1877-78 was 51, with 240 teachers and 1503 pupils, Tlte 
total cost of the higher dneation amounte^l to 1,057,694 gaiid*.rs. 

A national iostitution at Leyden for tho study of the latigunps 
geography, and ethnology of the Dutch Indies has givrti place to 
commanm institutions of the Fame natnte at Delft and at J^yden, 
founded in 1S6J and 1577. ililitaiy-and n.a%'al instruction arc pro- 
vided for by corps schools, by a tntiriing battalion at Enm|>cn, an 
artillery training comjiany at Schoonhoven, and scientific coun-es for 
the several corfis by the royal milibiiy academy (founded 1828), 
the •* school of war’* for ofiiccn, the royal iiavj- institnte at Wil- 
lemsoord (1856), and by training sliips at Am«tortlam, Rotterdam, 
and Helvoet&Inys for miprenttee be^tswains, sailors, cabin-boys, 
pilots, and engineers. For the education of medical |>ractitionGra, 
civil and military, the more important institutions are the national 
oljstetrical college at Amsterdam, the national veterinary scliool at 
Utrecht, the national college for inilitiry physicians at Amstertlnm, 
and the establishment at Utrecht for the training of military 
apothecaries for the East and \Vf st Indies, 

Scientific Of the numerous institutions in Holland for the encouragement 
tnd art of the sciences and tlie fine arts, tlic following arc strictly national 
instita- —the royal a<»demy of sciences (1555), tlio royal Netherlands 
Sos,% meteorological institute (1854), the national ncaflemy of tlie plastic 
arts, the royal school of music, the nation.il archives, the royal 
picture gallm- at the Hague, and the national gallery* of modem 
masters iii the Pavilion at Hoorlern, the national innseutn of an- 
tiquities, the national museum of ethnognipli}* at Leyden, Uie 
collection of curiosities at the Hague, &c. Provincial seien- 


^ See Geschiedhmdigorxrzigtvnn het Ingtrwdmcijs in Ntderlntid^ 
Leyden, 1849 ; Be vxi aphti lager ondenegst inrf annUchndngcndoor 
«?. Blatfpci tm CaU tn A, j/oenr, Gron,, 1879; and Dr J. Stein 
Parre, Organifation Vinftnicticn gtrimairtf secondaire^ tt supirUure 
dan$ l€n)ig» desPags^Bas^ Lc>den, 1878. 
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tific societies exist at Middelbutg, Utreclit^ Bois Je Due, and 
Leeuwarden, and there are private and munidpal associations, 
institutions, and collections in a large number of the smaller towns. 

Among others of general ntility ore the society for the service of 
the community {Maatsehappij tot nut vanH algemecn^ 1784), and 
the geomphical society at Amsterdam (1873), Tcj'lei's Srichting 
or foundation, and the society of indus^* at Haarlem, the roym 
institute of languages, geography, and ethnology of the Duteh 
Indies (1851) and the Indian society at the Hague, the xoyal 
institute of cn^neers at Delft (1848), the association for the 
encouragement of music at Amsterdam, &c. 

The agricultural methods vaiy accotding as the soils are sandy or * 
clay. In the first the * ' three-crop ” system (two crops of tye and one 
of buckwheat) difiers widely from the careful Flemisn method of cul- 
tivation, in which even the pastures an: manured. On the clay there 
Is still greater variety both in tlie modes of treatment and in the 
amount of care bestowed on weeding and draining. The produce of 
the land is thus vezy different in the various provinces for the 
same soiL Tlie general value of the crenis Is graduallj* rising, as 
may be seen from the followiog statistics, in whidi the higher figures 
cannot he altogether a&cribcd to the greater extent of land brought 
under cultivation : improved education and the iufiuence of local 
assoebtions for the advancement of the interests of agriculture have 
contributed to the result. In 1851-60 there was under cultivation 
in grain and other marketable crops 1,637,512 acres, in 1561-70 
1,770,590 OCHM, and in 1571-75 1,560,850 acres. Tlie total value of 
tlie cro£>s was £8,311,666 In 1S5I, £13,445,672 in 1862, £15,870,586 
in 1571, and £39,001,595 in 1875. Of the total acreage just men- 
tioned about 25*9 per cent, was devoted to rye, 17*3 to potatoes, 

13*5 to oats, 6*6 to buckwheat, 7 to beans and pease, 7*1 to barlej*, 

5 to ra|»e scL-d, 3 to flax and hcmi>, 0*8 to madder, 0*6 to garden 
stefls 0*2 to tobacco ; while the rest is set apart for the special cnl- 
tiration of chicory, hops, beetroot, mangold ivurzel, market-garden 
]iroiIttc«*, flonerv, phaminccutical plants, graifes, kc. The woods 
or rather the plantations, covering 6 ^ler cent., consist— of (1) the 
Fo-ealled forest timber (ojigaaiidhout; French, arbres de hante 
fiitaie),— including the b^rh, oak, dm, iioplar, birch, ash, willow, 
and coniforous trees ; and (2) the cop«e wood (akkermaal or bak- 
bout), — cxiihradiig the alder, willow. Leech, oak^ kc. This forms 
no unimiwitant branch of the national wealth. 

Stock-breeding varies in the different provinces. For cattle, Lira 
Friesland and North and South Holland take the lead as r^rds stock* 
l>oth quality and nnmber?i ; sheep are beat in Tcxel and ^orth 
Holland, and most numerous in Drcnthe, where their preponderance 
is due to the number of commons which still remain unbroken up. 

Pjg^t for which tlie low lands arc iieculiarly favourable, are rear^ 
ill all the proinnees. Goats, mainly kept for their milk, are most 
numerous in Gueldcrland and North Broiiant. Gnelderland, Fries- 
land, Zealand, and Groniugen possess the greatest number of horses. 

Poultry*, csiiccially fowls, arc generally kept. Bee culture is mainly 
carried on in buclcwhcat and hiath districts (Gueldcrland, Ovexyssel, 

Drcnthe, tlie Gooiland, and Utrecht). A bcc market is held at 
Veenendaal in Utrecht. Stock-breeding Is mainly carried on along 
with dairy'-farming and hay-niakingon the allnvial soils ; and there 
the cereal crops give wa}* to fodder plants. The permanent pasture 
in recent years extends to sonie. 24 millions of acres, and clover, 
aiifficial meadows, kc., occu]iy about 400,000. The production of 
luill^ butter, and cheese amounts to the s’alnc of 90 millions of 
guilders (l.s. Sd. each); butcher meat produces 35 millions, and 
wool, hides, fowls, and^gnme 10 inillioiis; while horse-breeding also 
yields a total of 10 iiiillions. In 1870 the number of horses was 
252,200; cattle, 1,410,800; sheep, 900,200; goats, 156,900; and 
pigo, 329,100; whereas in 1876 the horses numbered 268,000; 
cattle, 1,439,257; 6heci>,891,090; goats, 150,000; and jiigs, 362,000. 

The value of this live stock in 1870 w*as £22,057,375, and In 1876 
£29 799 905. 

In the densely iieopled Netherlands, with no extensive forests. Gome* 
hunting forms rather an amusement than a means of subsistence, 
the only exception being the pursuit of wild-fowl (ducks, geese, and 
snipes), llaras, partridges, wood-snines, finches, and thrnslics m 
tiie only fonn of game ; a few roebucks and deer are found in 
Ovciypsel and Guolderland ; rabbits arc numerous in the dunes, and 
sea-gulls' eggs are gathered in tho north of Tcxel, which conse- 
quently bears the name of Eycrlaiid (t.c., Eggland). ^ 

Much more Important as a means of subsistence are the fislimes, Fishenesi 
which, however, arc not at present in a flourishing state. 
are divided into the ** deep-sea fishery” (buitengaafseh) in the Ger- 
man Ocean, and the “inner” fisheries (binneiigaatsch) in theZuyder 
Zee, the rivers of Zealand, and the inland waters. The deep-sea 
fishery* may lie farther divided into the great (the so-callra Mit- 
iicrring”) fishery, mainly carried on from vlaarJingen ana Maoplnis, 
and the “fresli-hcrring” fishery*, chiefly pursued at Schevcningen, 

Kntwijk, and Nooidwyk. The deep-sea fisheries also yield cod and 
flat fislL In the Ziiyder Zee flat fi&li, herring^ anchpn^ and 
shrimps are caught off the islands uf Urk and 3rnrkeD and the coast 
towns of Vollenhovc, ICnmpen, Harderwijk, Hijwen, and A oUendam; 
and there arc oyster banks near Tcxel. In the Zealand nvers qvstara 
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2,020 


Other smoln^ or dried ... 1,231 

Onteta, lobsim and crabs 405 

Utasch........w.... .................. ... 2^10 

Stocks - «... 66,160 

Btver-flah .. .. .... . ......... 2,618 

AndWTlea .. ... ..... .. ....... ....... . 384 
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UCD. 

16» 

2965 

8369 
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fbpoited 

274^0 

97.767 

83,846 

19J967 

16,174 

103^ 

18,694 

161^13 

81.790 

29^71 

2i;U8 

851,657 


XRule. ^ obtain a ooirect idea of the trade of the Ifetherlands greater 
attention than would be rranisiteintbe case of other countries must 
be ]Mid to the inland tniti& It is impassible to state the value of 
this in definite figure^ but an estimate maybe formed of its extent 
from the number of ships whicli it employs in £he livers and canals, 
and from the quanti^ of produce brought to the public markets 
or daily transported hy titonsands of carts and deiiveied by llie 
peasant direct to the salesman. Of the market traffic, even in pUca 
of seconds^ rank, the following facts miQ* give some idea, ^era 
are yearly broi^t to market at Goreum anf Hoorn from 10^000 to 
18,000 head oT cattle ; at Barneveld, more than 20,000 sheep : at 
Albna a r about 10 million and at Hoorn 6J milli on fii ch fpw : at 
Delft H million 7b batter and 2 miZ^ lb cheese ; at Henpel g 
milhon 7b batter; at Leeuwa^en 9 to 11 million lb batter, 2 mil- 
lion lb and 74 million lb of main and seeds; at the 

Ormssel joarketa Zwolle, Deventer, and Sampen, and at SteenwiUc 
and Almeb, 7} million lb butter; at Utiecht 770,000 and at 
Groniqmn 830,000 bushels of grain and eeedsL The turn-over at 
the cat^matto at J>yden in 1877 was £889,278. In 1877 there 
were / DO stean^ts onoat on tlie rivers and canals in the service of 
the inland tiaffia 

The foreign t^e, idthoogh less than it was foonerly, stiU con- 
bnw to becon^enUeuproportion to the size of the conntrr. In 
1878 ttw merehut m^ne consisted of 1277 vessels of 858.852 
(the registo ton is equal to 2-83 cnbie metres): 

]Sm 3.!»0,000.tMS, and cleared 


! b^cmgs to the eommissuin and tranut trade. For exports Hottciv 
d a m IS by far the most impoxtanti sending oat nearly thnee as 
ranch as Asnstesdom. 

An examination of its lists of exports and imports will dzow that ^ 
Holland receives from its colonies its spiceries^ coffee, sugar, tobacco, 
indigo, c ? p"a”T«n • from Fngland, Frassia, and Belginm its manu* 
factored goods and coals ; grain from the Haltie provinces. Archangel, 
and the ports ofthe Black Sea; pease imd beans from Prussia, Umber 
from Korway and the basin of the Bhine, yani froni England, wine 
fiom France, bops from Bavaria and Alsace ; while in its tntn it 
sentte its coloniu wares to Germany, its agricoltunil produce to the 
London market, its fiah to Be^nm and Gennany, and its cheese 
to France, Belmum, and Hombotg, os well os England. The 
brislttst trade m carried on with Gennany and England; then 
follow Java, F^ce, Jtossia, the United States, ftc. 

The rainexal xesonrees of Holland give no encouragement to in- Indus* 
dnstiial activi^, with the exception of the coal mining in Limbuxg. trice, 
the smelting of iron ore in four furnaces in Overysseland Goeld^iv 
land, the use of stone and gravel in the raaldngof dykes and roads 
and of day in brick works 'and potteries, the quarrying of stone 
at St Fietersbog, &e. Still the mdustsy of tbe coun^- has de- 
vdoped itsdf in a remarkable manner nnee the separation of 
Bdmnm, and that in spite of the lack of iron and coal, and tho 
rivoixy of other productive forms of labour. The matest activity 
is shown in the cotton industiy, wbidi especially flonrishes in 
Twenthe Ovexyssd) and also at Haarlem and Tccnendoal. In 
the rnsniffactare of woollen goods Tilbuig ranks first, followed by 
Leyden, Utrecht, and Eindhoven ; that ot half woollens is beat de- 
vdoped at Koermond and Hdmond. Tlie cotton and w oollen mann* 
factnres together furnish employnicnt to 20,000 hands. The linen 
manufacture is earned on eroedaWv in Mdex^ van den Bosch, 
Hdmond, Boxtcl, AVocnsel, £c. Even iron works and madiine 
factories have greatly increased since the free importation of the 
raw material wiu permitted— for example, at Amsterdam and at 
Fijenoord opporite Botterdam ; and in this dci^rtincnt more than 
6000 woricen are emplijyed throughont the connti;)*. It need hr^Jy 
be said that shipbuilding is of no small importance in the Mother- 
lands^ not onlv m the greater but also in the smaller towns along 
the xivers and canals and it is naturally associated with rotie- 
spuming and otlier auidliaxy crafts. Among the less notcwortiiy 
branches of industry are the maldng of cigara and snuff, especially 
at Eindhoven, Amsterdam, Utrecht, and Hoinpcn ; diamond-cutting 
at Amsterdam ; beetroot-sugar refining at Amsterdam ; paiicr- 
malring in the Yeluwi^ on the Zaan, and in Idmbnig ; sliocmaking 
and leather-tamung in Brabant (JLangstniat); mat-pldting ana 
broom-making at Genemuiden and Bmkzi|]l ; the monnfactnrc of 

f loss, cr^-stal, and earthenware at Hacstridit ; cariiet-wcavixig at 
>ereuter ; working in gold and rilver in Morth and South Holhiud 
aim m a_ smaller scale at Schoouhoren ; and the distillatiou of 
j^dy, rin, and Bqnenrs at Schiedam, and Amsterdam. 

iJie nnmber of hands occupied in the manufactories throughout the 
^ whole of the Kclherionda is estimated at about 100,000, of whom, 
j fjirro-fourtlis are settled in Morth and Soath Holland, Morth 
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.OD ««u uevHupmenr oi traae and Industiy and agriculturo was Commoii 
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I seen effected m the commumcatwn. Tlie town of Utrecht, whica 




COMHUinCATIOK.] 


HOLLAND 


69 


is the centre both of the conntiy and of tbe railway system, itay be 
^proadhed hy six different lines. From Amersfoort, Zutpneu, 
Zivolle, Hen^Oy Boxte^ Bosendaal, Yenloi and Maestricht lines 
stretch out in four directions, while Qroningcn, Leeuwarden, 
Meppel, Enschede, Hilversum, Amsterdam, Hoanem, Uiteesl^ the 
Harae, Botterdam, Moerdnlc, Breda, Tilburg, and Eindhoven are 
ea(£ the meeting place of three lines. "With foreim^ countries the 
Netherlands communicate from Groningen by the winschoten and 
Nieuwe Schans line ; from 0ver}’ssel by the Aimelo-Salzbeig line ; 
from GueliTerland by the Amhem-Emmerik and Nimeguen-Cleves 
lines, from Limburg by the Gennep-Goch, Venlo-Gladbach, and 
I^raestricht-Aix-la-Chapelle lines ; and in the south with Belgium^ 
^ the Temeuzen«Ghont, Hulst-St-Nikolaas, Bosendaal-Antwerp, 
Hilburg-Tumhout, Eindhoven- Hassell^ Maestricht- Li^, &c. 
Among the lines at present projected or in construction may be 
mentioned the works at Amsterdam by which the Holland Bailw^ 
along theT is to be brought into connexion with the Eastern Bail- 
way and the Bhine Bailwi^ ; the line between Zaandam and 
Enkhuizen via Fnrmerend ana Hoorn ; the Groningen-Delfzijl line ; 
and those from Zwolle to Almelo, and from Botterdam or Schiedam 
^ardingen to Maassluisand the mouth of tiie New Waterway. 
Post- The extent of the mail sernce routes was 26,898 miles in 1873, 
office and' 29,773 miles in 1877 ; and in the same years the post-office 
and tele--staff numbered 3026 and 3526 re^ctively. Ine number of letters 
graphs, (exclusive of newspapers, printed matter, and official letters), which 
in 1850 was only 7,000,000, had increased by 1877 to 50,000,000. 
The number of iidand post-cards rose from 4,000,000 in 1871 to 
about 10,000,000 in 1877 ; the number of inland new^pers was 
in 1860 about 5,000,000, and in 1877 about 27,000,000. The follow- 
ing are the statistics for 1853 and 1877 of the national telegraph 
q^tem, originated in 1852 : — 
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Oolonies. The Dutch colonies, originally mere trading* communities, have 
so much increased in importuice, through the cultivation of their 
X'arious vegetable product^ Ae redaiming of their waste lands, and 
the working of their mine^ that they cannot be left altogether out 
of view in considering the trade and finances of the mother country. 
The Dutch colonies in the East Indies, situated between 30* N. lat. 
and 6* S. lat, and between 95* and 141* E. long., cobiprise an area 
of 600,000 square miles, with a population of about 23,000,000, 
among which are 35,000 Europeans, 319,000 Chinese, 15,000 Arabs, 
and 10,000 other immigrant Asiatics. -For convenience of super- 
vision they are dirked into the Great Sunda (Soenda) Islands, the 
Smaller Sunda Islands, and the Moluccas — a division which is based 
neither on political nor on ethnological considerations, nor on the 
phenomena of animal or vegetable distrilmtion. The Great Sunda 
Islands are Java, Sumatra, Celebes, and Borneo, all with subsidiary 
islands ; the Smaller Sunda Islands comprise Bali, Lombok,^ Soem- 
bawa, Ilores, Sandalwood Island, and Timor; the Moloccos indnde 
Halmabeira, Ceram, Bum (Boeroe), Amboyna, Banda, and the 
south-eastern groups, besides Western New Guinea. The West 
Indian possessions of Holland include Dutch Guiana or the govern- 
ment or Surinam, and tlie Dut<^ Antilles or tlie government of 
Gura$oa and its’ dependencies (St Eustatius, Saba, the sonthom half 
- of St Martin, Curagoa, Bonaire, and Amba), a total area of 60,000 
^uare miles, with 90,000 inhabitants, of whom a small portion ore 
European^ and the rest negroes and other people of colour, Chiuose, 
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and other emigrauts. The East Indian possessions yidd an annual 
average contribution, as already stated, of over £800,000 ; the West 

™ require aid to the amount of £500.000 

or £600,000 yearly. * 

The chmbter of the Dutch people may be largdy explained N^LIw 
by tlieir history, the conformation of Hie country, their means of char** 
mbsistence, their strife with the sea, and their straggles to maintain ter. 
meir independence against Spain and against hostile neighboura. 

TOe love of freedom and independence is the leading dement in 
thdr (maracter ; the mculiaril^ of their soil has constrained them 
to be industrious' and economical ; their contest against the sea, 
their wars, and their distant expeditions, have trained them to 
bravwy ^d self-possession ; and their liberality has been stimulated 
^7 th® disasters which, falling upon one to-day, mi^t be Ae lot of 
any other to-morrow. Of course the virtues of the Dutch are apt 
to be distorted to vices: their composure not sddom becomes in- 
differance ; their tendency to reflexion makes them laggard in action 
and deficient in enterprise ; their love of liberty degenerates into an 
^travamnt sense of independence that is more concenied about 
rights about duties. Sociability is by no means a dominant 
characteristic of tiie Dutch ; they speak little and laugh less. But 
their appearance and expression give a poor indication of &eir ster- 
ling qualities. Their general sincerity and uprightness are evident to 
evoiy one whose own respectability gains him admission, on terms 
of ffimiliar intercourse, to the respectable circles of Dutch society. 

SiNiogrttphp.— The flnt place In a Ublfognpliy’ of Holland is due to the Alge- 
meene StatisUek van Ifnierland (£eydeii,]8t par^ 1870, 2dpart,1878), a work of much 
Taster compass tlian Is indicated by Its title,— consisting; as It docs, of separate 
articles on eveiy scientific aspect of the countiy, contributed by ^dolists of 
higb authority. The Modctlo portion, for ezampio Is fnmlslied by J. H. A. 
Knljper ; Hr H. Hartogn Keys van Zonteveen treats of the soil, rivers, Islonds, Ac., 

^e geology, and the fauna: the flora Is described by ^fessor Hugo do Vries, 

Dr C. M. van der Sande Lacosto, and Professor W F. R. Suringnr; the meteoro- 
logy is by Professor G. H. D. Buys Ballot, the account of the piorlnces and 
commnnea by Professor S. Viasertng, and tho vital statistics by Sl vQn Banm- 
haner. Aa supplements to this, their greatest nrorfc, the Goveiximent Society for 
Statistics also jmblish voor dia S/a/, tan ka/ Ken, der 

2i/edertandtn\ Staa/kundip en ^aathuUhoud/^dig JaarMlje; and S/ai. Jaar» 
hodt tear htt Kon. dtr mderlan^n. The following ore convenient mannols *— 

Dr A. A. von Bensden. Sandboek der Aardr(fiM,unde. Sc. van hei Ken. dtt 
KedeHanden^ Haarlem, 1806, J. Kuijper, NedeHand.z/ine Previneien en Kelontatf 
l^cnvarden, 1878, Rfikens, Aardii/ksktmde van Keder/and, Gioningen, 1879; 

U. B. J. Plantenga, AftMaire AardrOltkunde van Sltderiand, new ed., 1880; 

J Cniandljk and P A. Schipperns, ScAe/een met pen en pei/oed, Haarlem, 

1874. Tlie excellent works of W. G. A. Storing^Ds Bodem van Keder/and, Haaiv 
1cm, 18S8-80; Katuurkunde en IWksv/vi van Keder/and. Amsterdam, 1870; 
and Veormaa/s en iAans, Haarlem, 1877-Hire of a more descriptive cast. For 
the fanna and flora of tlio country the reader mi^ consult Professor Sdilegel, 

Be dieren van Keder/and, Haarlem, 1882; G. A. J. A. Oudemans, Be F/era van Keder^ 

/and, Haarlem, 1871-74 , Van Halls, Ke^and* F/antenscAat, Gron«, 1855. Among 
the more recent of foicign publications in icgaid to Holland the following 
rank hlgh>-Alph. Bsquiros. La Keer/ande el /a vie Kollandatse, Paris, 1859 
CEngllsh translation, Butch at Home. London, 1863); J G. Kohl, ReUen in den 
Kteder/anden, Lelpslc, 1850. Dr A. Wild, Die Kttder/ande: thre Vergangenheit 
«ncf Oegemeart, LcIpslc, 1862; Henry Harard. La Hei/ande PMareique; Voyage 
aux vtl/ee morlee du Zuiderzee. Pails. 1874, Lee FrontHree Henaceee, F^, 

1876; and Au eeeur dw Pays, Paris 1878, and Edmondo de Amlcls, /Handa 
(Dutch translation by D. X«odce8en, Keder/and en iffne beaonere, Leyden, 1876). 

Tlie most important maps and atlases are tho topographic maps of the kingdom 
of the Netherlands, issued by the War Department, the Hague, 62 sheets, 

Uthogr. scale 1:50,000; tlie Watentaate Kaari van Keder/and (1:50,000). Issued 
hy the Ministry of tho Interior nndec tho supervision of P Caland and a. Rodl 
de Loo; W. G. H. Staring's Geo/ogiecAe KaarU executed by tlie topograidilcal 
offico of the War Department (1:200,000); Kaari coor de Katuurkunde en 
and Landbouvekaarl ran hel Kon. der Keder/anden (1.20(^000); J. 

EuUper, Gemeente Atlas van Keder/and, naar offieiee/e tronnen ontuorpen (1206 
communal maps and one large general map); and Katuur en StaathuUAoudkundige 
Atlas ran Keder/and. Diere am three good gaxetteers:— A. J. van dor Aa, 
Aardrijksk TVoordenboek, GovlAh. 1855; & Gille Heringa, Handwoordenboek van 
Keder/and, 8d ed., Utrecht, 1874; and P. H. Wltkomp Aardr^Ask. Woorden- 
boek van Keder/and, Thiel, 1871-76. (G. M. K.) 
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Early The oldest inhabitants of Holland of whom anything is 
l^Tdt* known were of Celtic origin ; so mnch may be gathered 
from scanty remains found in cairns, from -a few proper 
names, such as Nimeguen (Nimwegen) and Walcberen, and 
from the Druid altars found in that island. In Caesar’s day 
the whole district between the Rhine and the Scheldt was 
occupied by Belgse, the bravest of Celts, while tbe Betaw, 
the '‘good meadow,” the Insnla Batavomm, was peopled 
by a portion of the Germanic tribe of the Chatti, and pro- 
vided first the stoutest foes and then the most serviceable 
allies of the Roman empire. But if the Batavi were the 
most distinguished of the Germanic tribes in the country, 
the "free Frisians” (see Fbisiaits), who filled the whole 
northern portion of it, were by far the most important; 
in addition to them, and mostly on the borderland, were 
others, IJsipetes, Bmcteri, Sicambri, Chamavi, Eburones, 
and the lik^ of whom we know little bnt the names. 


From 28 to 47 A.i>. a struggle went on between the Thdr 
Romans and the Frisians, which ended in the latter year in Btiwles 
the complete reduction of the tribe by the vigour of 
Domitins Corbnlo ; the Batavi and Frisians were probably, 
in the earlier days of their connexion with Rome, admitted, 
if not to the more honourable position of "socii,” at leut 
to tbe lower grade of "auxilia,” tbelr relation to the empire 
doubtless varyiiig from time to time. This friendly state 
of things did not last long ; for in 70 A.V. Rome had dis- 
missed her Batavian cohorts, and had turned Claudins 
Civilis, the “Mithridates of the West,” into a bittw foa 
This remarkable patriot had served for many yeara in the 
annies of Rome, and had learnt the secrets of the imperial 
strength and weakness. Taking advant^e of the wrongs 
of Germans and Gauls, and skilfully using, the divirions 
within the empire, he displayed high statesmanlike Ability, 
while his energy and success in war placed him in the 
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•ank of great captains. He declared for Vesp^ian a^inst 
Vitellins, and grouped together 

effort to sweep the tyrant Roman out of GauL At first 
aU went well with them, and the Romns were * 1^0 out 
of all modem HoUa^ Bdginm, and from the left bank 
of the Rhine as far as Alsace. Then the Roman power 
began to assert itself once more. An able gene^ Cer^ 
alls, was sent into the north-west,and after a chequer^ 
and orTiiinating stmg^ in which both suffered greatly, 
the Batavian hero gave way. Peace tos mdc on easy 
terms: Civilis laid down anus, and the Batavinns CTb- 
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mitted u nd resumed their old position toirords Rom& 
Batavian island was lined with forts, and became for the 
Rornuna ftc frontier between Gaul and German; much 
as in far later dajs the Spanish Netherlands irere the 
barrier between the Dutch aud the French. 

For a all was quiet on this north-western fron- 
tier, till late in the 3d century the Franks appeared (see 
Fba>*es). In the course of the 5th centniT the Salian 
Franks Imd occupied a great part of the Netherlands, and 
when modowig (Clovis) was lifted (481) on his warriors* 
shihld^ they were possessors of South Holland, the Vein we, 
Utrecht, Brabant, Antwerp, Limburg, Lidge, Hainault, 
Namur, and Luxembourg* After his death (511) these 
districts for the most part belonged to the Anstrasian 
kingdom. Behihd the Salians came the Saxons, who had 
made themselves felt in the Batavian island by the middle 
of the 4th century; in the course of the 5th and Ctb 
centuries they had settled firmly in Oveij-ssel and Drenthc, 
lying between the Frisians to the north and the Franks 
to the sontfa* There they shared, in alliance with the 
Frisians, the varying fortunes of that stmggle against the 
Frankish power which lasted 400 years, and was ended 
only by the genins and persistency of Charles the Great. 
Spre&dof first Christian chn^ in the Netherlands was founded 

Chiistl- in the time of Dagobert L, who had reduced the Frisians 
Saxons at the town of WQtenberg, afterwards Utrecht, 
between 622 and 632. But the tme apostle of the Nether* 
lands was Wfilibrord the Northumbrian, first bishop of 
that SM (695). He made Utrecht the centre from which 
Christian light spread across a wide circle of heathendom; 
and under the protection of Pippin of Heristal, the new 
faith was so firmly planted in those parts, that when 
Wfilibrord died Limburg, North Brabant, Utrecht, and 
other districts had accepted the faith of the Franks. After 
Wfilibrord, Christiamty had in that part of Europe another 


0 L L A N r> imfmynr. 

These districts were again subdivided into marks or village^ 
each with its headman, who acted as jndw in lt«cr and 
local cases. These gaus were Fnsian in the north, Sa^n 
in the middle (about Drenthe, ic.), and Frankish in the 

In the great partition of Verdun (843), cldcrt 

son of Lonis the Pious, became lord of ^orth Brabant (a?- '^Jra- 
it is now called), Guelderland, Limburg, and all modem 
Brigiom; Charles the Bald got Flanders and part ofcentair. 
Zealand, while Louis the German had whatever lay on the 
right bank of tbe Rhine: this district (called liOtliaringia 
in the days of his son Lothar II.) thus became a border- 
land between Gaul and Germany. When Lotbnr II. died 
without heirs in 8G9, his uncle diaries the Bald got nil the 
northern Netherlands, with Fric.slnnd; but the Mersen 
agreement (870) redistributed these lands,— to liouis the 
German the districts south of the prc.scnt Zuyder Zee, 
inclnding Utrecht and tbe Vcluwc ; to Charles the Bali 
Holland, Zealand, and modem Belgium. Evcntuully in 
879 Louis, son of Louis the German, got these districts 
nlsa In 912 they aceeiitcd Charles the Simple of France 
as overlord; in 924 Heni}’ I. brought them again tinder 
German lordship; afterward.s Otto the Great granted them 
os a fief to bis brother Branc^ nrebbishop of Colo^c, who, 
dividing the land into Upper and Lower Jjotharingiu, set 
Gottfried, count of Verdnn, over the latter as duke, and 
himseU took the title of archduke. Thu.s, during this 
period, tho Netherlands from 843 to 8G9 were a inrt of 
Lotharingia (ns it came to ins called); from 869 to 870 
they were under French lord.«hip, from 870 to 879 i>artly 
French parti}* German, from 879 to 912 altogether Gcr 
man, from 912 to 924 French again, and liimlly after 
924 German. 

Throughout this time the country was swamp below and The 
woodland above; and thougb mnch forest was cleared 
from time to time, it was still a difficult tangle, with little 
commnnieation except dotrn the rivers and liy the old 


the JE'rlsian king, Radbod, to be a Christian ; and lastly 
™ Boniface, ‘‘ the apostle of tho Germans,” was 

martyred at Dokknm in Friesland while preaching among 
the heathen. Towards the end of the century the stem 
methods of Charles the Great completed tho conversion of 
the Netherlands. 

Govot- ^ an integral part of the Frankish empire, tbe land 
“d his immediate snccessota was divided 
otth* lanJrahafte and '‘gans," ruled over 1^ dnkes and 

coautry. wnnm^ the side of whom tiie chnrrii also asserted her 
temtonal mhts. Hence sprang the dnkedom of Brabant, 
the countsb^ of filandets, Holland, Guelderland, and the 
bishojpnc of Utrecht; and these, under the later Ctarolings. 
were independent in ail but the name. Ecdesiasticallv the 
northern portion of tbe Netherlands, with South Holland 
and part of &aland. under the bishop of Utrecht; 
^r- distncte were under the Saxon bishops 

tte Franfeh b^ops of Cologne, Li^ and Doornick. 
me original d^doms were subdivided politically into 

' fShS"?®' into gnus; rach gan had 

JP** ®i& a wall, wherein count and judges 
administered justice; such towns were also market-nln^ 


Roman roads. Yet, backward ns tliey verc, the Nether- 
lands nerc rich enough to attract the Northmen, who 
ravaged the shores and river sides, and carried with them 
southward many a willing Saxon and Frisian t^'arrior. 
Under Louis the Pious they got finn footing on the coast, 
and received the district from AValchcrcn up to the Weser 
as a group of fiefs under the emperors ; they oven took 
and sacked Utrecht. In 873 Rolf, founder of Normandy, 
seized Walcheren; in 880 tho Northmen took Nimeguen, 
and spread up the left bank of tho Rhine as far as Cologne ; 
in the chapd of the Great Charles at Aix they stabled horses 
and held heathen revel, till bribed to withdraw by Charles 
the Fat. Their great leader Siegfried had the cniiicror s 
daughter to wife, with lands in I^ricsland ; he was willing 
to become a Christian, though this put no stop to his 
demands ; **as the lands granted him hitherto produced no 
wine,” ho demanded also Rhine towns and districts for the 
rake of their vintages. His father-in-law, however, sent 
instead men to murder him, aud, this being done, the lord 
ship of the Northmen in the Netherlands came to an cnA 
The effect of these viking inenrsions on Frankish feudal* 
ism was great ** Eighty years of jilundcr and murder,* 
saya Gerlache {Es»ai fur grnndrs Epaquts^ p. 94), 
“had turned tho fields into a wilderness ; the towns roso 
bko oases in the desert; tho wealth of the monasteries 
perish^ ; the people were cither slain with the sword or 
V . robbers; all tho elements of 

politiral life, kipgship, nobility, clcigj*, were confounded 
together, and eyciy tie of civil society reloxcd.” Tho ini- 
poverished natives took refuge under the nobles, whose 
power made great advance. Now arose, too, a new title 
of nobilify, that of maigrovc,— each nmigravc being bound 
to defend a piece of frontier, receiving in return an almost 
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complete independence : such Tras the marqnis of AntTreip, 
who gnarded the month of the Scheldt^ The towns also 
became as sanctuaries against the ravager ; the serf who 
took refuge there presently became free; the burghers 
b^n to trader and found encouragement in their traffic 
even from the Northmen themselves. ^ 

Counts Thus the whole district came to' be covered with pros- 
of perous towns; it was also divided into independent lord- 
Holland. among which the countship of Holland, as it soon after- 
wards was called, was the most prominent and important. 
The title “count of Holland” does not appear in history 
till the 11th century. In the latter part of the 9th cen- 
Dirk I. tniy there was a certain Count Dirk, to whom, early in the 
10 th, Charles the Simple granted the abbey of Egmond 
near Alkmaar. Of his history almost nothing islmown; 
he was dead before 942, as there exists srill a document 
IMrkll. of that year signed by. Dirk II. Dirk IL was a man 
of weight ; he got for his younger son the archbishopric of 
Treves, and Arnulf his elder son married a kinswoman of 
the emperor Otto U. He himself received in 983 a broad 
district that now covered by the Znyder Zee, from Tezel to 
the north, and the mainland southward down to Nimegnen. 
He died in 988 ; and Amulf was count till 993. His son, 
Dirk HL Dirk HL, a boy, on his accession found things in great 
confusion; the fiefs held under Fiance were gone, and 
mndli besides. But the young count was full of vigour, 
.and grew at last so strong that in 1018 the emperor 
ordered the duke of Nether -Lotharin^a to crush him. 
Dirk, however, completely defeated his assailant, and not 
only retained tUe disputed lands and powers, but added 
thereto Bodegrave, the Merwed^ and Swammerdam, as 
fiefs of the church at Utrecht. It is here that the true 
history of Holland begins ; for Dirk HL now firmly settled 
himself in this district, and became lord of the rich woo'd- 
laud (“Holt-land,” e.&, Hollan'^) on the Bhine and Meuse. 
Having also subdued the Frisians and set his brother over 
them, he next went on pilgrimage to Jerusalem, and after 
his return in 1034 ruled in peace till his death in 1039. 
Dirk IV. BQs son, Dirk IV., was also a man of vigour ; he began the 
long strife with the counts of Flanders as to the lordship- 
over Walcheren and the other islands of Zealand; the 
quarrel was important, as dealing with the borderland 
between French and German overlordship. This strife, 
which lasted 400 years, did not at first break out into 
actual warfare, because both Dirk and Baldwin Y. of 
Flanders had a common danger in the emperor Henry HL, 
who in 1046 occupied the lands in dispute ; but while 
other opponents gave in, Diri^ after the manner of his 
house, stood out, and in the winter of 1047 with his 
li^t boats took the imperial fleets mined the imperial 
army, and dictated his own terms. In 1049, in a fresh 
contest with the bishop of Utrecht and his allies, Dirk 
FloiiB I. met with his death at Dort. His brother, Floris I., suc- 
ceeded, and carried on the quarrd; in 1061 he was slain 
on the battlefield, after having won a decisive victory 
Dirk y. over the bishop. His son, Dirk Y., was a child, and the 
neighbouring princes thought the end of the honse of 
Holland at hand ; and though the. boy had stout friends, 
esperially Bobert “the Frisian,” who had married his 
widowed mother, his prospects were at first very gloomy. 
The battle of Cassel, however, in 1072, in which Robert 
the Frisian defeated Philip of France and Bichilda of 
Flanders, secured his possessions for Dirli^ who henceforth 
saw better days, and ruled in peace till his death in 1091. 
Floris H. His son, Floris II., the Fat, had also peace^ and at his 
death in 1 1 22 left Holland in great prosperity. His widow, 
Dirk VL Fetronilla of Saxony, governed for her ypnng son Dirk VL, 
and continued the joint resistance of Holland and Saxony 
to the Franconian emperors. But when, on the death of 
Henry Y., Lothair of Saxony became emperor, this quarrd 
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came to an'end, and the fortunes of the house of TTnlTnnri 
rose greatly; the Frisian Ostergow and Westergow were 
transferred from the bishop of - Utrecht to Count Dirk in 
1125. The Hohenstanfen, on the contrary, favoured the 
bishop, and gave back the two “gows"; and thnn, with 
gain and loss, Dirk YI. ruled till he died in 1167. It 
was in his time that Holland sent ont her first colonists ; 
invited by Adolf of Holstein and Albert the Bear of Bran- 
denburg, Hollanders settled on the Elbe and the Bhvel, 
and by their skill in reclaiming mars hlands, and t:Tipir 
thrift and vigour, created a fionrishing district out of a 
waste of wood and water. 

Floris IIL, the next count, allied himself with Frederick Floris 
Barbarossa, thus reversing the traditional policy of his 
house. He was less fortunate than Iris fathers; the count 
of 'Flanders carried off a slice of his territory; he scarcely 
held his own against West Friesland and Groningen ; his 
reign was marked by the great flood of 1170, which swept 
over Holland, Friesland, and Utrecht^ and hdped to form 
the Znyder Zee. Later in life Fhnis followed the emperor 
on crusade, and soon after the death of the latter, perished 
in 1190 of pestilence at Antioch. His son, Dirk 'YQ., Diik 
had a stormy timei, losing rather than gaining in the long- 
ran. He died in 1203, leaving an only daughter, Ada, 
with whom came np the quesrion as to female succession 
to a male fief. Zealand mainly declared for William, the 
late connt’s brother, while Holland '“went with Ada; by 
1206, however, WiUiam had beaten down all opposition, 
and was nndispnted connt. He rided 'witb the emperor 'Wnr 
Otto lY., and was present at Bonvines (1214), where 
Philip Augustus crushed the allied forces of Otto, John of 
England, Flanders, Holland, and Brabant. Soon after this 
William changed side% and, attacdiing himsdf to Philip 
Augustus, accompanied Louis to England. After Eing 
John’s death he joined the fourth crusade, in which his 
men distinguished themselves greatly at the siege of 
Damietta in 1219. Betnming thence he reigned in peace 
till Ills death in 1224. His reign is notable by reason of the 
civic charters he granted, — one to Geertruidenbergin 1213, 
another criebrat^ one to Midddburg in Zealand in 1217. 

These charters were the models on which later ones were 
framed ; they secured the existing liberties of towns, gave 
the burghers the right of being mled by law, and estab- 
lished equal jnslice within the walls. 

William was succeeded by Floris lY., murdered at Corbie Floris 
in 1235 ; his son, William IL, was a man of mark Pope 
Innocent lY. having deposed Frederick IL, and wanting a jj;. 
prince to set np against the Hohenstanfen, thought that the 
young count of Holland might serv^ and accordingly had 
him elected king of the Bomans by an assembly composed 
chiefly of German ecdesiastics. He took Aix-la-Chapelle, 
and was there crowned king in 1248 ; and after Fredericks 
death in 1250 he had a considerable party in Germany. 

TTf a foreign ambitions were, however, crossed by troubles 
at home, and before he recdved the imperial crown he 
perished in West Friedand, going down, horse and armonr, 
through the ice. It 'was he who fixed the seat of govern- 
ment at the Hague. His successor was Floris Y., a babe. Floris V 
The father had been a young man of unnsnd promise, 
mined by German politics; the son was destined to play a 
considerable part in Netherland history. Hitherto Holland 
had dealt only 'with smaller neighbonrs, Flanders, Fries- 
land, Utrecht, or Gnelderland ; hencdorward she takes part 
in European questions, interfering in the great strife be- 
tween Edward L of England and France. For when^he 
came of age Floris allied himself closely with the English 
king, and seemed great trading advantages for his people; 
the staple of wool was placed at Dort, and the Hollanders 
and Zealanders got fishing rights on the English coast. 

To tinlnTiffA the power of the nobles, which more and more 
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took the foim of oppiesaioo, he also granted charters to 
towns (notably to AiBstecdani)i and forwarded their 
growth. In 1296, finding that Edward of J&gland was 
dealing rrfth his rWal of Flanders, Floris joined Philip 
the Fair of France; but this act and his severities tomrds 
the nobles led to a conspiracy, to which he fdl a yietiin; 
the bnighers and peo]^, who knew him to be their beat 
friend, took each vengeance on liis slayers os permanently 
tedncik the power of the nobles. 

John I. John L, his son, was in England when his father was 
mnrdered; he was a feeble boy in body and mind, married 
to the daughter of inward L His reign was a struggle 
between Zealand, ledby WolfartvanBorsden, and 
guided by John of Avenues, the young count's' guardian 
and nest heir. In 1299 Van Boiselen was killed the 
Hnllanders, and soon after Coun't John died. John of 
Avenues was at once recognized as count by the Hollanders, 
and with John L ended the first line of counts, after a rule 
of neaiiy 4iM) years. Europe has perhaps never seen an 
abler series of princes ; exciting the last, there is not one 
weak man among them; they were ready fighters, bravo 
crusaders, handirome wdl-built persons, with high chival- 
rous gifts tainted with corresponding chivalrous vices; they 
were all ready to advance the commerce of the country ; 
they were the friends of the people, the sapportets of the 
growing towns. They made their mush lands fertile^ and 
raised Holland to be a companion of kings, 
llteiii- ^ Dunng this time Holhnd bmtne independent of the 
imperinl authority. The fragments of Nether Lorraine, 
H^d. ?oll®od,Quelderland, Utrecht, Brabant, and Flanderapaid 
little heed to their nominal lord ; Holland especially, so 
far from the centre of the empire, so nearly forgotten in 
the greater troubles of Italy or Switzerland, was left to 
herself. She made her own laws, imposed rivernlues (a 
r^gnized imperial right), named her own officers, Md 
high court of justice, coined mon^, made peace or war 
at wdL Even the de jure anthoritjy of the eminro over 
Hollimd is a matter of donbt^ much debated by pnbliiaste 
toima-and historians. The indepehdent development of iho 

hmitiis. » municipal form ; and as 

the conshtutions of her dries have throughout ofibeted her 
history, they demand some consideiarion. Before the 14th 

nor any general 

ppliticalhfejtheconntwiwaUpowerful Overthe^ntrv 
districts he set his “baljews” or hsiliffs, and in tovns and 
Tillages Lis 'schouts" or local judges, lathe IBUicen- 
tuiy, when any greater matter had to he discnssed in a 
mty, an citizens were summoned ring of the gieat bdl 

derooratic vote. Justice was adminotwed “ by a man's 

^nbish or Salian in Hie south, — 
distn^ huTii^ also its several uses or gnatnm. Thxu- 

tion for ihe count's benefit was slyled bis "beden " or 

J? ^ generally bnUt on Uie 

el^ed his protection, tecehing charters 
and Irbertiw from him in return for their dues anfSrf 


sprang the title of bnrgomaeter, by which they became 
known in later days. The sehepenen'' edmitiistered jus. 
tice, while the couuciUors or bargomasters attended to civil 
affairs, and by degrees threw the judges into the bacik' 
ground Fence and defence were entrusted to a local 
militia, armed with the cross-bow. Dort was the earliest 
of these prosperous towns ; it enjoyed a mty strict staple- 
right; the commerce of tiie northern districts was com- 
lielled to pass throngh its market Two centuries later 
came the prosperify of Amsterdam, and with it the 
European fame of Dutch butter and cheese; then the 
wealA arising from tho lieiring-fislicty, of which the centre 
was Enkhuysen. In tlie l4th century the chief towns bad 
joined the Hansa, and though that exclusive body in tbe 
16th century qected them, they far more than ncqvered 
the loss of their trade through the newly ojioaed worlds of 
Lidia and America. 

1171160 John of Avenues succeeded in 1299 as first connt John of 
of the house of Hainnuli^ the Hollanders were trilling to Aveanes. 
receive him, tbe Zealanders not; and a long stni^e be- 
tween the provinces ensued In 1301 he coerc^ Utrecht 
into alliance, and ^t the bishopric for his brother Guy. 

In 1304 the Flemings were driven out of Holland, and 
Jolin IL was for a few months real lonl of tho county. ' 

He died that year, and was succeeded by his son William William 
UL, “the Good” (1304-1337), who made peace with lit* 
Flandera in 1323, settled the outstanding quarrel between 
Holland and Zeahind, nnited the Amstelland and its city 
Amsterdam to his territories, encouraged civic life, and 
developed the resources of his countiy. He also entered 
into close relations with the states of Europe, having 
morried Johanna of V^ois, niece of tho French king; in 
1323 the emperor Louts the Bavarian wedded his daughter 
Maigaret, and in 133B his third daughter, Pliilipm of 
^nault, was given to Edward IIL of England. William 
III. was in ail respects a great prince, nnd an acute . ta tes- 

’“'®® succeeded by his son 

!« i « 1 ^ w HI*?* fighting against the Frisians irilliun 

la 1949. He left no cliildron, nnd tho question as to tho fT. 
snccesston now brought on Holland a time of violent civil 
^motions. Tlie county was claimed by Marguret, 

WiUwm s eldest sister, as well ns by Philippa of HainaulL 

^in other wordt^ l^Edward III. of England. Margaret MoiBairt. 
mntni% succeeded, siding with tbe older nobles,*^ttnd 
oeing, therefore, not well received by the towna These 
are the days in which came up the famous parties of 
"Hoeks,” the “Ciods" md the 
^^hs, the fat buigher fish and the sharp steel-pointed 
bnff^- ^nted to catch and devour them. After much 

W Margaret resigned 

her lor&faip m 1349 m favour of her second son Wilirai xnaiam 

to Maigareta aid, winning a sea fight off Veere in 1351 • 

^ wiuim and the Cods at ^naaidingen—nn overthrow 

fww h . « ^ 1*®^ y®**® ^ter. He. however 

1358 tho Ho^ had to 

bnl. 1 .., Qj. j to be stadt-AltertoT 

m hi8 stead; he ruled vreJl and 
to tk. ta.1 

h- ^ ot «vil war which lasted until 1395. In. 1404 
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'nrhile the Cods declared for John of Li^e, Jacoha ttbs 
granddaughter of Philip of Burgundy, who behaved very ill 
towards her; her romantic and sad life has rendered her 
the most picturesque figure in all the history of Holland; 
she struggled long against her powerful kinsfolk, nor did 
she know happiness till near the end of her life, when 
she abandoned the unequal strife, and found repose 
with Erancis of Borselen, ruwaard of Holland, her fourth 
husband. Him Philip the Good of Burgundy craftily 
seized, and thereby in 1433 Jacoha was compelled to 
cede her rights over the counties of Holland, Zealand, 
Friesland, and Hainault Consequently, at her death 
Philip of in 1436, as she left no children, Philip 'seized on 
Bor- all her knds. He already held much of the Nether- 
lands ; he had. inherited Flanders and Artois, had bought 
Hamur, had seized Braban^ with Limburg, Antwerp, and 
Mechlin; he now got Holland, Zealand, and Hainault, with 
a titular lordship over Friesland ; a few years later he be- 
came lord also of Luxembourg. By this incorporafion with 
the possessions of the house of Burgundy, the commercial 
and artistic life of Holland was quickened, but political 
liberties sufibred; for the rule of the “good duke” was 
far from being good. It was a time of luxury and show, 
of pageants and display, of the new and brilliant Order 
' of the Golden Fleece (1430), and of the later days of 
feudalism, with all its brilliancy, corruption, and decline in 
the presence of the new monarchical spirit of Europe. 
Duke Philip on his accession declared that the privileges 
and constitutions of Holland, to which he had taken oath 
as ruwaard for Jacoha, should be null, unless he chose to 
confirm them as count. From that moment till the latter 
part of the next century the liberties of the Netherlands 
were treated with contempt. Holland, hoi^ver, at first 
Uateiial contented herself with growing materM prosperily : her 
herring fishery, rendered more valuable than ever by the 
curing process discovered or introduced by Beukelzoon, 
brought her fresh wealth; and her fishermen were un- 
consciously laying the foundations of her maritime great- 
ness. It was ‘in the days of Duke Philip that Lorenz 
Koster of Haarlem contributed his share to 'the discovery of 
printing ; the arts and learning of the Benaissance b^n 
to flourish greatly. The Burgundian- dukes rivalled their 
contemporaries the Medici; under them grew up the 
Flemish school of painters, headed by the Van Eycks and 
Memling; architecture advanced as stately churches and 
town-houses were built ; the dukes collected priceless manu- 
scripts, founded libraries, and encouraged authors. But 
this speedy growth in art and letters belonged more to 
Flanders and Brabant than to Holland or Zealand. , 

In shorty throughout the Burgundian time Holland plays 
but an insignificant part ; and it may merely be remarked 
that the friendship of the. dukes for the nobility did that 
dass more harm than their hostility to civic liberties hurt the 
■ towns ; for the lavish waste of Philip’s court impoverished 
the nobles, and tlie wars of Charles destroyed them. 

V After their days the Netherlands nobility were never again 
powerful The church also suffered : it was enriched and 
corrupted by Philip, and was consequently very loyal to 
him ; but his favour instead of strengthening it made the 
Reformation necessary. The cities, though oppressed and 
- heavily taxed, grew stronger; and, when Duke Charles 
perished at Nancy, they at once stood out for their rights, 
Slaiy of and obliged his sole heir the duchess Mary, not unwillin^y, 
to grant them the “ Great Privilege ” of March 1477, which 
affirmed the power of the cities and. provinces to hold diets, 
and reserved to the estates a voice in the declaration of war, 
and authority to approve of the choice she might make of 
a husband. It was declared that natives alone might hold 
high office; no new taxes should be laid without the 
approval of the estates; one high court of justice was 
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established for Holland, Zealand, and Friesland ; the Dutch 
langua^ was made official Thus came to an end the 
centralizing despotism of the Burgundian dukes. This 
period is also remarkable for a. reconstruction of, the 
civic government, and for the appearance of the States The 
General, first summoned *by Philip the Good. 1^ the States ^ 
states of Holland many nobles sat in person, though they ' 
had but one collective vote. At first all town^ larger and 
smaller, also- sent representatives, but after a time the ‘ 
smaller ceased to appear, and only sudi larger cities os 
Dori^ Haarlem, Leyden, Amsterdam, Gouda, were repre- 
sented, each having one vote. The president was the 
“advocatus,” or “vogt,” of the country, afterwards styled 
“the pensionary,” an officer regarded as the champion of 
the estates against the counts. In Zealand and elsewhere, 
dergy, nobles, and dties sat separatdy, each order having a 
single vote. The estates, under the Burgundian^ had little 
power; they could not even control the taxation. Duke 
Philip in 1464 summoned them to meet him at Bruges, 
and, though some of the more distant held aloof, the 
majority obeyed. These States General, however, erqpressed 
no national feeling or um'on of the provinces : that was a far 
later state of things. 

After Mary of Burgundy had granted the Great Privi- 
ly, tire provinces warmly supported her against Louis 
XL'; they approved her union with Maximilian of Austria in Mazi- 
August 1477, though it brought them no rest; for the old miiianof 
parties still survived, and Hooks and Cods fought savagdy 
in almost every town. Maximilian had allied himself with 
the Cods, and the Hooks were defeated at Leyden and 
Dort, and finally in their last stronghold, Utrecht^ of which 
city the archduke was made temporal protector in 1483. 

Before that time (March 1482) Maty of Burgundy had 
died, and Maximilian, acting for his son Philip, became 
governor of the Netherlands. After fresh Hook and Cod 
troubles at Haarlem, he finally made peace with France in 
December 1482, and after the death of Louis XL brought 
the Flemings to complete obedience by the peace of Frank- 
fort in 1489. The provinces were still very uneasy, partly 
through the turbulence of the Hooks, partly because of the 
autocratic character of his rule, and partly through the so- 
called “Bread and Cfiieese” war, caused by famine in the 
northern provinces. War with France also complicated 
matters, and the government over the Netherlands^ was 
entrusted to Albert of Saxony. In 1494 Maximilian, 
having been elected emperor, laid down his office as guar- 
dian, and had Philip the Handsome declared of aga He 
was at once accepted by Brabant, and the estates of Hol- 
land even let him sweep away ^e Great Privilega He 
ruled over them quietly, and got back their EnglLffi trada 
In 1496 he married Joanna of Aragon, daughter of Fer- 
dinand and Isabella, and afterwards heiress tu the new 
monarchy of Spain. On Phfiip’s death in 1506, leaving 
two sons, Charles and Ferdinand, and four daughters, 
lyfftTimflinTi again became guardian for his grandson Charles, 
then but six years old ; he named Margaret of Savoy, 
his daughter, governor of the Netherlands in 1507. 

In 1515 Charles was declared of age, and received the Count 
homage of Holland and Zealand, Bral^nt and Flanders, ^srles 
as Count Charles II. In consequence of his friendly rel^ (emperor 
tions with Francis L of France, Henry of Nassau, his obories 
comrade and trusted follower, was wedded to Claude, sister V.). ^ 
of Philibert, prince of Orange, and from this union springs 
the great house of Orange-Nassau. On his accession to 
the Spanish and imperial thrones successively, Charks 
continued his aunt Margaret of Savoy as governor of the 
Netherlands, with a privy council to assist her. _ , 

He brought all the provinces under one hand, having 
in 1524 become lord of Friesland by purchase, and in • 

1528 acquired the temporalities of Utre Ati He now ruled 
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over seventeen provinces: that is, mer fonr dncM^ 
Brabant, Gnelderland, Limbnrgi and L^mbourg j seren 
counties— Flanders, Artms, Hamanlt, Holland, Zealan^ 
Namnr, and Zntphen j the mari^TOte of Antwerp; and 
live lordships — Friesland, HecUin, Utreob^ Overyssel, and 

Groningen, with the Omm^nd. 

After the death in 1630 of Margaret, who ^ con- 
tinued to act for him with her accustomed wmdom and 
prudence, Charles V. at first treated the provincra with 
moderation : he redressed some of thp gmla, re- 
formed the administration and the coinoge, issued surnp- 
tnary edicts, related their commerce whde he also 
re-enacted the severe laws against here^, and gave fnU 
powers to the supreme court of Holland— a body completely 
Mary of under his control He then appointed his sister Mary, 
Hungary queen of Hnngary, regent of the Netherlands. She had at 
first no easy task; for the provinces had on hand a war 
with Denmark} and Anabaptist tronUes at^ home ; before 
long also die had to ask for increased supplies ; and while 
the HoUanders granted a large annual sal»idy} they refused 
her a he&rth*taz which she demanded. Similar monetary 
questions in 1539 produced that famons straggle between 
the court and Ghent whidi was only ended by the 
personal intervention of the emperor; after punishing 
severely the rebellions bnrgberS} he passed on into Holland} 
and in 1540} in defiance of the acknowledged rights of the 
provinces} established a fordgner} Hen4 of ChalonS} prince 
House of of Orange as stadtholder of Holland} Zealand} and Utrecht. 
Orange- £[0 thus forced on them that great family which has 
Nnssau. ^ Instre on the history of Holland} and defended 

there and elsewhere the liberties of Eniope. Ben4 himself 
ruled but s short time ; he perished in France in 1544} 
leaving his territories to a little cousin} William of Nassau. 

In 1545-4$ fte estates gave the emperor men and 
mon^ for his war against the Protestant princes of 
Germany; after hluhlberg} the Netherlanders hoped that 
they might now be freed item the foreign troops Charles 
had quartered among them. HB} however, had other plans 
on hand} and determined to place permanently in the pro- 
vinces 4000 horsey entirely at his own orders ; he slso laid 
before the estates in 1548 a sdieme of incorporation, whidi 
aimed at making the Netherlands an btegral portion of the 
empire} under the name of the drde of Buzgandy, and which 
he abandoned only after the refusal of the seven electors to 
FMUp of make Philip king of the Bomans. In 1549 he revisited the 
provinces and called Philip thither also, that they might 
see their future master ; the young prince swore to main- 
tain their rights and customs ; and so began between the 
Netherlands and him the fonusl rdation which under dr- 
comstances elsewhere related (voL v, 416, 417) became so 
real on October 25, 1555. 

After appointing Margaret of F^rma, a natural daughter 
of Carles V., to be regent in the Netherlands in 1559 
Philip set sail for Spain, leaving; in spite of the remon- 
strances of the esta^ 4000 foreign troops, nominally 
to protect the frontiers, really to check the independ- 
ence of Ae peopls and to support the policy of rdigions 
l^raecntiott whidi had been reaelved on. The r^ direct 
tion of all affairs was in the hands of the Burgondian 
cshurdiman Antony Penenot, bishop of Arras (afterwards so 
well known as Cardinal Granvella), who was chief of the 
*«coMnlfca " or secret council of three. A sharp attack on 
r 1 .- now began. The first step, the proposal 
(wmem had originated with Charles) to reorganize the 
tohcq)ncs of the Netherlands, was announced at once. 
Hitherto ecdesiastical affairs had been in the charge of 
four bishops,— Am^ Cambray, Toumay, Utredit— the 
tat under the archbishop of Cologne the others nnder 
meuns; It w^ proposed now to establish a new and 
national hierarchy, independent of Germany and France 
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witii three anshbiBhope and fifteen bishops :—Me^, TObi new 
the chief archbishopric, having under it ^^ip, Hwzo-^op- 
genbnscb, Eoermond, Ghent, Bruges, Ypres ; 
bray, with Tonmay, Anas, St Omer, and Namur ; Utrecht, 
with Fan rlftiH j Midddbuig, Leeuwarden, Gronmgen, and 
Deventer. Each bishop was to appoint nine new pre- 
bendaries to help him in his diocese; of the nine two 
should bo inquisitors, specually told off to sniff out and 
hunt down heroes Nor was this all ; it was believed that 
not merely would i»w bishoprica atcengtben. tba 
old episcopal inquisition, but that a more stringent form 
of inquisition was to be introduced, organized after the 
Spanish system, which had been long known for its ^cient 
severity. ^1^ Netherlanders regarded the change, in fact^ 
as part of a general plan for the subjection of the provinces 
from abroad, by means of foreign troops and ecclesiastics, 
with contempt of their feelings; rights, and liberties. AH' 
classes— nobles, dergy, burghers, peasante-^disliked the 
new ecdesiastical sptem, and rege^ed Granvella, who 
became first archbishop of Mechlin, with detestation. 

Though the Spanidi troops were withdrawn in 1560, the 
ferment was not quieted; the nobles were uneasy, and, 
finding their pi^tion uncertain between the court and 
the populace; began to form confederacies and to head the 
resistance. Even such leading men as William of Orange, 
who tried to mediate between Government and the pro- 
vinces, were driven into opposition ; in 1561 Granvella’s 
overbearing acts alienated ^em still more, and Orange and 
Horn withdrew from the council. Even Margaret felt she 
could no longer rule with Granvella at her side ; and he at 
lost^ seeing that a crisis was .coming on, withdrew into 
Burgundy in 1563. Now things were easier; party badges 
were dropped, and men felt cooler. 

But at this moment the long labours of the Conncil of Tii- 
Trent were ending ; and, when in 1565 it finally pro- dentine 
mnlgated its decrees, Philip determined to enforce their 
acceptance throughout his dominions. Accordin^y, he 
now made a more vehement attack on the Beformets; 
and then it was tba^ in 1666, the Netherland nobles, led 
ly Count Brederode; signed the famous “Compromise,” The 
with which the open rebellion of the provinces begins. 

Orange Egmonf; and Horn stood aloof. When, in their 
first interview with the regent, the nobles appeared on 
foot, in sedulously plain guise and without arms, Berlay- 
mont standing by her side begged her not to be alarmed, 

“for they were but a pack of beggars;” and the phrase 
being overheard, at Brederode’s banquet that night it was 
gaily adopted by the young nobles as a party name, “ les 
gneus,” and it became the fashion for patriots to wear 
beggaris garb, and a medal round the neck, bearing Fliilip*s 
image on one side and a wallet on the .other, with two 
hands crossed, and the legend “ FidMes an roy jusqu’ & la 
besace.” Orange, Egmont, and Horn, who dropped in on " 
the revelry at Brederode’s hous^ joined the merxy scene 
and drank the beggars’ health. . 

To deprecate Philip’s anger at the “Compromise,” theBcpntn- 
coundl of state sent the marquis of Bergen and Horn’s Hon to 
brother, the loti of Montigny, Knights of the Golden Fleece . 

and men of high repute to Spain, where Philip received 
them kindly, but took good care that they should never 
again see their homes. MeanwhQo he gathered forces 
with which to suppress the disturbances, which had become 
very serions. Open air preachings, guarded by armed men,, 
were taking place throughout the provinces, and raised the 
^citement to sneb a height that it at tat found vent in 
iconoclastic tnmnlts, similar to those of France. This 
gave the court party only too good an excuse ; it could 
now interpose with authority on behalf of public order. 

Matters threatened war. Margaret played with the dis- 
contented nobles, having orders from Spain to decoy 
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and capture the chief men, and bo to break np the con- 
federacy. Hereon Orange withdretr into Holland j Horn, 
in moody opposition, conscious of his integrity, retired to 
his country house ; while Egmont still hovered, a bright 
flatterer, round the fatal taper of the court. The con- 
War federacy was in fact broken up; and Margaret saw with 
satisfaction a considerable body of German mercenaries 
enter the provinces to inflict punishment^ in all its ghastiiest 
and most brutal forms, on the iconodasts. In 1S67 it came 
to blows : the undisciplined rabble of Calvinists, who tried 
to raise the siege of Yalenciennei^ were cat to pieces by the 
troops of Egmont and other loyal nobles. William of 
Orange withdrew to Nassau, after vainly %Taming Egmont 
of the imminent peril whidi he ran. 

Thednke Hi spite of Margaret, who assured Philip that the heretics 
of Alva, vvere completely put down, and their worship abolished, 
end that consequently there was no need of an army, and 

I that on the contrary the time for mercy had come, the 
plan for the ntter'Snlgngation of the provinces was adhered 
to, and the duke of .^va, already famous for his harshness 
and bigotry, was named commander of the forces, with 
almost unlimited powers. He set forth in May 1567, 
and all hopes of peace or mercy fled before him. There 
was a great and desperate exodus of the inhabitants; 
thousands took refuge in England, Germany, and Denmarl^ 
carrying with them, it was thought, the l^t relics of their 
faith and party. The nobles’ confederacy had already 
been broken up ; now the popular movement was dispersed, 
despair and helplessness alone remained to greet the cold 
Spaiuard and Ids train of orthodox executioners. He 
entered the Netherlands with about 20,000 men, all tried 
troops, ready for any cruelties. Their weakness lay in the 
fact t^t they were after all mere mercenaries, — Spaniards, 
Italians, Germans, — and as such ever ready for a mutiny, 
if pay fdl short, or if there were none to plunder, 
of Egmont and Horn were arrested at once ; the Council of 
it Troubles — the "Blood-tribunal” — ^was established; Mar- 
garet, thrust aside by the imperious general, resigned her 
weary ofiSce, and carried away with her the last hepes of 
the wretched peoplu Alva was ndw appointed governor- 
general, and the executions of his council filled the land 
n with blood. Orange was outlawed on his non-appearance ; 
it was about this time that he declared his cenversion to 
Calvinism, and so fitted himself in every respect to lead 
'the. people when the time came. The hostilities of 1568 
led to the execution of Egmont and Horn. Though the 
Gneux under Louis of Nassau won a considerable victory 
over the Spaniards at Heiligerle^ the arrival of Alva com- 
pelled him to raise the siege of Groningen, and to withdmw 
towards the Ems. At Jemmingen Louis was at last utterly 
defeated, and though the prince of Orange did his utmost 
to raise the conntiy,'and skilfully avoided a fatal battlei, 
the campaign ended in his being obliged to withdraw out 
of the country. Alva was now at the highest point of his 
success ; his statue, cast from caimon taken at Jemmingen, 
was set up at Antwerp; the exodus of the inhabitants 
continued incessautly, especially to England. The advice 
of Admiral Coligny, that the provinces should wage war 
from the sea, was hardly listen^ to at the first. In 1570, 
however. Orange turned his attention that way, and his 
little navy under William de la Marck annoyed Spanish 
commerce and took rich prizes. In 1572, being rmable to 
find refuge in any ports, — ^for neither England, nor Den- 
marli^ nor Sweden, would allow them harbourage, and they 
were treated not merely as rebels but as piratesi, — ^William 
de la Mank, with bis "Water-Beggars,” suddenly seized 
le on Briel, at the month of the Meuse, and the face of the 
d. struggle began from that moment to changu Alva, partly 
from the genertd requirements of his position^ partly from 
lack of funds and desire of his recently-imposed tenth 
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penny, had at this moment driven the Netherlanders to 
desperation. He was engaged in a struggle with Brussels 
and Utrecht in which city, to punish the inhabitants, he had 
collected his Spanish soldiery from all the neighbouring 
towns. The news of the capture of Briel woke him from 
his security. Flushing also fell into the hands of *!»<» 
"Water-Beggars,” who surprised under its walls a rich 
convoy from Spain. About the same time, Louis of 
Nassau, who had been at La Bochelle with the Huguenots, 
and had received help and encouragement from Charles IX. 
of France, suddenly seized Mons in Hainault, thus giving 
the French sympathizers with the revolt the means of , 
entering safely into the Walloon provinces. Alva, now 
seriously alarmed, withdrew from Zealand the whole of the 
forces with which he had intended to check the movement 
of the " Water-Be gg ars,” in order that he might repair the 
great breach thus made in his southern system of defence, 
and so left the province free to devdop its resistance. 

Holland followed quickly, Enkhuizen setting tlie example; Revolt of 
so that^ within three months of the capture of Briel, juo- 
Amster^m was the only town in Hollmid in the hands ^Bces. 
of the Spaniards. Li Friesland also the revolt spread 
far and wide. The states of Holland met, and, acting 
under advice of Philip of Mamix, lord of St Aldegonde, the 
prince’s deputy, declared that William of Orange was, by 
Philip’s nomination, stadtholder of Holland, Z^and, and 'WBliom 
Friesland; they also dedaied their intention to raise money Orange 
for the eosts of war and the relief of Mons, and affirmed 
again the liberties of the provinces ; finally they named the 
rough and ready William de la Marck captain-gSlRrsl — 
a man whoso prompt and practical daring would supply the 
qualities which the caution and apparent irresolution and 
timidity of William of Orange seemed unlikely to provide 
for the emetgenty. 

Meanwhile Alva pressed the siege of Mons ; French help Alva’s 
failed utterly to relieve Louis of Nassau, nor could William mccesses. 
of Orange either force his way through the Spanish lines or 
induce Alva to fight. At this moment came tidings of the 
massacre of St Bartholomew, and the prince, seeing that 
all hepe of aid from France was utterly at an end, bade bis 
brother make the best terms he could, and withdrew beyond 
the Bhino and thence into Holland. Mons at once capitu- 
lated, and Alva, passing on to Mechlin, pitilessly sa^ed 
that wealthy city. Thence be pressed forward to the north ; 
Zutphen was taken, the towns of Guelderland and Friesland 
submitted, and for a while nothing seemed to stay his career 
of conquest and revenge. The prince of Orange was power- 
less; but the de^air caused by the cruel destruction of 
Naarden roused a spirit which even Alva could not tame, 
and the famous siege of Haarlem, lasting through the 
winter of 1572 till July 1573, eost 12,000 Spanish troops, 
and gave the insurgent provinces time to breathe. A great 
mutiny among Alva’s troops still more hindered the work 
of subjugation. The repulse of Don Frederick of Toledo, 

Alva’s son, from .^raaar, the capture of Geertruidenberg 
by the Dutch, and Admiral Dirkson’s great victory over 
Alva’s fleet, entirely dianged the aspect of affairs, and 
saved tiie towns of North Holland. Alva, who had como 
as far as Amsterdam, returned to Brussds, and thence, 
obtaining his recall, bade farewell to his government 
During the six years it had lasted, his executioners had 
put to death 18,000 persons, to sav nothing bf the victims 
in cities captured by his troops; the Spaniards plundered 
where they could, and considered the whole wealth of the 
Netherlands their lawful prey, forfeited by rebellion. But 
his pitiless severity only served to raise up a stubbornness 
of civic resistance, against which the tried' discipline of tiie 
Spanish soldiery, and the consummate skill of their com- 
mander, reckoned to be the first general in Europe were 
powerless. 
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Don Lonis of Beqnesens, gtand-commnndor of CaBtil^ 
was appointed Alva’s snccessor, and after a brirf antt 
deceptive lull tihe war went on. In Januaiy 15 « 4, by tne 
fall of Midddbnrg, the Spaniards lost their Iwt hold on 
TTalcheren and on Zealand, while V the splendid defence 
of Leyden, unparalleled in tlie history of heroic raducance, 
their efforts in another direction were effectually frustratea. 
After fruitless negotiations with Phil^, the of 

Wxmnm Holland, in November 1674, formally offered to William 
P«- « the Silent” prince of Orange, full authority by land and 

sea, with the title of governor or regent. Conferences were 
held, with a view to peace, at Breda; and on their 
failure, in summer 1676, Holland and Zealand drew up 
articles of union, and an ordinance for their joint govern- 
ment under the prince of Orange. By it he^ reeved 
supreme command in war and absolute authority in all 
matters of defence, the control of all money voted the 
estates, the maintenance of the laws as county in the king’s 
name, the ultimate appointment (after nomination by the 
estates) of all judicial officcTS. Hie undertook to protect 
Oalvinism, and to suppress '' all religw at variance with 
the gospri,” while he forbade all inquidtion into private 
opinions. These terms accepted, William became, in spite 
of their nominal recognition of Philip, the true prince of 
the two provinces. Still this union, brought about by the 
prince’s personal character and ability, and by the popular 
faith in him, was distasteful to the larger cities. Already 
we may note the beginnings of that parly dividon which 
was afterwards so prominent and divided Holland between 
the land-party, popular, qnasi-monardiica], Calvinistic, 
headed by the Orange-Nasaan family, and the sea-party, 
the town-party, headed fay the baigheis of Amsterdam, 
Anninian, dvii^ and aristocratic. 

Meanwhile the grand-commander made a successful 
attempt on the Zealand coast. His troops took Duiveland, 
and laid dege to Zierikze^ chief town of Scbouwen, and 
key of the whole coast. The two provinces, unable to 
relieve the place, were driven to consider tiieir position. 
So long as they paid any alle^ance to Philip of Spain, 
against whom they were struggling for life, they could never 
get much help from any other prince, nor were th^ atcong 
enough to assert their own soverdgnty. Three powers 
lay near them :^the empire already connected with them 
by old relations, and by the family connexiim of the house 
of Orange; with her restless Valois dnke^ ready 

for any venture, whether in Poland, En^and, or Holland ; 
and, lastly, England, whose queen knew wdl that l^ilip 
her fo^ and that the Low Countries mig ht effectnally 
hinder his efforts against her. The provinces, though 
William had suggreted ii^ rafnsed to deal with the emperor, 
and turned to Elizabeth; she brought them little real 
helj^ and they seemed to be on the veiy brink of ruin 
when fever earned Bequesens off in Match 1576. 

The breathing space thus gained enabled tiiem to 
Btren^hen their union under William ; but before the 
questira respecting the position of the duke of Anion 
rauld be settled, ^he siege of Zierikzee drew to an end. 
Boiaot perwhed in a too gallant attempt to break the 
leaguer, and toe town yielded. Things looked ill for the 
patriots, and Zealand would have been at the mercy of the 
conquerw, liad not another great mutiny neutralized the 
sne^ of nctora ; the Spanish and Walloon troops left 
Z^Md tod, headed, as usual, by their “ detto,” marehed 
into the ncher i^ins of Brabant, seizing Alost, whence they 
/ S’a? A Bwssels and Antwerp. One of tlie nsulte 

„ni- 1 saved from being 

inhabitants, who 

amed m tbeir own defence. Snffering under a powerless 
ndminiBttative, and smarting from the entae of t& foreign 


HOLLAND 

soldieiT, the aonthemers now began to 
and union with the other provinces, broad hberdity 
of Orange, moderating the Calvinism of the people, enabled 
the two groups to draw together. In October 15r6 aPadfl^ 
cougress of tie States General of the provinces met at 
Glmnt : the council of state at Brussels was forcibly di^ 

.Aitfpii ■ fiTiA friflrlitfiil « Snanish Fury" at Antwerp strnck 


solved ■ th® frightful "Spanish Fuiy" at Antwerp 
such terror into all hearts that a treaty was •condnded 
in November 1576 under the title of the « Pacificaticm 
of Ghent.” It was received with great enthusiasm ; in it 
the provinces agreed first to qject the foreigner, tben^ to 
meet in States General and rcgnlato all mutters of rcli^on 
and defence; it was stipulated that nothing dionld be done 
against the Catholic religion ; the Spnnisih king’s name was 
still used; the prince of Orange was recognized only as 
stadtholdcr of Holland and Zealand. All the seventeen 
provinces accepted the Phcification; and for a brief space 
the "United Pronnees” really did exist 

Early in January 1577 the "Union of Brussels” was UjiIod or 
put forth. The doenment cn^god all who joined to help BrnsseU 
in ejecting the foreign troops, in carrying out the FnciiiGa- 
tion, in maintaining the Catholic faith, in recognizing 
Philip’s sovereignty, in defending the liberties and con- 
stitutions of the provinces. It was eagerly adopted ; ond 
even Holland and Zealand made no demne. When the 
paper, crowded with* signatures, was laid before Don John 
of Austria, who meanwhile had arrived as regent, ho also 
accepted it; and on the 17th Fcbruaiy 1577 was signed 
the "Perpetual Edict,” which ratified the Pacification of Per- 
Ohont Not till the troops were gone should Don John he ^^1 
received as governor-general. Philip IL ratified the Edict 
a few weeks later. 

Yet, after all, unity did not ensue from it. The natural 
diveigoncy between north and south at once appeared ; in 
character, in interests, above all, in religion, they had little 
in common ; and when William of Omngo refused to pub- 
lish the edict in Holland and Zealand he was warmly sup- 
ported by these provinces. This is perhaps the real point 
at which Dutch independence begins. Don John entered 
Brassels in triamph, and, by conciliation and winning 
manners, had already hrolren up the union; the whole of 
the southern provinces withdrew from it at once, and that 
well-marked diffcrenco in political lifc^ which, after so 
many changes, still distinguishes Belgian from Dutdunan, 
was from that momontmado clear. Yet, though Don John 
had achieved so much, the result, after all, disappointed 
him ; he was surrounded by difficidtics^ suspicious, and 
plots ; he saw the failure of his larger schemes, and only 
the partial success of his effort to reduce the Netlicrlands ; 
he rcrogaized the dangers which the abilities and livoliy 
of William of Oningo were preparing for him. ^is was 
soon shown in the seizure of Antwerp citadel by tbcSetzoie 
patriots, and in the destruction of the hated fortifications^ 
so long the sign and efficient cause of their subjection. 

Other castles, such as that of Ghent, were razed to the 
ground as soon as the fall of Antwerp citadel wns known. 

Still less was Don John pleased by the election of his rival 
osruwaard of Brabant^ and by Lis enthusiastic reception at 
Brussels. The States Oenenil(7th December 1677)declttTcd 
strongly against Don John’s authority. 

It was clear war must begin again; and the patriots 
raued an army nearly 20,000 strong, which was utterly 
defeated by Don John and Alexander Fameso, at Gembloux 
near Namur. But their campaign was wasted on isolated 
movements and town-taking, while William of Orange 
fell back unmolested to Antwerp. A sudden illness, so 
Btoden as to arouse the common suspicien of poison, carried 
off the conqueror of Lepanto (1st October 1678), and 
Al^uder of Parma succeeded him in the government. 

The struggle Lad now entirely passed into tLo southern 
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provinces- j Holland and Zealand wore left to gather 
strength ; the recovery of Amsterdam (1578) removed the 
one lundtanco to their prosperity. AYhilc the south trusted 
to foreign help, some John Casimir, or duke of Aigoa, tho 
north quietly consolidated itself. In January 1579 was 
TTnioa of proclaimed the famous ''Union of Utrecht.” Tho docn* 
Utrecht, meut professed to make no changes; it would but cariy out 
tho Pacifleation of Ghent by a closer junction of Holland 
and Zealand with Friesland, Gucldorland with Zutphon, 
Utrecht^ Overyssol, Groningen; united as one, these pro* 
vinces should still retain their local uses and privileges 
So long as tho archduke Matthias, who had been appointed 
governor-general in 1577, remained, his authority would 
be respected ; on his withdrawal in 1580 the States General 
named as stadtholdcr William of Orange, who had already 
exercised the real authority over tho provinces. A cou- 
sidcrable number of southern cities, Ghout, Antwerp, 
umted Bruges, and others, as well as some of the nobles, also 
joined this union. Thus did tho United Provinces at last 
come definitely into being. 

During the next fivo years Spain devoted her oiTorts to tho 
southern provinces alone ; tho union was unmolested. Tho 
Walloon provinces were reconciled to Spain; the others, with 
exception of Holland and Zealand, had accepted tho di^c of 
Anjou as their sovereign ; Holland and Zealand had pro- 
claimed William of Orange as their chief, though he did not 
linolly accept sovereign power and the title of count till 
August 1582, by a sort of cross division, tho seven northern 
provinces, meeting at the Hague, had (26th July 1581) made 
Declan- an "Act of Abjuration,” and had issued their "Declaration 
tion of of Independence,” tho five naming Aiyou, the two William, 
indepen- sovereign in Philip’s stead. Ihcn Holland and 

Zealand framed an independent constitution, conservative 
of their ancient liberties, as expressed in the "Great 
Privilege of the Lady Maty ; ” they declared themselves a 
free country, severed alike from Spain and from the empire. 

But Spain was not yet ready to take up this challenge ; 
and meanwhile she resorted to other weapons. A scandalous 
proclamation, offering rewards and honours to any ruffian 
who would serve church and king by murdering William 
of Orange, was now issued ; and, roused by tho double 
inducement, after many unsuccessful attempts, a paltry 
wretch (10th July 1584) succeeded in assassinating the 
SluidcT greatest man of his age, the worthy " Father William ” of 
of, , tho Dutch, and tho omy ruler in the world’s histoiy' who 
William, gjgy fgiriy bg compared with Washington. 

Maurice. Fortunately for the Provinces, and for tho world’s 
liberties, tho spirit of 17111^01 of Orango survived in 
Lis second son hlaurico, who now, though ho was only 
seventeen and a student at Leyden, and though ho had 
an older brother living in Spain, -was at once, chiefly 
through tho influence of that groat statesman John Olden 
Bamoveldt, named governor of tho United Provinces, 
with a council of state, and with Count ' Hoheuloho, 
his brother-in-law, as lieutenant-general. Ho was also, 
soon after, made stadtholder of Holland and Zealand, 
while Utrecht was placed under the lord of Villars os 
stadtholder, Guoldcrland and Overyssol under tho count of 
Mours, and Friesland under William of Hassau. Never 
was any one better fitted for his life’s task than was this 
boy, thus early called to rule in troubled times. For 
Maurice of Nassau hod all tho coldness and calculation of 
his family, all its ambition, all its firmness and tenacity of 
grasp, while he added thereto a quality wanting in tho 
others, a genius fur war, and those gifts which go to mako 
what is commonly called a lucky commander — ^gifts which 
may bo best described by saying that tho lucky captain is 
he who in war leaves least to luck. For over forty years 
Maurice was tho champion of tho Provinces ; and, if we 
except his treatment of Barncvcidt, wo may say that ho 
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comes next after his father as a founder of the Dutch 
republia 

At the outset Ids antagonist -was that formidable captain, Alex- 
Alexander Farnese, who had by this time nearly subdued ondor 
all the southern provinces, and whose arms proved success- ^ 
ful at Ghent (1584) and at Antwerp (1585). The northern 
province;^ thinking it necessary to call in foreign aid, 
appealed to Heniy IIL of France, but the outburst of the 
" War of tho three Henries,” caused by the anxiety of the ■ 
Guises lest Henry should draw too much towards the 
heretics, put a stop to all hope of help from that side. 

Olden Baraeveldt, therefore, next crossed over to F.nglHnd 
with offers to Queen Flizabeth, who, though de clinin g for 
herself the proffered sovereignty over the Provinces, under- 
took to appoint a governor-general, and to send over and 
pay 5000 foot and 1000 horse ; in return for which she 
was to be put in possession of certain cautionary towns. 
Accorffingl}', Sir John Norris was at once sent over with the 
English forces ; Sir Philip Sidney was appointed governor 
of Flushing, and the carl of Leicester was named governor- oinri of 
general by tho queen. At first Leicester was welcomed ’ 
with all the joy that his Calvinistic opinions, and his posi- 
tion as favourite and representative of Elizabeth, could 
elicit in tho breasts of men who had now long been strug- 
gling for existence, and who, bereft of their great prince, 
were yearning for some strong hand to guide them. But 
it did not lost: his high pretensions, and his mistress’s 
haughty tone, joined with his foolish interference with 
Dutch commerce and with the religions difficulties now 
beginning to show themselves, soon offended the States 
General, and neutralized whatever good tho active help of 
England might have promised them. In 1586 Sir Philip 
Sidney inviided Flanders, and the young stadtholder of 
Holland gladly served under him. In the same autumn 
Leicester himself took the field, and marched to meet Parma, 
who was threatening the provinces from the east Under 
tho walls of Zutphen Sir Philip Sidney fell; and Leicester, 
finding his efforts useless, soon raised the si^ of that 
town, and withdrew to the Hague. The rest of his time 
was spent in bitter quarrels with the estates; Olden 
Baraeveldt and Maurice were united for a time by his 
marked ill-will towards them both ; and so strong did the 
feeling against him grow, chat in 1587 Queen Elizabeth 
was fain to order his recall. For a while there was great 
soreness between the countries ; the general interest, how- 
ever, was far stronger than any partial pique, and in the 
crisis of the Spani^ Armada in 1588 the Dutch did veiy 
great service to England by resolutely blockading in their 
ports tho transports and army uith which Parma had 
meant to inrade tho English shores. In the same year 
Maurice had tho satisfaction of seeing tho En{^ish and 
Dutch repulse the famous duko from the walls of Bergen- 
op-Zoom. In 1589, on tho other hand, the English garri- 
son of Geortruidenberg betrayed that important place, the 
doorway out of Brabant into Holland, into Parma’s hands, 
and laid tho United Provinces open to attack. In other 
places also the English forces, not yet withdrawn, were an 
anxiety and danger to tho states. Still, from this moment 
tho fortunes of tho Dutch began to rise. No contrast Spanish 
could bo more striking than that between the Spanish Nether- 
Netherlands and tho United Provinces. In the fertile 
districts of Hainault and Brabant, where climate and soil 
are good and transit easy, utter ruin alone was seen : vinces 
wolves and wild dogs swarmed ; the land was overran witli «>*> 
weeds and briars ; and e'fren the wealthy cities of the post “asteo. 
were almost deserted. In the United Provinces^ _ on the 
contrary, tho wellbeing of the country wjiis steadily increas- 
ing ; every year its hardy seamen brought back^ fresh 
wealth; and thousonds of ingenious workers, turning in 
despair from the hopelessness of their condition in the 
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Spaiusli Ketlierlanda^ broaght thrir Bldll and xndnstij into 
tno nortl^ \rbiGb soon became as famous for its manu- 
facturing escdlenceas for its energjr iu commerce. It was 
at tins period tbat^ jnst wben tbe soutbem cities were 
langnishing and losing ground^ tbe northern bntgher life 
made Tigorons growthi and prepared the way for that 
sopremacj of town aristocrai^ which characterized the 
history of Holland in the following century. 

The year 1590 opened wdl for the United Provinces: 
Utrecht joined its fortunes with those of Holland and 
Zealand ; Guelderland and Oveiyssd made William Lonis 
of Nassan their stadtholder, so strengthening the power of 
the family; and Breda was recovered by a daring stratagem. 
The dnke of Parma als<^ with failing health, was called 
away to oppose the victorious progress of J^ury in 
northern IVance. In 1591 Prince Maurice still further 
strengthened himself by tahiug Zutphen, Deventer, Hulst, 
and eventually NimegueOt which secured for him the conl- 
plete submission of Guelderland. Forma was unable to 
oppose him oSectuallyy for his troops were a^du mutinous ; 
he was also once more called off into France. The reputa- 
tion of Piince^ Maurice rose now to its highest point : the 
greatest captain in Europe seemed unable to cope with bln?, 
and the vigorous help of Barneveldt still secured hiyn firm 
support at home. In 1593 he took Geertrnidenbeig; and in 
1591 Groningen, the only stronghold left to the Spaniards 
m all the Seven Provinces, was xednceil 
The appointment of the cardinal atdiduke Albert as 
^veraor of the Spamsh ISietherlands did not much change 
the (mrrent of affairs ; the Dutch now tried to open up 
a t^e with the East Indies, and made some vigorous 
explorations in Arctic seas. Li 1696 the anhdi^e te- 
commanded the northernmost parts 
of nanders; the Dutch on the other hand, with the Eng^ 
lish, sacked CSadiz and destroyed the SpaniA fleet : and in 
the next year Maurice inSicted a defeat on the Spaniards 
at Tnrnhou^ trateferred his qihere of action to the Bhine 
country, and took town after town, makiDg the provinces 

Oveiyss^ md Jriesland. 
The ye« 1598 gave a new aspect to affairs by the con- 

nlTw ‘“Sty « Yerrint 
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bL^ wlf^ ^ Tdunteer^ were now to 

bear the whole brunt of the efforts of Snain. In 
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ness between the States OnrlJS * ? 
increased; for they thought his steadily 

capable of anything, and^satp m'A* . amhfaons nature 

influence he had o«? th?fl,Z paramount 
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Siege of 
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In 1601 Mauxke took Sliusy and^ Ostend at last fdl to 
Splnola. Thenceforward tihe main lines of &e strog^e by 
land were simple enough : the Spaniards tried to transfer 
the seat of war into the Umted Provinces, and were steadily 
foiled hy Maurice. All the while the States General 
aimed at peace, though the naval war became vigorous as 
that on laud knguished. The sea fight off Gibrdtar in 
1607 utterly mined the Spanish fleets and left her com- 
merce powerless. At last^ after long negotiation^ which 
served to emphasize the variance between tbe patriot party, 
headed by Barneveldt and Grotius^ and the war parly, 
which included the official dasse^ the army, navy, East 
India Company, tbe clergy, and the populace in the town^ 
a troce for twdve years was signed^ on the nti posaidetU, 
ground, between S^in and HoIIandL In the war the Butch 
Dutch had added Oveiyssel and Groningen to the union j fistu in 
th^ held Slnis^ Hnlst« and other ports on tlie “R lpniii^h thewgr. 
side, in what is ^led ** Dutch Ekodeis”; they ^d Beigeo- 
op-Zoom, Breda, and Hemogenbnsch on the Brabant 
frontier, and the forts which commanded ihe Schddt and 
strang^d Antwerp for the sake of Amsterdam; lastly, they 
were become lords of the sea, and the chief traders of the 
world. 

After a brief interfetence in the ofEuns of Germany, asieob- 
whete the lutEicate question of the CSeves-Jnliers succession gfcal 
was already prqmring tbe way for the Thirty Years’ War, 
Hollaud settled down into that hot and absorbing theologi- 
cal strugi^e, which was do&dy misnd up with polit^ 
questions, and which stained with a deplorable triumph the 
last years of the career of Maurice of Nassau. In 1603 
Jacob van Hennansen, or, in Latin form, Anninius (see 
A^xkius), had been appointed oneof the two prof essoxe of 
Geology at Lgrden, Francia Qomar being the other. 

The teo men took opposite sides with zed, Anninius 
assa^g a^ Gomams defending the current popnlar 
theology. The views of Anninius qiread fast among the 
upper daraes, e^edally in the larger towns, and b^e 
the theology of the dvic aristocracy; the established 
opmons were tenadondy supported by the bulk of the 
I ‘*“,town populace, the army, and 

TO navy. head stood Maurice, ready to use 

Calvinistic feding to Becure his oS 
authonty, however little he might care for tbe tenets of 
^ 7 .^ 7 ®*! of the other party, moro philo- 

peAftpS/ was Barneveldt, wia the 
Jiunes of England as yet supported 
/i^tiehop Abbot infiSneed 
P™“®/to§8 of the famous ^od of Dort 
""d the anti-Hemon- 
enabled the prince for 
to crush the aristocratic party. 

— f (another leading BemonstraS) 

I ^ “ sp‘to of all his great services to his 

i venerable age, and his past support of Maurice, 

exeent^ at the ECague in 1619. Groans afterwards 
racaped fcom prison and took refuge in Pnmee. The 

there wiThopJrf 

and^Jmpi^ «^®“’ ^**1 country to great nuSLa 

and fomed a prosperous setUementin TTnU H n inl6^ 

^ ti»r fctod tt. to rf 


m the vortes of the Thirty 
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King James wus eager to gain liis objects Trithout fighting, 
and to be on friendly terms with Spain; he and Laud 
were opposed to the Calvinism of the Dutch, and disliked 
their form of church government; and commercial jealousy 
was already beginning to arise. Successes and losses 
were evenly balanced in the war : the Dutch recaptured 
Juliers and took Clevcs, while Spinola, after great losses 
caused by the gallant defence of the English, in 1625 
took Breda. A few days before the town feU Maurice 
died, leaving the Spania^s in the heart of his territories, 
and the Dutch vexed with religious and domestic factions. 

His brother, Frederick Henry of Orange-Hossau, sue* 
cceded him os stadtholder of Holland, Zealand, Guelder' 
land, Utrecht, and OverysscL The war by land became 
utterly spiritless, though by sea the Dutch still asserted 
their maritime supremacy. By land the chief operations 
were the siege and capture by Frederick Henry of 
Herzt^nbusch, Maestrich^ and Wesel in 1628; by sea 
the Dutch interfered, much against the popular feeling, 
to assist the French court against the Huguenots at La 
Rochelle. They blockaded Dunkirk, whence Spanish 
privateers had been wont to harass their commerce ; under 
Piet Heyn of Dclftshaven, boldest of their sea-captains, 
they vexed the Spanish coasts, captured Spanish war ships, 
carried off their ‘‘silver fioet,” and finally in 1631 won 
near Tholen a brilliant victory over a great Spanish fleet 
commanded by Count John of Hossau, who was endeavour- 
ing to make a descent on the Zealand coast. ’ 

In thb year the States, feeling that the moderation of 
the stadtholder was honest and salutarj', that his influence 
alone seemed able to quiet the rage of religious faction, and 
that his military operations Imd secured the confidence of 
the provinces, took the important, and, as it turned out, the 
unwise step of securing to his infant son the reversion of 
all his great ofliccs of stadtliolder, captain, and admiral- 
general. The Calvinists were willing to grant so much to 
the head of their party, and made no objection to the 
introduction of the principle of hereditary succession; 
while the Remonstrants, discerning that Frederick Henry, 
like his brother before him, was personally more favourable 
to their tenets than to those of their adversaries, accepted the 
measure in the hope that when permanently established as 
their prince he would cany out those tolerant views which 
he was known to hold. 

In 1632 he justified their confidence by his masterly 
siege and capture of Maestricht, in defiance of all the efforts 
of the Spanish and imperial gonerals; Namur, Luxembourg, 
and eastern Brabant were laid under contribution in con- 
sequence and the States defended from danger of attack 
towards the east As the war dragged on after the death 
of Gnstavus Adolphus of Sweden, France and Holland drew 
more together, and in 1635 an alliance and partition treaty 
w'os made between them, in which it was proposed that the 
Spaniards should be driven out of the Netherlands, which 
should be made an independent state, guaranteed by the 
allies ; that France should receive, as her share, the sca- 
cnast up to Blankenberg, together with Thionville and 
Namur; and that a corresponding portion should be given 
to Holland ; if this scheme of an independent state proved 
a failure, then France and Holland should divide the whole 
district between them. The joint operations consequent on 
this agreement proved a failure : Frederick Henry had 
always been opposed to the alliance, and probably did not 
wish its success; the divergence between him and the States 
General at this time gave Cardinal Richelieu the oppor- 
tunity of restoring the Remonstrant i)arty in Holland, and 
making it French in sympathy, in opposition to the Houso 
of Orange — a combination of which Louis XIV. afterwards 
made great use. In 1637 the stadtholder recovered Breda, 
though the gain was balanced by the loss of Roermond and 


other places; and in' 1638 the war was favourable to the 
Spaniards. In 1639, however, a series of great navai 
triumphs under Tromp and De Witt turned the n ca le in 
favour of the Dutch. 

In 1640, on the death of Count Henry of Nassau, stadt* 
holder of Friesland and Groningen, the latter province 
chose Frederick Henry as its stad^lder, and he thus 
became chief of six out of the seven United Provinces ; in 
the next year he was able to arrange the marriage of hit 
son William with Mary, ddest daughter of Charles I. of 
En^and, a match devised by the queen-mother of France, 
while a refugee in Holland, in order to increase the ill-will 
between Richelieu and the stadtholder. Thus began the Eng. 
dynastic relation between the Stewarts and the house of 
Orange, which led to such great results before the end of 
the century. The States General were not too well pleased 
with this alliance, and looked shyly at Henrietta Maria 
when she came over to Holland to get help for Charles L 
in 1 642. They wore becoming alarmed at the great power 
and growing ambition of France under Richelieu, while 
they sympathized to a great extent with the English 
Puritans. 

All parties except the French, being now utterly weary 
of the war, negotiations fur peace, long talked of, long 
prepared for, began in earnest at Munster and Osnabruck. 

Before their close Frederick Henry died in 1647, and was 
succeeded in his dignities and olBces by his young son 
William II., and almost immediately afterwards (January Williaic 
1648), in spite of the opposition of France and the young H- 
prince of Orange, the deputies of the Provinces (with ex- 
ception of Zealand and Utrecht) signed a separate treaty Pmee 
of peace with Spain, which was confirmed and sworn to in 
May at Miinstcr. It was a complete surrender of every- 
thing for which Spain so long had fought. The United 
Provinces were recognized as free and independent, and 
Spain dropped all her claims ; the possidetis basis vras 
adopted in the matter of all conquests; the two contract- 
ing parties agreed to respect and keep dear of each other's 
trading-grounds ; each should pay, in the ports of the other, 
oidy siu^ tolls as natives of the other paid ; the Schddt 
was entirely closed by the States, so that Amsterdam might 
strangle Antwerp — ^the chief harbour of the free Provinces 
thus ruining the chief harbour of those still subject to Spain. 

And so ended the so-caUed Eighty Years’ War. 

No sooner was the peace conduded than bitter disputes 
arose between Holland, on the one hand, and the prince of 
Orange, supported by the army and navy and the smaller u. at 
provinces, on the other. He was tempted into foolish acts : variance, 
ho arrested six of the deputies of Hdland ; he even tried to 
surprise and occupy Amsterdam ; he favoured the English 
royalists, now plentiful in the Prmdnces, while Amsterdam 
and Holland indined touurds the Commonwealth. Things 
went so far that William 11. had almost destroyed the 
liberties of the Provinces, and was intent on two scheme^ 

—the resumption of war against Spain, with a partition 
with France of the Spanish Netherlands, and interference 
on behalf of Charles IL in England, — when his opportune 
death by small-pox occurred. A few days afterwanis his 
widow, Mary of England, gave birth to a son, who was 
destined to bo the most distinguished man of his race, 

‘Vl^lliam m. of Holland and England. 

For a time the death of William IL restored the burgher- Amster- 
party to power, and made Amsterdam the head of the United 
Provinces. Holland triumphed over Zealand ; the house 
of Orange, friend of the Stewarts, seemed to suffer eclipse 
with them ; and though the rcyalist mob even at the Hague, 
sot on by a princely rough of the palatine house, made it 
impossible for the envoys of the English Commonwealth to 
come to terms with the republic, still the popular monarchi- 
cal party was in fact powerless in the Provinces for more 
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^ces was hdd in 1651, SiS 

teSrSThT Union of Utrecht (1579); the ^ 

position of the house of Orange; *®. f 

resistance to the house of Orange, of I 

^Kth hy in Zealand. The union was governed, in ^eoty 
at leMt, by the States General of the provinces, which tnrt 
at the Hague, and consisted of a fluctuating number of d^ 

• putieh (aomctimes as many os 800), and was supplemented 
by a permauent counca of state, a fand of cabinet compos^ 
of twelve deputies from the proTOces, end a ctembet of 
accounts. Besides this body each pronnce had its own 
estates, and each great dly ite own senate. Thus ^wr- 
dam was ruled by a senate of thirtyniix burghers, who ^pt 
order, administered justice, raised local taxea ^e 
of senator was for life, originally by election of the whole 
body of freemen, but from the 16th century by cooptation, 
so that the government of the dty beccmca dose oligar^- 

The chief towns followed Amsterdam in this direction. The 

senate elected the deputies of the dty to the states of 

HoUaud. * , « - .. 

The commetdol prosperity of the Provinces uwnt on 
advancing throughout thel7iJi centniy; each town had 
its own work. Flushing received tlie West India trade ; 
Jlidddbucg was entrepot for French wines; Terveer was 
the Scottish and Dort the English staple; Leyden manu- 
factured ; Haarlem made linen and mired stu^ and grew 
tulips for profit and pastime ; Delft was known for beer 
and hardware; Zaandam built ships ; Enkbuizen caught 
and cured herrings ; Friedand had the Greenland tc^e ; 
and lastly Amsterdam, recognized diief of Dntch cities, 
had the East India trade, witii that of Spain and the 
Mediterranean: their whole carrying business readied from 
tne Gulf of Bosnia to the farthest Indies. Their sea- 
fiiring enterprise received an early sdentifie impulse from 
the labours of Ooiguet and G. Mercator. All questiona ^ 
to the nature and development of wealth were still in 
ihmr infancy; it was braved that all depended cm 
balances of actual bullion ; and the Spaniards were envied 
because their ships brought over masses of gold and silver. 
The balance of trade,’* the estabUshment of banks at 
home and colonies abroad, especially mming colonies a 
huge carrying trade, the making of goods to be sold for 
cash only, toe diacouragemeut of all imports, and the 
support of all monopolies— -these things, diief dements of 
what is called the “ isolation theory of trad^” guided the 
politics of the 17th centniy, gave Holland vast temporary 
wealth, discouraged her power of production, and eveutusUy 
have left her impotent among the natioua. 

At first WilUam toe Sfient had been governor of toe 
^eiaor Provinces, nominally at least under the kipg of Spain ; 
States he secured his own rights, while 

GeneniL sovereign power was transferred to toe States General 
took toe right of making peace and war, of condud- 
JDg alliances, of taxing and coining. The governor had all 
militaxp^ command^ had power to pardon, and controlled 
the civil apimintments; he represented the dignity of toe 
state, with a courts and guards, andienvoyB from other 
bnda Each province had its own stadtholder, an office 
in name at least derived' from the Spanish times; ea ch 
town had its own pensionary or chief minister. But after 
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tlie deatt of \7illiflm II., the offlce of stadtholto of HoUand 
^ to atirae mpead^; tbera.vroa no " 

aarntml- and the grand pensionary of Holland, 
minister of the state, b^nra 

republic, as we see in tbe cases of John De Witt and 


The 


®wS?tJie Euglisb envoys returned to ^ &eir aast^ 
the cSmmonw^lth, of their failure at the Hague, parlra- 
maut at once replied by passing the memmble Havigafaon 
Act of 1651, which aimed at destrowng 
of the Provincea The stnig^e for the lordship of the 
which ensued, and mth vA the n^ra 
Tluyter,B\ahe. and Monk are so splendidly associated, was 
wu^ with equal bravery and nearly equal ®° 

bo& sides, untU 1664, when ptoce was made by the 
Amsterdam burgber-patly. By the terms of the trraty 
with Cromwell the Orange-Nnmu 
to be esoluded from .the stadtbolderate of Holland, the 
other Provinces reserving their independence, and the 
Dutch nonulaoe also much disliking the pe^ England . 
preserved the honour of her flag, while Holland was seen t 
to be a worthy and equal rival to the command of the sea, • 

Hostilities between tho Dutch and Portuguese resecting 
their rights in Brasa followed, in which, after each side ^ 
had done much damage tothe other, peace waa also maae , 
and Holland in 1658 interferad to save toe Danes from » 

Charles Qustavus of Sweden. In 1669 a treaty of peaw was 
made between Fiance^ England, and toe Unitrf Province^ t 
with a view to toe settlement of the Dano^wedish question, ; 
which ended in securing a nortoem peace in 1600, and m , 
keeping toe Baltic waters open for Dutch trade. Since too 
abolition of toe Btadtbolderato after William’s deatoin 1650, 
toe centre of authority had lain in the hands of John do J-^de 
Witfj toe sagacious leader of tho anti-Orange or Amsterdam 
burgher-party; and he guided tho foreign afiairs of the 
provinces in such a way as to secure toe fair development 
of toeir commerce on evety side. 

The momentous year 1660 was almost as critical for’Wat 
Holland a$ for any state of Europe. Charles, in England, ^ 

having xe-enneted too Navigation Act, war again broke 
out in 1666, and the duke of York took too command 
of toe Eng^h fleet At the beginning of Juno he met 
toe Dutch admiral Opdam, and, after a cdose'fought battle 
off Lowestoft, toe En^sb were completely victoiions. But 
60 bad was toe condition of the homo Government in Eng- 
land that in the following year too Dutch hod by far the 
stronger fleet at sea, and for a time held their own in the 
Cliannel. The four^ays’ battle (Juno 1^) between Prince 
Eupert' end Monk on the one side and lluyter on the 
other ended in an uncertain victory for tho Dutch; but 
ou July 26th they were decidedly defeated ofl: the North 
Foreland, and driven back to toeir own shores with 
immense loss. Tho English were now masters of the sea ; 
but both parties needed peace, and negotiations began 
at Breda. In tlio course of tlieso Buyter suddenly 
sailed np toe Tliames neerly to Gravesend, and struck terror 
into the very heart of London, which thus become all the 
more eager for a settlement In July 1667 a treaty 
between England and Holland vras Mgned at Breda ; and 
in toe following year Sir William Temple uccompUsbed 
toe triple alliance of England, Holbnd, and Sweden, Triple 
against toe aggressive view of Louis XHT., a hollow affair, aUiMica 
and pernidous in its results to toose who made in It « 
mads Louis XIV« determine co take vengeance on toe 
Dnited Provinces and ou tbe De Witts ; it led at oni^ to 
the humiliation of England by toe treaty of Dover (ICVO), 
to^ toe overthrow of the Amsterdam party, and to the 
miserable end of the De Witts ; and it ovcutually raised 
the prince of Orange to supreme authority in the TTnited 
Provinces. 
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JBVom 1668 to 1672 Louis XIY.' made ready to destroy 
the Dutch ; and so well had his diplomacy served him that 
they were left without a friend in Europe. In 1672 the 
storm broke : the English, without a dedaration of war, 
tried unsuccessfully to intercept the Dutch Mediterranean 
fleet ; and France at once set forth to conquer the hated 
tradesmen of the north. The States were ill-prepared on 
land, though their fleet was strong and ready; parly spirit 
was exceedingly bitter, and the ruling party, well aware 
that the prince of Orange was very popular with the land 
forces, had utterly neglected their army. On May 28, 
1672, Euyter fought a great naval battle in Southwold 
Bay (Solebay) against the duke of York and Marshal 
D’Estr^es: the French held aloof, pleased to see the Dutdi 
and English destroy each other ; the English suffered most, 
but^ as the Dutch withdrew to their own 'ports, the others 
claimed the victory. Meanwhile Louis XTY. crossed 
the Bhine and threatened Amsterdam (see Fea&'Ce). 
The young prince of Orange alone seemed to rise to the 
occasion; while others were panic-stricken, sending em- 
bassies of submission to the haughty monarch making pre- 
parations for a great flight by sea, tVilliam with his miser- 
able army did his best, and aroused so stron^y the feelings 
of the people that Amsterdam, passing from dejection to 
despair and thence to reckless enthusiasm, rose against the 
De Witts and foully murdered both in the streets. They 
had just before proclaimed William stadtholder of Holland 
with powers unlimited. And thus Louis XIV. destroyed 
tire proud republic, thou^ in so doing he had raised 
up the most formidable enemy he was destined to 
encounter. His invasion did not prosper ; other nations 
began to - take up the Dutch cause ; Germans and 
Spaniards threatened the embarrassed French army in the 
Provinces ; so that in 1674 France was on the defensive on 
every side. William of Orange in that year was defeated 
at Sebef, and had to abandon his plan of penetrating into 
France, and in 1675 the death of Alarshal Turenne^ and 
the retirement of the great Condd, turned the tide of war- 
in favour of the Dutch, except on the sea, where the French 
fleet defeated and destroy^ in the Mediterranean (in 1676} 
the united navies of HoUahd and Spain. In 1677 negotia- 
tions for peace went on, and were hastened by the marriage, 
at the close of the year, of William of Orange with the 
Princess Mary, daughter of the duke of York. At last, in 
1678, came the great peace of Nimeguen, which secured 
the independence of the DutcL 

The aggressive policy of Louis XIV., in the years which 
followed the peace of Nimeguen, enabled William to lay 
the basis of the famous comederacy which changed the 
whole front of European politics. Brandenburg, Denmark, 
and England sided with the French king; whUe the 
league of Augsburg (1686), following directly after the 
revocation of the e^ct of Nantes, placed William at the 
head of the resistance to French domination. The league 
was joined by the emperor, Spain, the United Provinces, 
Sweden, Bavaria, and other German princes. The acces- 
sion of James LC. to the 'throne of England made it easy 
for the stadtholder to keep up close relations with the 
malcontents in church and state, who regarded him and 
the Princess Mary as the natural successors to the En glish 
throne. On the birth of the prince of Wales the anti- 
Catholic feeling in England at last grew so strong tliat 
William was able to interfere with success; whUe the 
diversion of the attention of Louis XIV. froln Holland to 
the Bhine relieved the timid rulers of Amsterdam from all 
anxiety. The Bevolution of 1688 ensued, and England 
became, under William’s strong,rule,-the chief member of 
the great coalition against France. In the grand alliance 
’ of 1689-90 he clearly sacrificed Dutch to English in- 
terests, and carried through his policy in spite of great 
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irritation in Holland and Zealand. His power seemed 
almost autocratic, and the States impotent. Henceforward 
their part in history ^becomes quite secondary compared 
with that of England, and we may refer for details of the 
great wars to the artiries 'England and Faance. 

' In 1690 Waldeck, commanding the Dutch, was drftiq t e fl . 

. by Luxembourg at Fleurus ; and the Anglo-Dutch fleet 
was also severely handled off Beachy Head by the 
French, who inflicted terrible losses on Dutch commerce. 

In 1691 the French took Mons; in 1692 the nllipH 
ships ruined TourvUle’s fleet off La Hogue, and recovered 
the command of the sea. On land the allies fared ill : 

Louis took Namur, and after a hard-fought battle WU- 
liam was defeated at Steenkirk; in 1693 (he Dutch 
shared in the defeat of Neerwinden, and were not fortunate 
even on the sea. In 1695 the tide of affairs had turned, 
and William retook Namur, his greatest triumph after the 
battle of the Boyne. Negotiations for peace, first attempted 
in 1694, led to the peace of Byswick in 1697, in which Peace 
WUliam was recognized by France as Mug of England, the RyeH' 
Dutch obtaining a favourable commerdm treaty, and the 
right to garrison the Netherland barrier-towns. Holland 
was still an important factor in the balancing ^stem 
rendered necessary by the ambition of France. Louis 
XIV., however, held himself little bound by the peace. 

In 1701 he elbowed the Dutch troops out of the barrier- 
towns ; he defied England by recognizing James IIL 
on the death of his father; and it was clear to all that 
another war was imminent^ when William HX died in 
1702. He had been made hereditary stadtholder in five of 
the Provinces in 1672 ; but as he left no children as heirs, 
the old opposition of Holland to his house again sprang up, 
and, led by the grand pensionary Heinsins, A^terdam 
successfully asserted her independence, and ruled through- 
out the coming struggle against France with energy and 
credit. 

When war was declared in 1702, Marlborough was named The td- 
commander-in-cMef of English and Dutdi troops, and™**' ‘ 
thenceforward became the chief man in the famous “ trium- 
virate” of Marlborough, Heinsius, aud Prince Eugene. In 
1703 the Dutch invaded Flanders, and fought the drawn 
battle of Eckeren; in 1704 they and the English took 
Gibraltar; in the same year they took part in the great 
battle of jSlenheim. In 1705 Marlborough led them into 
the Netherlands ; but, hampered by the deputies of the 
States, he achieved little. In 1706 he won the battle 
of Bamillies,' and swept the Frencdi out of the Netherlands ; 
in 1708 came Oudenarde, and after it an unsnccessful 
attempt of Louis XIV. to detach the Dutch from the 
alliance; in 1709 the terrible battle of Malplaquet and the 
capture of Mona After this great changes followed in 
England, and Marlborough’s power came to an end. 
Negotiations for peace, often tried before, drew towards 
success in 1712, and in 1713 the peace of Utrecht was Peace at 
signed. While France received Aire, St Venant,'Bethune, uiaw**- 
and Donay, the Spanish Netherlands were formally handed 
over to the United Provinces, which in their turn passed 
them on, after conclusion of a barrier treaty, to Austria; 
heuceforth they are known as the Austrian Netherlands. A 
favourable commercial treaty was also made between the 
Dutch and France. The peace of Utrecht made the re- 
public almost as powerful on shore as she had been by sea ; 
at the same time it taught her that the great powers around 
her would use her resources for war, and abandon her 
when they wanted peace : die therefore determined hence- 
forth to stand clear of all foreign complications. W^ith 
1713 the importance of Holland in European politics 
comes almost to an end. 

The ruling party in the States took an active part 
in securing George L on the throne of England ; and on 
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the death ol Louis XIV. m 1716, the old iU-uill between 
Enmce end the provinces died entirely out, so ttat 
th^were secure in a poalaon 

bion^t to a fair eondnsion their difficidtiM with Anstna 
on tlto subject of the Netherlands barrier. These^ Ijpwevcr, 
heKun ngrin when in 1723 the emperor set on foot the 
Ostend East India Company, which was at once ”6®'®®“ 
08 an offensive rival by the Amsterdam merehantn For 
the sake of crushing this compatibon ‘he States » 1 « SI 
consented to guarantee the Pragmabc Sanction d Charles 
VL In 1743 they joined England in eapporting the claims 
of Slsria Theresa, queen of Hangary, and fell conse^ently 
into complications mih Ftancse, which invaded the barrier 
countiye In 1744 they granted a eubsidy in money and 
put 20,000 men in the field, and became a member of the 
Quadruple Alliance with Austria, England, and Saxony. 
Si 1745 the Provinces took their part in the rout of 
Fontenoy, after whidi Jfarshal Saxe overran the Austrian 
Netherlands, while England and Holland were alike paror 
lysed by the Jacobite rising in Scotland. The States lost 
every barrier-town, and lay defenceless before the Erencih, 
who in 1747 entered Dutch Flanders, and made an easy 
conqnest And now the Orange party, snpported by 
English aid, began to lift its bead. The Provinces bad 
fallen so low that all men began to wish for n dictator. 
iViUiom Accordingly Prince WiUiam Charles Heury Friso was pro- 
claimed stadtholder, captain, aud admitaL-geuenil of Zeoltmd 
at Terveer, under the title of William IY« The movement 
thns begun ^read like wildfire ; all Zealand accepted him 
with enthusiasm, and Holland was not far behind ; oven 
at Amsterdam and the Hague the popular feelii^ was too 
strong to be resisted, and the Gk>vemment had to ^re way. 
W^iam IV. became captain and admiral-general of tlie 
whole union, and stadttolder of the Seven Provinces; a 
little later these offices were dedared hereditai}' in both 
male and female lines. 

Peace of The peace of Aix-la-Chapelle, in 1748, though it nomi- 
Aiz-la- ludly restored things to their old estate, could not efface the 
Citapelie. n^fschief and humiliation whidi the war had caused to 
Holland. Nor .were affairs mended by the death of the 
stadtholder Wi]^m lY. in 1751, who, though dull and 
quiet, did his best to devdop the commercial and manu- 
facturing prosperity of the States. Hm widow, Anne of 
England daughter of George IL, carried on the govom- 
ipuiam ment for her son William Y. She showed but little 
aptitude for the post of regent and the Provinces had 
great difficulty in standing clear of the European campli- 
catious of the Seven Years* War. They did so^ hoirever, 
and after her death in 1759 were on better terms with 
England, which had urged them to take up the cause of 
the Great. In 1766 William Y". was declared 
only, thS®^5 irresdlate and weak, he was entirely 
Bupport all mofilF^^d of his cdd preceptor Louis of 
what is called the wHb Frederica Wilhdmina, ^ece of 
politics of the 17th centu.^l^ I'hle is only distinguislied for 
wealth, discouraged her learned societies, and ^r the 

have left her impotent among^ thVnaifl?^ partly from France 
At first William the Silent had beri?’^ wspects tne iiiflu- 
^vemorprorinces, nominally at least under the^^ ptopitious\to the 
Stater reconstruction he secured his o??P®“*nce William 

General. ^ sovereign power was transferred to tlie Prcuch and 
They took the right of making peace and wai P®oplu /warmly 
ing alliance^ of taxing and coining. The eovef^ mariliine 
n^iteiy command^ had power to pardon, anf the 

tbe civil appointments; he represented the dignTO"etli«n®d 

state, wito a court, and guards, and, envoys fnlTjSO. 

stodtholder. an 

denyed'from the Spanish times: each ‘lie 
town had Its own pensionaij or chief minister. But aftc® of 

in 
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vhidi four weie on one side nnd t^on Uio otto, tbo 
United Provinces decid^ to adopt the Nrotrdity, and ‘kreiv 
irtheir lot with France and Russia against Englani But MV 
though war broke out at once, nothing could cure the vw-^th 
lence of party spirit~tho stadtholder and the court i>nrty=”->“"4 
pnitip with the English, and nontraiwmg all the warlike 
Sffoite of the “patriot” party. In 1781 Duteli ^xnerce 
wasnttorlytmralysed; the other powers set on theProvince^ 
and took each iU port. Their West India IslandB were 
and it seemed os if they could do nothing in their own 
defence. At last, however, an indecisive but not inglorious 
action with Admiral Parker at the Dogger Bank roused the 
national spirit, and the Orange party lost ground every- 
where. In 1782 the Promces recognized tho independence 
of tho United States of America; with generous sympathy 
the aged commonwealth saluted the rising republic of tho 
West, which was destined to take its share also in the ruin 
of Dut ch trade. In 1783 tho States made an inglorious 
peace with England, in which tho English got right of free 
triyfflp- with tbo Dutch East India colonics. 

!]^o patriot party was so much excited by this long scries ovouUer 
of blnnders and humiliatioiis that the fiul of tho house ^ 
of Orange seemed imminent, and the king of Frassia had to 
interfere on behalf of bis Unsfolk. In 1784 tho States A^sttia. 
were in trouhlo with a now antagonist; the omperor Joseph 
n. sought to compel them to acquiesce in 'the rcoponiiig of 
the moutiis of the Scheldt, so os to restore some of its 
ancient prosperity to Antunrii. But os neither party was 
able to fight, a {icacc was patched up iu 1785, though its 
terms, as usual, were very numiliating to tho States^ The 
resistonco against tho princess of Orange continued to 
increase in violence, until in 1787 the Prussians again 
interfered, occupying Amsterdam, reinstating tho stadt- 
holdcr, who had been driven out, and com(icUingthc states 
to ally tbomsidves, much against their will, with England 
and Prussia. 

Under their swnytho Dutch possivolyrcmoiiicd, and when 
the French Revolution came they atood neutral os long os 
they could between it and tho kings; it was not till 
Dumouricz had overran all tho Austrian Netherlands in 
1793, and had determined to bccuto juatico to Antwcip by 
forcing o;icn tho passage of the Scheldt, that they were 
drawn into the strife. On tho death of Louis XYl. in VTar 
1793 the national convention at once declared war against with 
hotii England and the Provinces. Their first campaign 
against the Dutch under Dumouricz failed ; tho invaders 
were arrested before Willcmstadt, and ultimately were 
compiled to retreat. But in tho autumn of 1793 
Joutdan restored tho credit of tlio French arms in the 
Austrian Netherlands. In 1794 Pichegru brilliantly 
completed the conquest of Belgium, and before tbo end 
of tho year invaded tho Provinces, The vciy severe frost 
of that winter gave his nnny cosy passage over nil tho 
men and low-Ij’ing lands, whidi still formed thediiicf 
defence of the states; he occupied Amsterdam, and \rith 
IiiB hussare crossed the ice and took tho Dutch fleet ns 
It lay at tlie Toxel; tho stadtholder fled (1795) to Eng- 
land ; and tho shattered remaina of tho duko of York's 
amy having reached Bremen returned home in disgrace. 

Tho republican party in the Provinces now reorganized 
the govemmMt so as to bring it into close harmony with 
tiiat of Pans. A new constitution was framed; tho 5ho 
ancient vyatew of represontative govonimcnt, the slndt- 
holderati^ and the oifices of captain and ndmirnl-goncrol 
^'®P‘ i ® foiv and open representation was 
Batavian republic came into being in 
The French with one hand 
mnnf 1*0™ 0 woru-out systom of govorn- 

^ on a substantial retum 

assistance. The new constitution, so excellent 
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in appearance soon proved a delusion. One change of 
gOTemment succeeded another : after the -States General 
Game a national convention; then in 1798 a constituent 
assembly vritb an executive directory; then chambers of 
representatives; then a return to the earlier system under 
the names of the eight provincial and one central com- 
missions (1801). 

The peace of Amieus gave the country a little rest, and 
the Dutch got back the Cape of Good Hope and their 
South American colonies : it seas, however, but the brief 
and deceptive lull between two koras ; when war began 
again England once more swept away all she had restored. 
Sons- In 1805 Bonaparte, with his usual high hand, imposed on 
parte^s them a new constitution, and set Schimmelpenninck over 

ancient title of grand jiensionary. In the 
1895.* Napoleon added Holland to the ring of great 

fiefs with whicb he surrounded his imperial system, and 
Lotus forced an unwilling brother, Loni^ to be king of an 
Bona- unwilling people. Worthy of a better fat^ the excellent 
king of Holland did all in his power to protect his new 
snigects from the crushing friendship of his brother ; but 
* hui efibrts were in vain, and he withdrew to Yi^a. In 
Holhsad 1810 Napoleon annex^ all Holland to the ernpire^ de- 
daring that it was "in the nature of things noting 
^ portion of France.” In 1813 the change in the 
eapin. ^Skirs of Europe encouraged the Dntdi to join the 
R^stoia- general revolt^ when they established a limited monarchy, 
tioa of ^je prince of Orange was recalled from England, and 
enter^ Amsterdam amidst the utmost enthusiasm. An 
assembly of notables met and declared him king with 
William the title of William L, king of the Netherlands, in 
I. Idnj 1814. By the trea^ of Paris Belgium was united to 
Nether- seventeen provinces were again forcibly 

hn^' ' joined together under one prince. It was settied that the 
house of Orange should have the hereditary sovereignty, 
with a fairly liberal constitution. To make up to the new 
Mag for the loss of his territories in Germany, the grand 
duchy of Luxembourg, with the exception of the town and 
fortress of Luxembour]g was handed over to him as his 
private possession, not as 'a part of the kingdom; the 
bishopric of Lidge and the duchy of BonQlon also went 
with it The episode of the "Hundred Days,” though it 
delayed the conclusion of the very complicated arrangements 
involved in these transfers,- gave the new kingdom an oppor- 
fnn% of distinguishing i^lf: it was the first point of 
attack, and met the crisis with vigour. The Dutch troops 
under William, eldest son of the new king, took consider- 
able part in the short and striking campaign which was 
closed on June 18, 1813, by the final victory of Waterloo. 

The allied powers now founded in Holland and Bel^um 
what they hoped would be a solid and permanent kingdom 
as a barrier against France. It was felt that Napoleon 
had shown Eurtgie the importance of this district in 
connexion with Ms scheme for European domination. 
The new kingdom under the house of Orange was there- 
fore the subject of great and anxious consideration at 
Vienna. The king, an hereditary sovereign, received fnU 
executive powers, and the initiative in proposing laws. 
He had also the power of appointing his own council of 
state. As a legislative body there were the States-General, 
divided into two chambers ; each province had also its own 
local states. Freedom of worship and political equality 
were secured for alL 

JXnrg- A highly artifidal arrangment like this, however, could 
«:ce not stand long, if Europe came to throw off the tranuneils 
of the nionardical reaction, and to give freer course to those 
liberal tendendes wMch had survived the drama of the 
French Bevolution. In religions belief, in laws and usages, 
in language, in interests, the Belgicand Batavian provinces 
had little in common. Their inhabitants were different 
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races, with instincts and feelings not merdy diverse but 
opposed. The Belgfc provinces spoke French or Walloon, 
the Batavians, Dutch. Hie Bdgians were strict Catholics, 
wMle the Dutch were Protestants. The Dutch were chiefly 
a^ commercial and seafaring peoxfie, with interests in 
distant lands and colonial possessions ; the Belgians were 
agriculturists, except where their abundance of wiinernig 
madethemmannfacturers. TheDutdi connected themsdves 
with Germany and (thon^ often only ly way of rivalry) 
with England; the Belgians drew their chief inspirations 
from France, and connected themsdves with the French 
in tractions, religion, and commercial interests. Such a 
div^ify could not possibly stand the brunt of any great 
politicalmovement ; especially as the Dutch were oppressive 
towards their Bel^an partners in the kingdom. Accord- 
ingly we find that in 1830 the revolution at Paris at once 
aroused the strongest sympathy at Brussels. The dull 
obstinacy of William L had emphasized the divergence, 
and his narrow and antiquated policy rendered an outburst 
inevitable. 

The revolt at Brussels, which began on the 25th The re 
August 1830, spread instantly throughout the whole of volt : 
Belgium. After a short strode in November, a confer- 
ence of France England, Prussia, Austria, and Bnssia, 
sitting in London at the request of William L, pro- 
posed an armistice, to which botii x>urties agreed. In 
the following January the conference attempted to settle 
the terms of a separation, and proposed that Holland should 
have Luxembourg and part of the left bank of the Scheldt; 
tMs the Dutch accepted, while the provisional Govern- 
ment at Brussels protested against it. The assembly at 
Brussels constructed a new and liberal constitution, with a 
broad representative government, liberty of teaching, of 
the presa^ of public meeting ; and in Ap^ 1831 the crown 
was offered to Leopold of Saxe-Cobnrg, who, after ascer- Leopol- 
taining that he would be recognized by England and Icing 
France, did not hesitate to accept it (see Bklgium). This _ 
appointment caused the utmost irritation at the Hague, ^ " 
and the Dutch suddenly invaded Bdginm ; the opportune 
appearance of a French army cdiecked the Dutch advance 
and gave diplomacy time to interfere. The cutadel of 
Antwerp, however, was still in Dutch hands, and the 
allied powers used in vain all thrir influence to persuade 
William J. to ^ve it up to the Belgians. War was 
hereon declared, and France and En^and blockaded 
the Dutch ports, while a Frencih army attacked the 
citadel, and, after a sharp struggle, compelled it to 
capitidate. The forts of Lillo and Liefkenshoek wereconven- 
left in the hands of the Dutch ; on May 21, 1833, there tiun ol 
was signed at Loudon by the plenipotentiaries of Holland 
on one side, and those of England and France on the other, 
a convention in which William L engaged not to recom- 
mence hostilities against Belgium, and to leave the Scheldt 
navigation c^en, tiU the relation between the two countries 
should be definitely settled by treaty. The final settlement 
of outstanding questions, however, was not reached till six 
years later, when Limburg and tiie eastern part of Luxem- 
bourg were secured to Holland, and heavy tolls were imposed 
on the navigation of the Schddt ; then tiie two kingdoms 
finally parted company on the 19tb of April 1839. 

In the following year William I. resigned his cunwn to wiUiam 
his son William IL, who reigned in peace till his death in li. 
1849, when he was succeeded by his eldest son William William 
IIL, who still reigns. The wave of revolution which 
X>assed over Europe in 1848 had in Holland com- 
paratively little effect : the constitution of 1814 was 
revise^ and the tranquillity of the country secured. In 
1853, after the establishment by the papacy of Catholic 
bishoprics in England and Holland, a considerate exdte- 
ment arose, whiA resulted in the accession to power of 
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a moderate, liberal, and entirely Protestant cabme^ and 
in the main the Protestant-liberal par^ has guided tte 
country for the last quarter of a century. The Dutch took 
but a secondary part in flie disputes bet^n France and 
Germany as to Dutch Luxembourg, which by the trea^ o£ 
London (1867) was declared neutral, and guaranteed to 
Holland. Eeoently they hare been engag^ in a veiy 
vexations and wasteful war with the sultan of Acheen, their 
TMwgtitinnr on the island of Snmatra. 

The ehiefof the older anthorities for flie hist^of Holhmd nrc:— 
Slelis Stoke ft 1305) ; Wflldmas Procurator, 1332; Beka, Chmncon 
aOra^. 1350; John of Lerden; Froissart; Mo^relet; Wi^ 
Chranyt vm Sbomi Ctrfe CAroniflJc tan fiWfont, 
GmteChrmmbtanSoaandi Amutlesrmimgeslanm laEogaadfa, 
1481-83; OUvier de la Marche, Jfemoiru; Meteren, ^isfona 
Silaiea, nostri pctissimum tanporis, ISO? ; Thuanns JTistorio aw» 
lihti Itctl ; Grotius, De oirfijuitate rcip. Jfaterfae, 1610 ; 
GoteniichH Omnis Delgii, tire infcrioris Gmnanim ngiams, 
deteiiBlie, 1618; i6ffojid««BFcfaiirfin3u«rfMeri]pftV»,1630; Snoygou- 
danns (Snoins), De npaU. Batm. lOri ««., 1620; Boxhoorn, 
JJteatniia, ecu StXUsiiAias eomUalui U vriium nota dcicripiio, 1632 ; 
fblilnbSanilfiodtdn ran Stoat rnn’lSederlandt, 1650; Stiada, 
Della guetm di FSsadiw, 1638 ; Hooft, JilederlandseAe HisUnrie ; Bor, 
Oorwmg, Btg^n, en fhrrolgk der SieekrbtndteAe Oorlogen^ Aiuema, 
Rin Stoat tn Oorlogk in aide omtnni de PireaiigdeJi edtrlandai 
(1621-69), 1669-72; Bxa.iiit,£iifai Hedr^ranJUieiieldeBuiler, 
1687; SutonederBe/ormatie.ien-nOi; DeWitt, Driaen. Among 
the more modern wons arc tviciiuefort, i'SUloire dtsProrinus Dufes 
duBigs-Satltbn JEbgae, 1719-43, 2 toIs., with a large collection of 
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.tenliik Ooehiedenis des raderJands (Myden, 153-^9, 1- vois.), 
iJa/ZrcSlf Mehtr A^tda-lSndiidier ffeaftfefite fflallc, 183 -^j, 
2volsA^.C. de Jonge, GestAiedaits tan Art Aerf. iSfciei^ (Uio 
aS 183sl48, 10 ras.); J- P- Arcnd, G«c/ii«*riiftdM 

J^rlands (AnisteitL, 1840, Ac., conUnucd by Btcs, Btfll, and 
Van Vloten): Groenvan Piinstcrer, eesAUdatu ran het r«ffrta«d 
(Leyden, 1846, 4th ed., Amslctd., 1874, 4 vols., item aCMrinistie 
mint of view); and ArOiitesou Carremoi^nee tnidiledela Jfattm 
i'Ownw-A«s«itt(Lcvden, 1811-62); Gcrlaclie, E^aurjagrandta 
i^egua de notre Aistoire Matioiinfc (1852), and^iatew dn Tmwuiiw 
I^Pagt-Sas dtpuia nU jutfiCtn 1830 (3 voK, 18.59); hnyOT^, 
Al^mtcne Gesehitdm dc9 I^iderlttndschesi J iS/«-/8g 

15 volsg, from the Boman Catliolic point of y®** iCTnip, 

DcGadi. ranlCtderland (Leyden, 1878); Moll and J. ter Gouir, 
Kidcrland. Gts<^. en TolksUven (Leyden, 1878 ; tbis and tlie pro- 
Tioua work are of a popular cast); J. A. Fnun. De ^ederlandjcM 
trelbocken (ol cp 1 Jan. 1876 (Utreckt, 1S7S); ^^apiiolil, Die rvrdisch- 
kntholhehc Kireht ihi Kbniffreieh der ycdtrlande (Leip«(% 1877); 
IVciizclbeiKer, Gesch. der AiofcWaiide (in Hcvreii and uckeita 
scries, Gotha, 1878-70); Kemper, Gescii. van Siederlaud na 1S30 
(AtustcnL, 1873-76). For Euglisli xcadcre tlio older worla of 
Grattan, Jlistorv of the JCetherlands (Lardner^s scries), and Paries, 
Distorv iifffoUand (3 vols., 1811), linvc been cast completely into 
the stode by 3Iot1cy'8 Disc iif the Dutch Dqnthlic (LoncL, 1856), and 
The United li'etherhittds (Lon<L, 1S61-6S}. A Dqtcrtorium dn- 
trrhandh en hifdrvgeu letr. de ffcsch. des taderhnds in tijdsch, 
rerseheneit appeared at Leyden, 1863, and a Degister mn arad. dis^ 
setiatieUt liarmg the same scojic, in 1SG6. (G« W. K.) 
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Of the Lopr German tribes the Old Sasons, the Anglo- 
Saxons, the Franks, and the Frisians ployed a specially* 
important part both in nortib-westexn Europe in general and 
in the Low Countries in particolar ; and accordingly it is 
with these tribes that we have in die first place to do when 
investigating the origin and devdopment of the Dutch Ian' 
goage. A great many dialects formerly edsted side by* 
side on Dutch ground and many of them stQl live on 
the lips of the people ; but they all bdonged to one or 
other of three wdl-defined groups — Frisian, Saxon, and 
FSrankisL 


In the earliest times about whidi records have come 
down to ns^ the Frisian dialect, in various diades of difier- 
once indeed occupied a very extensive area. It was the 
langoage universally spoken in the provinces of Groningen, 
Friesland, and North Holland. Bnt in Groningen the 
Frisian has been superseded by ihe Saxon, and in North 
^lland by the Low Frankidi ^alect; and the three leading 
dialects of the Dutdi are now distributed in Holland nearly* 
as follows Saxou in Groningen, Drenthe^ Oveiyssel, 
and the conn^ of Zat^dien ; (2) Frisian (more or less cor- 
rupt in the towns) in Friesland; and (3) Low Frankish in 
Gnelderland (excepting the county of Zutphen), Utredit, 
North and Sontii Holland, Zealand, North Brabant, and 
Limburg: 

In Groningen and North Holland the Frisian dialect 
has left mote or less marked traces of its former pre- 
dominance in the pronunciation, vocabulary, and phraseo- 
logy of the present spoken lai^ga Duringa considerable 
penod laws, ordinances, contracts, and similar documents 
were drawn up in the various provinces in the peculiar 
diatect of ^ and many of these documents, especially 
m Fnsian, ^ve come down to our time. Ole inhabitant 
of the northern province^ however, had neither superiority 
Of cnl^ nor political preponderance enough to secure the 
assi^^n of the adjobing populations. The occupants 
of the tract m wbch Low FtankWi was spoken were 
mudi more favourably situated; and that dialect has in 
the end ousted flie two others, and become the speech, both 
oral and wntten, of cultured Dutchmen. 


From the documents collected by ^liillenholT and Scherer, 
and from many* otliers, it is evident that between the Sth 
and tho 12th century* the different Gennan dialects served 
as vdiicles of literary composition, and this, it appears, 
must also have been tlio case in the Netherlands. It may 
therefore be safely taken for granted that, among tho lilri 
Teuticniee scriptt referred to in tho act given in tho year 
1202 by tho papal legato Guido for the organization of 
the bishopric of Lidgo, there were some written in tlio 
vernacular, t.r., in Low Frankish, wliich after tho sub- 
jugation of the Frisians and Saxons by the Franks was 
the idiom of the victors. liMiatcver pains Charlemagne took 
to raise tho dignity of tho German languoge, tho practice, 
prevailing at the time and long afterwards, of using lAtin 
in official documents emanating from tho authorities, pre- 
vented the predominant form of speech from encroaching to 
any considerable extent on the other dialects. Still it is in 
this period that we must seek the first indications of the 
future victory of the Frankish dialect over the two others. 
And b course of time the Franks strengthened their political 
pre-eminence a superiority of a different diaractcr, which, 
added to the first, went far to secure to the Frauhish 
dialect the prerogative of being tho universal vehicle of 
cultured thought, written and spoken, throughout tho 
Netherlands.^ The barbarous victors could not resist the 
humanizing influence of the higher culture resulting from 
a lengriiened intercourse with tho Bomans. And when, 
after a conaderable lapse of time, tho new idiom, thus born 
from Latin, b(^n to bo employed in tho composition 
of htcraiy productions, the influence of these writings 
soon made itself sensibly felt in the southern Nether- 
lands The inhabitants of ancient Bclgiiuu had always 
^tinned in close intercourse with their brethron in 
Franro; and the litcraiy productions put forth in France, 
especijilly after the crusades, soon began to engage tlio 
mtention of the opulent citizens of the thriving towns of 
blandm and other parts of tho southern Netherlands, and 
were ddi^ntiy translated by fliem into their own tongue. 
Holland, Zealand, and Utredit in their turn were connected 
witb the fionthem Netherlands by many close ties. The 
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langaage spoken in £he sontkem and in the northern 
2^etherlands was the same for all practical xmrposes ; and 
so it happened Ikat the Frendi literary works and their 
Flemish reproductions attracted no' small share of attention 
also in the northern IT'etherlands. The "Dietsch” dialect, in 
which the oldest and most popular works, such as Reynard 
ihe Fox and the works of Jacob ran ^faerlant^ dating from 
the close of the 13th century, were composed, became the 
model speech for everyone who wanted to address a larger 
public than that of his immediate vicinify. It was in this 
Dietsch dialect that Melis Stoke, an inmate of the monastery 
of Egmond, composed his Rhymed Ckronide (& 1305). 

From Holland and Utrecht the Dietsch dialect readily 
found its way farther north. What the Franks had tried 
to achieve in times long past was now undertaken by the 
counts of Holland and the bishops of Utrecht^ viz., the 
total subjection of the northern provinces to their rule. 
These efforts on the part of the princes just named again 
made Frankish the dialect of the dominant^ Frisian and 
Saxon the idiom of the conquered race. In this way 
Dietsch, tie., Low Frankish, became the predominant dialect 
ell over the Netherlands. 

At a time when laws, mutual contracts, and other 
official documents issued in Friesland between the Tlie 
and the Lauwers are still drawn up in pure Old Frisian, 
the treaty by which the citizens of Stavoren recognize 
Count Floris for their sovereign lord iu 1292 is written in 
Dutch. The contracts drawn up by Frisians on both sides 
are nearly always in Frisian, even down to the close of the 
loth century, 'though occasionally Dutch was used. In 
deeds of sale, contracts, £&, drawn up between 1490 
and 1500, we meet with all possible shades and varieties 
of the Dutdi ^lec^ which is seen to be rapidly gaining 
ground. Still, this substitution of Dutch for Frisian in 
documents of this nature by no means proves that Frisian 
was falling into desuetude among the country population. 
A good deal of course depended on the persons who were 
employed to compose the ^cuments above referred to. The 
historian of Friesland, Gabbema, writing about 1650, 
bitterly laments the decay of the Frisian tongue; and even 
foreign writers, such as Conrad Gesner, refer to the fact 
in a similar way. But in spite of his lamentations Gkibbema 
submits to the pressure of the times and writes his history 
not in Frisian bnt in Dutch. Nay, his ftieud Gysbert 
Japix, the cultivator ^rezcc/fenee of Frisian, the national 
poet of Friesland, wrote the introduction to his Frieecdie 
Rijmelerije (“ Frisian Hhymes ”}, and many a manly poem 
besides, in the same language. They were by no means 
averse to seeing ctdtnred non-Frisians take cognizance 
of their literary labours; and to satisfy this ambition, 
there was no other course open than to employ the 
language which such eminent men as Sfitmiv, Coomhert, 
Itoemer, Yisser, Spiegel, Hoofi^ Huygens, and Yondel 
had’ permanently made the approved vehicle of thon^t 
and poetical utterance throughout the Netherlands, 
more ^ especially after the fall of Antweipi in 1585, 
had induced the most highly cultured minds of the 
southern Netherlands to. migrate to Holland. This had 
been achieved partly by direct endeavours tending to the 
improvement of the language and the excision of all 
“foreign dross,” partly by the creation of beantifnl works 
of literary art, and solid contributions to histoiy and 
erudition. For the language and intellectnal culture of 
Holland had now each attained a stage of advancement 
where neither imperiously demanded new capabilities in the 
other. What thus happened in Friesland also took place 
elsewhere tiie same or 'nearly the same causes bringing 
about the same results throughout the country. 

The langaage of the Dutch has travelled to their trans- 
marine possessions, without engendering a new dialect 
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either in the East or West Indies. Bnt a very different 
result inight be es^ected if at any time their East Tn«ii'nT» 
possessions should enter upon an independent A 

kind of mongrel dialect would arise, whicdi may be seen 
foreshadowed in official papers and letters composed by 
so-called stTifos, or “half-breeds,” in the island of Java. 
We may even now point to one such dialed^ the speech 
of the Dntch settlers in the Transvaal and tire Orange 
Territory in South Africa, who have actually begun to raise 
their clipped Dutch to the dignify of a written language, 
in which they are now composing works of general litma- 
tnr^ and even poems, diligently editing class-books and 
theological treatises, and printing such newspapers as Ren 
o/pr^ten Afrikaander. 

Flemidi or South Dutch, Bdgian Dutch, though 
very nearly allied to North Dntcdi or the Dutch of Holland, 
essentially differs from the latter in nuny important points 
of detaiL In its vocabulary, its phr^eology, and the 
structure of its sentence^ it dearly betrays tire influence 
of the French-speaking part of the natiorL In a novd by 
a very popular Flemish author, A. C van der Cruyssen, 
printed in bold fype in small octavo, and numbering less 
than 200 pages, the present writer noted &r more than 
200 cases in which a North-Dntchman would have chosen 
quite another turn of exx-’i'ession. The South Dutch dialect^ 
which after the fall of Antwerp had remained almost 
stationary, but which in our days has become a cnltnred 
written Iwgnage throng the diligent efforts of varions 
writers of great talent, bears the evident marks of this recent 
emergence from a stateof utter neglect on the partof cultured 
men, and to a North-Dntchman has an air of simple-minded 
artlessness and innocent naivetd. 

The complexity of origin of the Dntch language is most 
noticeable in the case of the vowds. In the consonants 
the Saxon and the Frankish did not differ greatly, and 
the Frisian has had a much smaller influence. To the 
Saxon must be ascribed the dropping of the nasal before 
s, /, iht as well as before h and v, in vyf (five), udert (sinth^ 
since), midden (month), in proper names, &x. At the 
same time there are several words in whicffi the n is pre- 
served, — ^mostof these being borrowed from the Franl^, 
as ander, kunde, Tselmonde in Holland (alongside of 
Tsdmuiden in Overyssd), aud^ans (for wMch we have 
goeze in the Overyssd dialect). The a in tiie nom. plur. of 
the vowd stems is only partially retained: side % side 
there exist in Middle Dutdi plural forms like honde^ 
dorpers, kinder, kinde, kyne, which have almost all in 
later Dntch assumed either s simply, s after the plural 
form r, or en (orig inally the plnral form of n stems), 
the 8 and n being erroneously i^arded as a sign of the 
plural (see infrd). On the whole the Frankish influence 
Ting been the most potent, — ^that of the other two tongues 
Ti lling only observable here and there in the termination^ 
or in a comparativdy limited number of words and 
expressions. The history of the devdopment of the 
langaage may be ^vided into two great periods. In the 
first, the Middle Dutch, the fuller forms and long vowds 
of influTinnal and derivational suffixes and the final 
elements of compound word^ whidi are preserved in 
Gothic and TTig Ti German, have already become short and 
unaccented, while at the same time, through toe loss of toe 
accent the final dements have partly lost their significance, 
and occasionally a notable abbreviation has been effected 
both in their pronunciation and their orthography. From 
the Middle Dutch the modem language is distinguish^ 
by a greater neglect and confusion of inflCTonal forms, fy 
i toe presence of a large number of foreign wotm mtio- 
dnced abont the end of toe 15th century, as weU as of a 
multitude of dialect and modem tenn% and by toe disuse 
or tnn iTified significations of many of toe older woros. 
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Of the Middle Dutch we have no re^M wrlier thou 
the beginniDg of the 13th ^tuiy, t^n£ ^ 
fVankish lingnlstio monuments go t® 

AfMilIe Dutch extends from the 12lh centuiy ^ » 

then follows a transition period, reaching to 1350, f^ 
whiish date Modern Dutch has p«^ed to the present 
tima In the period last named a subdivision may be made 
at 1866, the date of the introduction of An new 
' In Modem Dutch there is a *5®^ 

between the latest and the earliest form ^ <dd« 
language still preserves many words that have now 
bec^^bsolete, and the style is mod^ed more dosdy on 
that of the daasical writers. Toirards tte end of the 
18th centuiy the influence of Van Efibn, Styl, Bflderdgk, 
and others efibcted great changes ; and while the deflexion 
largely iiir-r«M fld, the Hollandsch dialect be^n to make 
itself predominant, especially in regard to the vowels « and 
0 or » It). Indeed the main difibrence between Middle 
and Mndmn Dutch is dne to the fact that the former 
is under the influence of Dietsdi (the Flemish-Zealand 
Select), whDe in the latter Hollandsch has the snpremn^. 

In the transirion period the langnaM was adulterated by 
a great number of b^rd words and bastard forms derived 
fr ^m French, which obtained currency throu^out Holland, 
Dtreihi^and the southern provinces, from the infla> 
ence of the court aiui government of the dukes of Burgundy. 

The study of the dialects s&d nmumnsr of Middle Dutch hns not 
hecn proseeuted &r enoiigb to ulow of vcvy detail^ statein^ts 
TBflrit ttjbng them. Out pnadpal authorities uur tho interj^mtatcoa 
of the literurnmolns are the works of 1^ Vicies, Verw% Yotdaini 
Moliser, and others. Most of ihese remains are in Diotsch, as 
the romances of diindm ^ trorks of I^Ioerlant, tbs chrraicles 
and songs ; otbeiSi os the ^ Setvaas of Van Vddek^ ore in the 
of the sonih-east (lambatgeKh). Of the medioaval 
langnsgc^ as it was ^ken in ITtredit or in the Saxon protinoes^ 
(the oounti^p of Ibutphen, Omysse!, and Drenthe)> the only 
remains m in ehorters and similar doenments. Since the Saxon, 
08 is in^coted by the coiougatioB of the verb, has exerdsed no 
domiaant inflnenoe, and the HoUaudscli on the other hand is 
closely connected mth the Dietsch, we will only quote as au 
example of the language a sin^e stride from Mnerlaxifs JFapaie 
Jilar^n^ with a metrical tnmSlation (hitherto unpubliihed} from 
the pen of Ificcdas Beets (1880). 
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a tmk and *f tegtei, and in this way ^ the »prili«S 
Thia indicated no change in pnaiiiiici8tion._ That in Uiddla 
Dntdi however, an cxriorive pronunciation exu^ (in some woro^ 
Vn^rTnnilrZnTnftfr *) US wcU US tho asiamted pronunciation, is 

oronnd but possed into the nss^izod guttoiul now written rfiaj, 
S. Tlieeffivo forw, 


God, diet d bl ndeno doet, 

Osf dU woiidd oettwe soet 
Dermeiuehelt eemeae. 

DsUen inede rare xevoet, 

Sade sedeety «nde ge i eoet, 

Elide lenn made nne. 

Wu 00 elenebelt 0u remroeit, 
nok de MUet ilnen meet 
Offl eX to Xnebbensflllenn. 
Bienamaoetottmen meascentiloet, 
Uieiomino lUditiaea aietter apod 
Boe) 50 ends hoge 0 tciie 
XTeaegca te wene.^ 


God, diehetd met wUdieM doet* 
Oaf Alt remuddljk oaidseho fOMd 


todatsU soadoD din covoed, 
M )Uf geldood. gescXioeld do 1 
Ea lovcD rein van leea. 


geseXiodd do Toet 

van leea. 

Maarxio an lioo do behsneht vroodt 
Dot Jodeiaea In aiten moed 
^ Al bdtai wU dXeen* 

Blerom vcrBict men raeiaelicnlilocd 
Ea bonwt met roekdoozen tpoed 
Barditdeteo, tiraar van Btocn, 

Ibt amait von mcnlgemi. 

The Cotumaiai.—ks tegoids the consonants, Dutch in the mni^ 
does not diner from the otEet Low Qenmni longnages. The oxplo- 
riie tt a» wantiDB. Instead of the founor there is a a 
with “fhcatiVB“pronuncioHon, and os inHi^ Gemum the f&hu 
passed over into £ 

Semly idl the final consonants in Jliddle Dutch ore «liniT « W , 

nented; in Modem 
devoloj^ent of the 


and the sharp sounds ore gmj 

pubsh, other himd, tl^ •M»«vaMiSM uvruiuHoinaii ox nm 

«io agreement 

observ^ with the infirajmal fonns, the soft consonant is written 




ionkman). In combination witii s, ff occamo 
nftili}. So also in intensive verbs like whern the 

k arose from an cxplorivo y boforoy of Uie suflix, and was doubled 
after the shortTOwlSs In non-intensiws, os hpcihseggen, whew 
the was nsrarated, ttmt letter was doubled in tlic some way from 
ai The Dutch a is besides sometimes dcri^d from the common 
Q^on flf feaiis, (teg) ; eometimes it w.tho 01«l Gorman h at the 
end of a word, between wwcls, or after liquids (Aoot, zuwh Some- 
times it is a survival of the compound yir, and exists along with a 
form in te> as wugene spuievn. & arose out of y in IrutMffen anti 
other verbs in -tern, just os in Anglo-Saxon. In the beginning of 
some voids in MhldlcDutcUgpasscd intoy,iisyo;i^ fiirgoiwf, while 
Modem Dutch again has gunsL The pa^gc of. ? into i* and j 
after a or c, and hoforo a rowel, is found both in Middle Dutch ami 
Modem Dutch: scgel becomes a://, In oomc uqids 

the cxplowve phas passed into I:; in others, and indeed the majority, 
the k, in the bo^ of tbo word and as an initial and a iii^ 
letter, is the common Low German k. After short vowels the k of 
the (sompound JW wasdimbliid, and they droiqicdotr after producing 
** umlaut*’ (dd:kat, writkm). An original k remained as an initial 
letter before n or fin kring^ knijpen^ alongside of which wo 
have rfng, nyiien, &c., in which the k nas&(sd into A and then 
“ upncareiL The k also remains undisplaced in the diminutivu 
» (Taal- e» ZetUrMe, il 105). Before k became cA in 
{sick), fcacM (tcaken), . . 

In Middle Dutidi c and k an interchanged without distinction of 
sound. Disused before vowels except e and f, and before f, n, and 
r, and at the end of a word (cop, craac). After n soxnetimi^s 
ek is also employed (^nc and gandt). In later Middle Dutch tho 
ek is more treiiuent ; in other cases k is common (kinf, kerkc)4 
E^uently we tmd k as well os c,»ncvcr, howeror, c before t or 
f, csenvt In Fnsu^ words, whore c Itad tho sound of a (ctf roru). 
^metimescA (as in cAri/is, aiessen) occurs as well os cfari'as, reum), 
where (k represents the palatal sound of the a, which in the more 
modem language is rather represented by sj (kor^el and eorsctf 
tgaJdxn and soCZyr, &c.). Tlio dcmbling of the k was indicated by 
dr (dediva), while gn was the ordinary for kw (tegimnir, gurdWen, 
guene), in Modem Dutch drkkm, tekiAiam. 

In me beginning of words k has lost its original nspimte sound 
and become a mere breathing, and conscqnciitly it has often 
dropped off both before other conwmanta and netwien vowels: thus 
Arfag becomes rftig (as early as in the Old Franlcisli psalma), 
steAan becomes steatt, xliditn in Aliddlo Dutch vfini. Jn t>onio 
of these words a d has been afterwords iiibcrled out of a supposed 
analog with weak verbs, as eg., with beliau hcltdc ; where Mmlvm 
Dttlc^ios i7ftdm, geschieden^ Aliddlc Dutch had vlicn^ (lucfrn ; ewn 
in Middle Dutch, indeed, gmhiedt (iModem Dutch gcsdMde) was 
an altoruatiro form with p^ocA. In tilio dialects A is frequently 
prefixed impromly (Aumfor irrxn, &c.}. At tlie end of wonis 
tho A occasionally topt its frirotive M>und (AoarA, fusekadi^ /<hm 7/), 
as the cA diows. In the vcrl» tiegen {dtAan) and tfjgtn (ttkan)^ 
which sounded tiea and i^cn in Middle Dutdi, tho g hos Iwii 
afterwards introduced into the present stem, prolnbl}* through the 
simUarity of tlio sound of tho A (cA) in foocA with tho cA sound 
which g acquires es a final consonant, and through the g of tho 
{unra] preterite tepca. CA did not remain inthoiYretcritc of all writs 
m Aliddlo Dtttdi: WftH hos v/oc os well os vteocA; alongside of this, 
hoover, there Is an infinitive rZiVpAcn, also with a preterite r/oocA* 
rrom the eomimnd Ato the h soon dropped oil in the Middle 
Dutdi (lealvMij urfe, mar), not, howoror, where the m was I'ocalizcd 
(oompore Anf with iref, Aoe with leoc in the Saxon; in this last case 
iTOfi passes furtlicr into loe\ Before f, A retains its aspirate sound, 
M m riucAt (cA pionouncca as tho German cA without t'); and galro 


- 1 .^ “aerianl g^m and ,Acne 
oc^r. In the Ifithoentoxy the gh wosalso employed twfynd 
f whim people began to obaarve the ejymelogicJt agreement of 




led. 



, - , coujugalion htj Zigt. Tlio cA in scA (pro^ 

noiin^ 08 s- ofettcA, pwm, vJtts), derivc?d from tho Afiddlo Dutch 
Sfl {«?), is a mere orthographical convention ; as an initial conbonant 
^ M now pronoinicecT^ («*,», but in tlic Saxon duilcota and in 
5^*5“ tiia oldi^d isproservod!*fa)>,«iwI {tehela). Seutan Ima 
wieady in Middlo^^c^ged tlio winto a, and in Modem Dutch 
t qtpmn as s (titllev). Oh hoforo /, oxcvpt wLcto it stands for g, is 
“^“"/(corapareMKc}/, iofW, aieht, alonggidcofnliich 
SddU Jke/liasbocnwtaincd, as ttiflanihruilo/l, 

^dlo Dutch firulodb). BeforD s tho guttural is assimilated w 

Tliere is in Datch a i 2 wliidi corresponds to tho Rnfrli.ii /fi Q^d 
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the Hmh Gennan ; it is fonned by tbe touCTo and the upper zorr 
of teeth ; the d, on rae other hand, which is like the Engmhcf and 
the High German f is formed by the tongue and the roof of the 
mouth (or the gums above the teeth).^ In the OldPhinkish psalms 
Hifcrdc and iUferthi still exist side by side, but even then the 
distinction was probably not a great one; in coddle Dutch th has 
become d, or the th is retained as a mere orthographical convention. 
"While in the psalms a distinction is still preserved between th and 
d as a final letter, inasmuch os d passes into ^ but or d derived 
from fA, remains^ d at the end of words alwa^ changes in Middle 
Dutch into t or into dL "Where, however, the d had remained 
before vowels in the coi^ngations of the verbs or the inflexions of 
the nouns, the d was in several words afterwards restored, although 
the sharp sound was preserved. In other instances the sharp 
sound of the nominative aSbcted the oblique cases, and all forms 
acquired the sharp sound which^then remained in Modem Dutch 
(pesaid, gaxmtm^ riV, rittmj vencantf veneanicn); and the same 
change twk j^ce especially m indeclinable wor^, os tcaaf, met. 

In Middle ilatch a tenuis ocspizant before d changes it into f ; 
but whether itbeowli^ to difference of dialect or to inaccuzades of 
orthography, many Stances may bo pointed out where this 
does not occur ; thus we find nsehtan, ontaen (for onttaen\ but 
along^ with tiiese also nocAdsan^ antdaen. In Modem; Dutch 
this is not the case, but a number of forms are due to the same 
prindple, espedally in compounds of prepositions with the 
article (metten, metter), while in the coigugation of weak verbs also 
the suffix de turns into te after sharp consonants (le^e, ZacAte, 
hliddle Dutch toeeh). On account of the sharpening of tiie d as a 
final letter, no d is ever found before tiio suffix -ris, and t even 
occurs before an afterwards inserted e, as in heeltenis (the some is 
the case with/, A, u, as vergiffenis for vergifnis). 

After 0 , os, or ui the d passes intoy, thortgh in Middle Dutch in- 
stances seldom occur (huddle Dutch mdsn, hlodem Dutch ruica; 
Middle Dutch rodcn^ Modem Dutch uiiroeien)^ sometimes it ^ps 
out {Jswede^ hvsed). The spoken language goes much farther than 
the written in fins use of/ for d; tiins dwge^ goeje are written dbodc, 
goedc. In like manner the spoken langua^ has changed d into w 
after au or ott derived from al or ol ; thus we find the pronunciation 
oiitce^ gomceng with the spelliim onde, goudtn^ ^ude. In 

the adjectives ovnctliSk and Icmiwtlijh the io has become established. 
Except after vowels in verbs where A has dropped on^ whenever 
there is no preceding consonant; and an r follows either immediately 
or after an c, d is insetted after Z, r, r (AcZdcr, cicuarder, AcZder, 
diCTider, dander), an insertion which is less common in Middle Dnfrdi 
{helre, solre, donre; also, however, dondre). At the end also of 
words we often have a paragogic d after n where the Middle Dutdi 
kept the n as the final letter (thus iemand, arejid ; Middle Dutch 
ieman, area) ; after sharp consonants t is added, as gedroeht, ’burdit, 
Aord ([High (Setman hurschd), and also in mijnent, &c. 

B is frequently qmcopated as a penultimate consonant before s : 
(hans for thands, rolgens for tolgenas. Asem, wtsem, perhaps, have 
not dropped the d (ZA) before a, but have changed th into a. While 
the final t has partly grown out of d, it is partly also the common 
Low German and Enmish t (fat, laten, haat). Between a and r in 
words derived from tno Bomance tongues a Z is inserted owing to 
the common German dislike to ar (aZroqp from strop ) ; after r, and 
also before the suffix -Zt/A, the introduction of Z, which was 
frequent in the I6th cent^, is less and less heard, and on this 
point the written speech is far before the spoken {wesenlijk, 
ciVjeRZiyA arc freonently pronounced fccceicZZ^A, eigentlyk^ ordentelijk 
alongside of ardelijk at an early date has acquired the Z, and aftcr- 
ivaros an inserted a, at the same time moduyingits signification). 
In the dialects (lamhuig, Brabant, Utrecht) the final t after con- 
sonants and vowels is frequently dropped: hij heef (Aa^Z), nic 
(RfaZ). The coa^nnd ts serves in words borrowed from the French 
to represent the Dutch pronunciation of the French sound ^ (^Zsoan, 
Fr./rfOR), While the present language, both in orthomphy and 
I>ronunciation, msikes a distinction between s (os in the English 
sound) and s (as in the Engli^ hazel), the Middle Dutch had 
only a (thong^ in the later MSS. z he^ns to appear), and Frisian 
is still in the same position. Before a vowel or w, a has for the 
most part passedinto^ exceptin those words in whidi it is followed 
cither by a long or short vowel snccceded by s, or by a short vowd 
before a or A ; ore was sharpened into a by a Z from the preposition 
ici zoel, zwdk, sitten; sissen, suisen, sokkm, samen (from isamen for 
te zamen). In foreign words the a usually remains (saluut, soldff). 
Contrary to the pronundation, s is written in sestig and zeventig 
(pronounced sestig, seveniig, and in dialects Zsestig, tsmnti^? The 
sin the middle of a word, after a qrUable whidi originally had j 
no accent, has passed into r; generen, bevrooren\ at tlie same , 
time we have the forms ocRascR (to heal), hevro^n, and in the Middle ; 
Dutch vroos along wiw vroor, and Ae^aa with koren. In many ; 
cases the meaning nas been modified | 

* Compare on this point Kem in tbe Taaliundtge BOSragen^ L 175. ; 

3 This dialect t has probably come from tbe Old Saxon ant- {hand), vhldi stood 
before scecn/fy, taehtio^ negenttg (dialect tnegentig). Fhun tliese words the 
sharpening of tbe initial consonant has ^read to tbe other numerals: teertigaad 
djfAg are pnmonne^ /aerify nndy^/fy. 


Prothesis of s occurs in smoel for moth Such forms as slink aud 
link,sndibe and ndibe, zuknken Bsidicanken, go hack to older forms 
and are thus probably doublets of much older date than the breid:- 
ing off of the German languages from eadi other. 

Aa in English so in Dutch b is the nndirolaced German medial. 
At the hemnuing and in the body of a word it has tiie same sound' 
at the end it is prononneed as p (see p. 86). In Middle Datoll 
for tiie most part A was followed by a vowri (AGddle Dntcih tsebbe. 
Modem Dutch meb) ; this vowd fell aw^ in Modem Dutch, but 
the A remained in tiie written language. Wherever Ae A represents 
bj it is doubled, justas after a short vowel (AmA, krabben). So, too, 
freoueutatives have AA (krabbelen, kibbelen, with whi^ compare 
Modem Dutch AzjfvcR, AHddle Lower German kiUen; stribbelenmo 
by side with streven; compare also hebben and he^. Old Frankish 
ZZAAon, Dutch Uven). After & ar b + m, A fdl away both as a 
middle letter and as a final consonant; but this is not as yet 
general in Middle Dutch; alongside of crom, omme, we find eromp^ 
ombe, whOe iu Modem Dutch we always have lam, krom, dam, am. 
In substantives ending in m with a preceding long vowel, 
wherever the diminutive partide Je is appended, a is inserted 
(kruim, kruimpje\ bloem, bloem]^e)\ but this does not take place after 
an imperfect vowel where an c is inserted l^mmede). As in 
Englim the ji has not been displaced, and it ^ the same sound 
(paard,post, pink, lap). 

For the English/ as an initid letter (ef. Sweet, Hist, of English 
Sounds, p. 78), Modem Dutch as wdl as Mid^e Dut^ 1^/ auiL 
V. In the body of a word the/ passes intou (=svin Englidi lover), 
or is doubled after diort vowels (letf, leven ; plqf, ploffen). At tiie 
end and also before consonants after vowels, v becomes / (Aoofd, 
Middle Dutch hovdl; of. Middle Dutch ate and aj). Verbs in 
-elen have/ before e (sehui/elen from st^tdven). 

F (v) is the common German /, and accordingly interchanges 
with ZA, os in ofte (Got. otZAZAau) = 3 English or; but ^(Got. tba)^^ 
English if; veel (filn). Before vowels and Z, / is sometimes pre- 
served in pure (lerman word^ whOe in others of the same sort v 
^pears (rrueh, versch; Jlink, vlak; fel, vechtsiiC); so also in the 
Ola Dntw jualins we find vaier dong with/nZer, whOe in Middle 
Dutch lilmwise a similar variatiou prevails. Usually the precedence 
of a sharp consonant in Middle Dutdi causes the v to become / 
(mcs/al, ontfaen; ef. val and vaen; but also mesval, kc.). 

The combination/^ has in Dutdi passed into cAZ, but it appears 
in the dialects; and was more frequent in Middle Dutch {perkoeht, 
heeht, dieht, adder ; verkoft, htfl, stfft, after). On the other hand 
in the pstums and the Glosses Lipsianas, and also in didectic 
charters, we find occarionally ft for hii dtuflen (drifAZZa), sufle 
(stem sClF), eendreftig (for esndradUig). 

The liquids are unchanged, except m and n in inflexional ter- 
minations. ill certain other cases I interchanges with n : for 
example, sZoA, High German sdinedse; Sduvelingen (17th cente^), 
Sdmeningm, &c. By the I sound a preceding a or a is turned into 
0 , asovertollig (tal); iusome instances oZ changes into ou, e.g., gaud, 
aud, sout ; if the 0 before e passesinto u (see under 0 ), then &e sdu- 
tion does not take place {gulden; MidMe Dutch hulien, Modem 
Dutch houten ; menigvuldig). In ^ddle Dntiffi wa have ul, ol, and 
ou side by side. Jlf remains with stem vowels, in the suffix -Ria (even 
where it becomes » in German), ssbloem, bezem{Bi^Qeiman 

besen), andiuAem, dat. smg. 3d pers. pron. In other cases itpasses 
inton in inflexional terminations; den (High German dem), geven 
(1st pers. plu. pres. ); mb becomes mm, and consequently m. ^ In maar, 
m represents nw (nufare for ne tears). In drempel, m is inserted. 

The r is of various diaracter. In the first place we have 
the dental r, agreeing with the Italian r in ragazzo—for example, 
raad, rust, hart ; and secondly we have the guttural r, only heard 
in words whicA had Ar in Old German (ring, ros, rsuzel). As the 
former is a difficult sound for many Dutchmen, e^eciall^ for those 
of the Saxon district; the guttural r is used instead of it. In the 
Saxon districts we find, beside^ a very strong consonant called b;jr 
Sievers the ** cerebral’’ r (e.g., hard, teorst, marseh). ^though it 
is not distinctly audible, a practised observer can hear it, just as in 
the Ktigl jgh letter, hard.^ The r derived from z belongs to the first 
Through the influence of the r, short vowels are lengthened 
in AQddlo Dutch (aereh, aerbsid, for arg, azheid). Traiu^sition 
of the r, both before and after tiie vowd, is frequent m Middle 
Dutch and in Modem Dutch: godavrudit, nooddmA, dertig, bamen, 
kersten (krisl). Before r, » was elided in Middle Dutch (mire m 
minre, kc.) ; before m it was assimilated (wmate, ommate), Md 
before A it passed into m (omberadeti) ; but in Modem Dutch tms 
change does not take i^ee. . , . 

In some words, heginning with a vowd, n has been prefixed 
through the influence of the declined article, thepossessive prononn, 
or the preposition in: thus naarstig, 
out of tn emst; naxands from avaad; noom 
min oo»i(ModemDutch, however, has com). As 
dadit and bradd along with devken and brengen^hich 
mdle Dutch, no certainty has been attorned. Then m 
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asr h 3 T* dtOTTed out, as to tilie otoer langnag^ 

uSm A flie d TrM_sbortraed tojr wiB* ffie a w 


mr to tliese cases base ];pse its 

S3san,vhetesacb.titoTmasfflp» . , * » 

ro:ctb.—Ja eadras flte Middle Dateh period. ^ 
flie toderiOM, f ana tf as weU as «i had £w toe n«rt ^ 
wand. 

^Ed to some wiids^ore toe nmhrat penod, a otoen tote 
lie number of worfs to which no nmlant pc^ is lacte ^ ^ m 

iSe wwdsitisahsenri eren whaef is gfl?^ 

e : this depends os toe greater or less seasibraess rf ^ 
for the imtets— toat; eompaiab ***!!, *^21! 

ISad. Modem Dateh fjifd; feagd; Middle D^ 

Dutch nrhaigi, Uur, iieu[ael W«^e; 
also ptond a great part to toe modification of fmmations 
rosier, along with veslinff, naJeaj maeU, madUtf, along with 
airxdJigi fjirji^ harden^ handig^ aJone vith U^digh^ 

^ htf izK opes ^IlalUes &e a>oiid Eog^li a xn Jamrj m 
doaed ajlUbles thdt of the English a in oa; when thw xs a 
perfect nond in dosed the spdiing is ^ open 

IdlaMss « (mn&ii); in An OMnd short « and 

&*]o:a a in open svlhibles ore even in twiddle Dateh ptonoucea 
and may he ihiTiDed irith eadi other {dageng lagen, a »yme 

whidi tras noit perndtted in MHdIc Hi^ Gennan}.^ fctheSOTn 

d vaa expressed hy ao (some vnnds came in this nray mto 
Dnch with on for as mooig a dice of fishh and a or dm™ 
FrisioSaxosi dtetzicts passes into i before r, as/tr (iwr)._^ddle 
Dutch praeived a in seretal words where in Miwem Dutch it 
passes Into e bdbre r (arp, erg; sarc, zerk; wnf. vxrf); in odieis, 
as aardeg sXaartg zwaarUg me 31iddle Dutch had a and a (enfo» 
tUrtg itoertg sveartg s!ar£; Modem Dutch szeoardg staart). In 
foreign woros^ Ixhewise^ c before r has become a; paarfg perse; 
fan£aara, ienteme (in the dialects e is stsE frequently retained)i In 
Middle Dateh a Mote 7 sometime^ bat not nsnallyi heemes o 
(orertaHUh dde side with dj’frm7dieft) ; the passage of a into o 
b^ore e& also occnis (amtocsIU, broedt, 

In the metezite singular of the fitrt eon jngafion of strong Terbs 
the a is aivap retained in Middle Ihitd^ and has not pomedg as 
in Modem initi^ into 0 thzongh the infiuence of the j^oral 
(Middle Dutch ic vajitg BanL vi xondeng londeng Modem Dutch 
ik tonig londg kc.y It is aiso retained bethre I and r, harg, 
staif (Aon^ side Iw side with these we have herg, sierfjg'vhm 
Modem Dnteh has oTip, siiesfg hielp, kc, Xh ic «r7, hi see, the e 
came from the plural tc£ teien, whereas present form is aj^ th 
ca7. A. sjtnflar infinence of analogy is obsemble in the 0 for a in 
the verbs seheren, siccriRi, and logm, which now have sshoor, 
sehortttg ctcoor. ond 10007 ; Middle Datxh satr, sedren, leoehg kc., 
in which the a has been displaced by the o of the mtexite par'* 
tid^ In the Goojngationm the verbs ^^ddle Dutch base where 
3Iouem Dateh has a {sesXegen, dregen. Modem ^tch dre^y 
In gehetai alone e has been In frie 3d petsu sing, mrms 
like ontfeetg geet, sleet, occur in Middle Dutc^ edong vnth ont* 

" Inparticipltt 

has in somecases the 


fast, gaety siaet 

of rabsin the ^tmanie -jaii, Middy r 

origmal form witbont the nmlautg where Modem Dutch, through 
the analogy wi:& the present, has the umlant ; jipddy Pntwi 
^af, gesMiiig gesanl; Modem Duhh iOxndg gesonden. This 
confusion with the paxtisMe <w me voi sfrufrn, 
which had beeme obsolete gcsaiU contbudog to exist as a sub- 
Etantiv& 

In snbstmtives aud ai^edives we find e (daived from et through 
f) alwg t^ unchained a (grefig, grae^, from gradig; helri, 
etXxUg; odd, adeiy 

He soimd of tiie s derived from a does not difier from timt of 
sn ommu r, or ^ an s derived from i, as th w intpear in iipea 
yl^Tes (tt7^ stofen, pronounced as g in EngdSah namdU Ifficc 
denved from a or f or the ocmhul t oocum m dosed syllablesL it 
Eni&to mm, end, Modem Dutch stem ; 
S®* beto r It IS pronomicea almost as the e to toeHiA Goman 
F*”": 5?*f * M dosed lorltofailes with a toll .sound (as English a: 

IS spen^ce: tee/, larch (e from f}t bJxfc. Tnedmnxdear 
rc wmm a/ before r end w, followed or not hyict 

g, u indicated ly ™ mme letters in both open and closed syllables: 
c^sRCmtr, ^ wore other eousonants foDfiwed br i or j we 
j^ys find «: twfr^n, hdl, Idden, 4iddg Middle Suteh -Wc. 
(henm to Modan^tAplnnd ■&*»). If no for/ followed, tom 

TThile to toe Sawn dtolect of Guild” 
ima ana Or ^g^l gf a dways eeescf^Trhenforf fdUows, anef 
. often iKcm in the wmtom &ile^ wMcli has not arisen toiauA 
\ pronounced as «wheie&» 

<P«>I«r»*ane).p«u«a, fa.. Modem 

®3»C?tlin>iiATocaliation of 
the p to J (mad, magtd ; seif, segel)', somethnro it is tonn the 
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French ffi. ei, i, it (fonteln, JudAe^, Man, In in^^ 

ei ststtds where toe SiOddle « s dein.^. 

Middle Dutch doBen ; priiuro, ^Mdle Datto a nd t 
sometimes it is toe result of an » 

S.MW. the nmlant has Bot been equally effectxm in aU dndects, 
bring e«n wanting where i has passe^to f " *»H*~ 
find wmds with « ride by ride with wmrto witoriV ^ddle 

Dutchhas «w«i itftwie, where Modem DntA, tl^A the influence 
of anotoec dialect has reiu. Wan. In Dute ro frequentiy 

exists sde by adc with ci (rerdmefru, wrHWdcn ; dcrfr^acu) ; m 

tins cam there is nsuaUy a difierentiaiion of meaning l^^ecfc 

of Xorth toms ee into fo (hzcsf, sficn, foViif for the Dutch 

lust, Steen, been); and this explains some wwto with fo in the 
lauguage : for exam|de, tientje ifwigh drkgm {aragen ^ — 

lythcentu^. , ^ *1. 1 v 

The letter 0 represents three sounds s— (1) the short sharp o 
and (S) the short soft o, the former like the 0 in Ea^sh not aud 
French sddat (Dutch bed, bagfle, toeht, the latter Ito the 
French 0 in bdlUm (Dutch rod, pfqjfai, oditend, rot ; Middle 
Dutch has fr™ent|y v, as uehiendi; end (3) the fiill 0 as in 
Fzendt ncler ^td: Men, sIoteTi, terioreny He bharp^ dear 
CO has almost the same sound as the Ibll o ; in some^ oialects 
(among others the Saxon) it is pronounced as double oo, in others 
(FlemSh and Hollandsch) somewhat like an- In Middle Dutch, 
the lengthening of the vowels was frequently indicated bye (before 
rsomeumesbyfyasInofTOjhenoeocfordpOeford. \rhere oe occurs 
in the modem Janguage, it has the sound of wfpionoanced like the 
u in H^gb German, and answering to the Gofruc 6 , Old Hi^ 
German vo from ua}| vriu(^ in Miwlle Dutch was frequently le- 
mesented br oir (au; Sweety p. 6), still so pionoimced in west 
jFJemi^ and the Groningen dialectal though before labials and 
gutturals it was expressed tre and os (bouc, souhrii, and also 
pnef, Tttrrfa, Imtus^y god, oochen,^ boccy The Saxon elects still 
preserve in these cases an dsoundwmehagrees withthchliddleDotch 
oe (I 6 bg mAfrr); in two words— romcr (roaaer, however, is also used) 
and ^po(dp~--o has passed from tbeee dialects into Dutch. As the 
f I (Old German d), which in Gie modem tongues has passed into vi 
except before r amir, xet^^ the w sound in the Saxon distri^ 
some words have come into Dutch from these dlalecta^ being 
written with oe from the similar sound of oe (from ^ and ua 
{snoeig bocr, eotsest, alongside of whidi axe Fiunkish woxd% envit, 
su^, &C.1 Except in the Saxon dialect^ which are more sen- 
sitive to the umlaut, the modification of oc by i seldom ocean 
(Modem Dutch procR, aoet, sodm, hut Saxon grgn, zyt, zgken, — ef, 
Sxeeelg Jffistorgm Engli^ SmndSgjK 6). IntheGronin^ dialect, di 
in cOiiExii is nnuant A cu (ec—ou; mouder. Modem Dutdi, mosdery 
Forms in Modem Dutch as reitJxtoos, beiil-, genaigU alongside m 
rceheroos, fioel:, genoegen, show the oe changm before i in cu, v^en 
oe was sw prononnm d; th^ have fhusnot nmlant ofoe but of d 
In FrencE words which axe completely naturalized long o becomes 
oe (/a(OA<>*/iiboea). 

In Aliddle Dofr^ 0 in somecases occurs instead of oe (id In opm 
syllables (gode, modery This 0 for oe rhymes with o : rb^es jme 
gode (goede) and gade (Goth. Gtepa), stocet (sfooCt) and sciet leockt), 
are repeateffly introduced. Thus, iM, oe->dfirDm an and oe"»Goth. 
C and d 'Aipne with each other. 

The Modem Dutch 00 from a IC is represented by 00 both in open and 
in closed ^Uables. The full dear 0 firmn the German 0 or « is 
expressed in dosed syllables by 00, in open syllables ly o: kodt, 
hnen (Eng^h cooT), stnom, droomen. The nmlant of the soft 
and 'shaxp o (e»«-5 in Bigh Gexman seAdn) is rate in Middle 


Dufdi: Modem Dutch rl 
hd:ene; Tcrhettgen, hagen. Si 


_ Aliddle Dutch xlogclg Ixuken, 

- - - ^ — iebysidewithsomecases where the 

nnuaut ooenrs the form without the umlaut is also retiuned in 
Modem Dutch Ueugen, logen), eometunes with a difference in the 
meaning {apreah, tprodk; henseh, hoofaehy In the dialects the 
area of the umlaut is wider. 

Oe before in ud 00 and 00 before ch, emedaHty in mono^Hables, 
have chuged into fi: htoem. Worn; soetat, neeht; romen, roedA 
(whence faruebt and pmiehO; Xwom, As in njrff, genediU 
me short ^fro from the Mmw Dntdi has in many wo^ pass^ 
^ tt (Middle Dutch coanen, gennen, je^cr (Jowaxrc); Alodem 
£uniicn, gunnen, Jiifficr); somethnes both fbnns have con- 
tened m^: omAm; plondam, ilunderoiiTeeitmtd^ 

iMiimfcfty. In like manner, the forms u and o tom 
be^ 7 (^a 7 Cdi^Wpef, druppcl; gori, gmi), as also « from e 

The d had still the Old Geroian prommcuitiQn in the Old 

in the oldest 

Midi& Imt^ hx MaerlanA style, however, it had already 
^niiedthcaoundoftheFrendi«innaftt«: thus, Maerlontrhymw 

creature. In the dialects we still 
^ ™ dd sound md not y (Sweet, p. 6 ^ to., Gnddere dtolect 
vSIl toe infinence of the llritondsch to toe 

Ictn and 3<th centuries, toe it bos passed over tbrongh ei into nf 


* See Pe Bo, BVirr/mmucA Idfetiemi, I50CL 
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(pronounced nearly as the German eu, Enriish oy\ except 
before r and to, irnere the ^ Imeps the sound iL Middle Dutch oi 
bSso passed into m {sJaier, sluier\ just as wi after consonants : 
hui dv.it (Atoezj). Erom the common German Hl thus arose 

^e Middle Dutch u in dvmdj mvjcs^ and in the verbs sicpen, 
eupen, corresponding to the Modem Dutch ni in dtiizend^ 
dui/f muisg migcn^ mipm, luikm (in which the High German 
has an, Old Hi^ German d). The words in which ^e Saxon has 
the umlaut have in Middle Dutch likewise but in Modern Dutch ‘ 
ui: Middle Dutdi hudel^ suver^ Ivstemi; Modem Dut^ huidd, 
zuiver^ luislcrmi Saxon hudd^ zTiver^ UisUrtn^ &:c. In Modem 
Dutch -moef, snaet^ hnoest^ have oe along with forms in ui 
snuit, Xmiiist), In the Saxon dialect^ oe (u) and H occur in 
some cases in the oblique cases (knoestf pi. knilstc). The same thing 

. takes place in the strong verbs, which in An^o-Saxon .have d, in 
Old German io (Ihlodem Dutch buigenj Anglo-Saxon h^gan. 
Old High German hiogan); the Saxon Elects have here some- 
times it (bUgen, slfiten), sometimes oe {kroepm, eehoeven^ Old 
German iu passes before the suffix a into eo, to, and finally in 
Middle Dntm and Modem Dutch into ie (dier, bieden^ Jtimn), 
Before r htiddle Dntdi has the it freqnentiy along witii to {onghiere, 
ongehure) ; Modem Dutdi duur Aong with dierbaar (Bdgian 
duurbaar), vuur (from vivsar) along with vior. Sometimes ie 
changes into o: deemocdig, {diemoedigt dicnen)^ dre as well as dr?o, 
Hedm and Modem Dutdi hiuidm (Cosnn, Noord en Zuid^ L 219). 
In some cases t£t comes from the degradation of ai or i, espedally 
in words borrowed from the French (fruitm^ Znfrite^ Ije!Lfrictarei 
fomuie^ Fr. fornaise. Middle Dutdi/omape). 

If an original eu is followed by ^ or tf, then eu becomes tt«, 
MiddleDntchtt, Modem Dutch tef.* beAud&h dvtsehf luden, Modem 
Dutch beduiden^ duits^ luiden^ along with whidi, however, exist 
the forms dtefscA (derlvim from fteden, bedi^ten^ which must 
be ascribed to the influence of the ^emish and Zealand dialects. 
To this influence must also be Bssignedihete before rand Hu strong 
verbs of fbe first class whidi onginally had a letierf, hielp^ Ac.), 
while the reduplicative verbs in the preterite have ju^ as in 
Middle German andModem German itis produced tbron^^ contrac- 
tion, according to analogy, and passes before double consonants 
into I (sZt^, uinyX 

ie fiirtli^ in^cates a lengthened i and t in ^Uables on whidi 
the chief accent fdls [fidniAffednideev)^ while i is used for short 
t and in unaccented ^Hable^ or, it may be^ for short i in closed 
syllables {fidmkant^ midden^ bindeiC^.- The' long i is indi- 

cated by ie^ where (which was orimnally the sign of f, and in 
Middle Dutoh and the dialects is still so pronounced) na^es over 
into ai and ci throu£^ dialect influence, bat^retaius me written 
form iji sidciii^fpartiu &c. in some words in 

whidi the oiiginal % sound has been preserved, 'i is also expressed 
by te {gerief^ vnerooh^ Jciem^ &c.}. 

The sounds in Dutch wMch are the most difficult for foreigners 
to pronounce are the aspirated g^ the ch after vowels;, the seh before 
vowds, and v. This last letter is pronounced by the Germans 
either os to or as/, and th^ also usually confound b and p as 
initial consonants. Of the vowels, the most difficult is tlie ui^ 
whidi is almost never pronounced with perfect accural by a 
foreigner. The y and ei are generally sounded too dosdy like ai. 

Grammar. — ^In Ididdle Dutch the diflerent noun-stems are divided 
into two principal classes : — (1) a combination of Ihe various vowd 
stems, which have more or less lost their individual characters, 
though here and there, in particular expressions and dialects, the 
diflerence of tiie stems makes itself apparent ; and (2) a consonantal 
declension, that of the n. stems— the otlier consonantal steins having 
been assimilated partlv to then stems and partly to the vowel stems. 
Gradually, however, the tiro classes bi^in to be confused with each 
other; thus in the vowd stems e compmtdy ousts the c as a sign of 
the nominative plnral, and consequently acquires a plural signifi- 
cance as well a^ cn, so that (with some exceptions, like graaf^ 
hertog, kc., and adjectives employed as substantives) a and m are 
in ^Modern Dutch used indiflerently as plural terminations, the sdec- 
tion mainly depending on the nature of the forcing consonant 
In the words already mentioned— giua/, heer^ torai^ &&, and in 
compounds like graeenkroont hanenkavi^ the ^nitive termination 
en Is preserved. The a of the genitive is employed in feminines 
whenever the qualified word stands after it^ as mocderddnd\ with 
this exception, the a, especially in the spoken ^ech, is almost entirely 
superseded by the periphrasis van ; dea neeren becomes van dm 
bcfftj the tiro forms having the same meanings which is not the case 
in High German. 

Heaters have in theplnial the same inflexion as masculines ; but 
they more frequently than these have the plural terminatidn -ci*, — 
corrupted, however, to -era or •crtn {fdmd^ Idndtra or fohderen), no 
plural termination in -cr alone being now recognized. Some words^ 
which in the singular had a parallelfonn with another termination, 
have the plural accotdiug omy to one form ; dad and stedr, for ex- 
ample, have Ae plnral sfrdca. In some cases (os sc%ijp,plur.sc7icpcn; 
amxd^ plur. smeden) the plural form has not ^t been explained. ^ In 
the dimects^ e^ecially in. the Saxon, the older forms, more particn- 


My of fte plural, are still in force ; and thereis still a certain dif- 
ferace ^tween the seyml stems : boom, pi. bcume (tone); gasL geate. 

The old genitive and dative forms are only retained in individual 
expressions, as dm laiide, dea huizea, kc. ; in all other cases the 
gmitive and dative are expressed the propositioDS van or aan. 
The accusative is like the nominative, wliile in the neuter the dative 
also witiiont aan is like the accusative. From the similarity of 
the dative and accusative masculine and neuter of tlie oxtide neat 
similarity has arisen in tiie government of the prepositions ; it is 
onl}' in a few expressions {incUerdaadf van goedm nuize) that the 
origiiial cases have been maintained ; iu all otiier instances toor, 
w«, dooTt met^ &c., govern the accusative. In Middle Dutch tliis 
confusion had not aavauced so far. The dropping of the n at tiio 
end after vowds— a special peculiarity of Hollan^cm— has given rise 
to great neglect of the genders in uie spoken language ; and this 
confusion has even ma% itself felt in tiie Utenny style, though 
'it is kept in dicdc by the Saxon dialect^ which are strongly conser- 
vative in this respect 

The singular of ^e second personal mxmonn du (still used in 
Middle Dutch) has been displaced by the plural g(ff wliieh was 
originally used out of politeness; and derived from Uwc Bdclhdd 
is now employ^ as the honorifia As datiTO and accusative of gij^ 
joH is familiar in the gpoken language (Eng, you, Goth. jus). The 
third person has, as in English, for the masculine hH (%£), thus 
diveiging from the High German ; the neuter is hU. The form in 
use for the nentw article also sounds het ; this het is due to thefact 
that the abbreviation for the pronoun ^ and for the artide dal 
was the sam^ — a coincidence which led to an erroneous identifica- 
tion. In Middle Dutch the reflexive pronoun was hem ; Modem 
Dutch (agreeing in this with the Old Frankish psalms) has zieh. 

Though the strong verbs and the various classes of weak verbs ore 
always kept separate, many verbs have become through association of 
ideas almost unreco^izahle. Strong verbs have become wholly or 
pariially weak: baxmen, bander gebanxicn ; apanneti, spande, geapan^ 
Tien; heien, heelde, verholen and verheeld, beaten, beaefle, besefl 
(Middle Dutch bekd, beaeven) ; weak verbs have Income strong : 
jagen (l^Iiddle T^jxtm jaagde),jo^ andjaagde, gyaagd; adiendcn, 
scfto7id,p8se^ORd8»;z8na^(seeabove); prij^andwijj^ij^idaxoxi^ 
the ij (the weak)intothestronglelass(Miild]e Dutch, prfsdc, uitade ; 
Modem Dutch, preca, xoeea, gygrezen, gewezeii. In belijden, btluidde. 
Middle, Dutch beltin, bdide, the d of the preterite found its way 
into the pi^nt also and into the infinitive ; and the beltden. Modem 
Dutch mijden, thus formed passed into the i class of strong verbs. 
The a of umrd, the preterite of mrden, has passed into icerd, and the 
pluralhas through analogy become icerden, the present heingi(;«mid 
and the infinitive fconfrn. Ihe first class of streng verbs has before 
n + a consonant i in the stem of the present linden) or else e 
{helpm}, this e remaining throughout the copjugation of the present 
helpt, not,' as in High German, hxlfi). In the preterite the a 
has chan|^ into o throng the influence of the plnral, as has already 
been mentioned under o. The coiganctive or optative is frequently 
neglected even in Middle Dutch ; in the living language it is some- 
times used after certai^erhs and coigunctions (op dat and tm einde), 
but in esmressing a wish it is sometimes periphrased by inogm or 
laten, anditisveiy frequently displaced bytheindicative. ThoHigh 
German constraction of the verb with zieh to express a passive idea 
is contrary to the genius of Dutch, which emifioys the periphrastic 
passive form het vmdt door gevonden instead of ea findei aich da 
(Fr. ilaetrouveld). The formation of the future likewise difiers from 
that of the High German, tiie auxiliary being not voerden hut cuUtn 
(Eng. akaltii xk zal ^t doe»">hoth I ahall do it and I foill do it. 

Much of tlie vocahulaiy of Middle Dutch has now become obsolete. 
Some wm^ have altogether disappeared:— denper, dtnptrlihe 
(Modem Dutch, gram {knevelif grein (kem, excellent 

person), ontdaen {afwaeniei^, era ^ard), oarbacr (Tiut). Others 
have changed their meaning : — cause, '^breeches,” now *Mioso”; 
cUne, “few,” now “small"; onnoosel, “innocent," now “hnlf- 
witt^”; aleeht, “mmpl^” now “wicked”; beproecen, “toprov^" 
now “to attempt"; crane, “weak,” now “sick." 

Many new native words have grown np in connexion with trade, 
industry, arl^ and science ; many foreign words hai^ also been in- 
troduced, such as those taken from the French with the sullies 
eeren, iek, itf; and many words from the dialects hare reedred 
rights of citizenship. 

For a fnller sairey of ihe hbtoiy of Dateli, the reader Is refened to 
Whitneys Language and iU and tlie excellent translation of It py J. B. 
ViDckeis^ Taal en TadiMtudie. eolgetn de Ode uilgare voor Zederiandere 
The eniminar of the current speech minr be studied in the Spraakhnaten of hern, 
P J. Coilfn, Van Hciten. For the cx^anallon of Middle Dntch words ondform^ 


envceHngi the emwnotWieSpieghtl ButcHaet ty3Iperlnnt.of De 
van HmcMerdsbeig. Seghelyn; and the BihUotheA roa 
£egerten3e.tiy IL E, Moltxcr. For cxplanatim And l^stoxr 
current langnsge seethe TToofSmtodfc d!sr Ned. 

The old Saxon and FTankish forms are treated Kern in 
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Ar has been shorn abovo) the langoage now known as 
3>atch or Flemish did not begin to t&e distinct shape till 
abouttheendofthellthceutatj. From a few existing frag* 
menu — two inGinUtioos from the 6th ceotoxy, a version of 
the Psalms from the 9ih centoiy, and several chatters — a 
supposed OldDotchlongoage has imn recognized; batOntch 
literature actoally commences in the 13th centacy, as Middle 
Dntcli, the creation of the first national movement in 
Brabant, Flanders, Holland, and Zealand. From the wreck 
of Frankish anarchy no gennine folk-tales of Dntch antiquity 
hire come down to ns, and scarcely any echoes of German 
myth. On the other hand, the sagas of Charlems^e and 
Arthur appear immediately in MidSe Dntch forms. These 
were evidently introduced by wandering minstrels and 
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«romen. It is rsrelj that the name of anch a translator has 
reached as, bat tre happen to know that the fragments 
we possess of the French romance of irSfram^OniRp'ewere 
written in Dntch b^a certun Elaas run Haarlem, between 
II9I and 1217. The Oianma dt i?ofan(f was translated 
about the same tim^ and considerably- later Partlimopeut 
dt Bloit. The Flemish minstrel Diederic ran Amwupd p 
rampleted hfsrersion of Fldris et JWana^tur about 1250. 
^e Arthnrian legends appear to hare been brought to 
Randeis Iqr some Flemish colonists in Wales, on their 
retarn to their mother-country. About 1260 a BrabantinB 
minstrel translated Walter Map's Laaadetdu lac at the 
OTmmand of his lieg^ Lodemjk ran Velthem. The 
aawaw was translated by Pennine and Vostaert before 
1260, while the first original Dutch writer, the famous 
.'aicob ran Maerlant, occupied himself aboat 1260 with 
esveral romance dealing with Merlin and the Holy Grail. 
Ihe earliest enstmg fragments of the epic of Betmard fie 
A* were written in Latin by Flemish primts, and about 
mtw w-ii ® “Portant «»ion in Dutch was made by 
^ «{ whom it is nafortnaate thatS 

trandator of a lost 
^ ^ enstang work the author follows 
Pi^ de &int-Clond, but not slavishly ; and he is the firet 
that we meet with in Dntch lileni- 
?i “ aece^iy to dwell at any lengrii on the 
J^fcish legen^ and the hymns to the Ti^n which 
produced during the 1^ centoy, and 
which, though desHtute of all literary merits wera K^s 

John I., Srito rf^HdlaUf SS 

f? . ^ L duke of Brabant, who 
Braiiant with antsces^ but whose m 

" sSn versl^^of X ol 

2J?tIie ?• f ilection of Dutch folk-s^gs 

tte l5?h « ‘wo romanS S 


and other cities contrived to win snch privil^es as amonnted 
almost to political independency and with this liberty 
there arose a new sort of uteraiy esprestion. The fimnder 
and creator of this original Dntch literature was Jakob van -t rim : 
Maerlant, bom near Bmges between 1225 and 1250. His hmt 
youth was qient in Holland, and probably in nniHm-riim 
with the court, bnt in 1261 he retamed to Flandety where 
he died abont tiiirty years later. Maerlant commenced, as 
his predecessors had donei, by transkting the coortiy 
romances of the French, bnt when he returned to Flanders ' 
he began to take his trae position as an original 
poet. His I7oieerc qf^Tattire, written about 1263, fnm, f 
an epoch in Dutch Uteratuce ; it is a collection of moral and 
satirical addresses to all dasaes of soeiel^. With his 
Sijmbijbd (Bhyimng Bible) he nearly brought down on his 
too secular head, in 1270, the chastisement of the bk h op 
of Utrecht, and thus early in Dutch history foreshadowed 
the coinage and free-thought of the Beformation. It was 
not until 1284- tiiat he commenced his Be 

Spi^ka ffietoriad (The hfinror of History), at the ormniwt.^ 
of Count Floiis V. After writing a great many important 
worky lyrical and didactiy Maerlant died at Damme, 
about 1231. Of his discipley the most consideiahle in 
South Holland was Jan van Boendale (1280-1365). He 
was a politician of considerable influency and his wmks are 
historical and moral in character. In him the last of 
toe old chivalric and romantic element has disappeared. 

He comideted bis famous rhyme chtonidy the JSnbaniaAe 
pe^n, in 1315 j it contains the history of Brabant down 
to the times of the author himself. For Endish readers 
It is disappointing that Boendale’s other great h«fnrt"fl ll 
wori^an account of Edward IIL and his expedition to 
^ndeis in 133^ survived only in some fragments, 
m remainder of Boendale's works are didactic^emy 
^tsumg still further the moral thread firat taken npW 
^rlany and fon^id on medhevd scholastic literatar^ 

W of Mawlant xw represented by Jan de W«rt 
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With the middle of the 14th ceutuiy the chivalric sinrit ' 
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little ori^nal writing of mucb valno was prodnced in 
Holland. Bnodewijn van der Loren wrote one excellent 
piece on tlic Alaid of Ghent, in 13S9. Augnstijnken van 
Dordt was a peripatetic minstrel of North Holland, who 
composed for the shcritT Aelbrccht and for the count of 
Blois from 1350 to 1370. Such of his verses as have been 
handed down to us arc allegorical and moral Willem van 
Hildegacisbcrch (1350-140S) was another northern poet, of 
a more strictly political cast Many of his writings exist 
still unpublished, and are very rough in s^dc and wanting 
in form. Towards the end of the 15th century an erotic 
poet of considerable power arose in the person of the lord 
Yiik of Waddinxsvcen and Hnbrecbtsambacht, Dirk Potter, 
•otter. Dnring a stay of three years in Pome, from 1409 to 1412, 
this eminent diplomatist made himself acquainted with the 
writings of Boccaccio, and commenced a vast poem on the 
course of love, Zler Jfinnai Loejp, which is a wonderful 
mixture of classical and Biblical instances of amorous 
adventure, set in a framework of didactic i)liiIo 5 ophy. In 
Dirk Potter the last traces of the chivalric clement died out 
of Dutch literature, and left poetry entirely in the hands 
of the school of Macrlant. 

It is now time to consider the growth of prose literature 
in the Low Countries. Tbe oldest pieces of Dutch prose 
now in cxi.stcncc arc charters of the towns of Flanders and 
Zealand, dated 1249, 1251, and 1254. Aprosc translation 
of the Old Testament was made about 1300, and there 
exists a Life of Jestis of about the same date. Of the 
metical preachers whose religions writings have reached 
us, the Brussels friar, Jan van Buysbroec (1294-1381), is 
the most important. But the most interesting relics of 
mediaeval Dutch prose, os far as the formation of the 
language is concerned, are the popular romances in which 
the romantic stories of the trouveres and minstrels were 
translated for tbe benefit of the unlettered public into 
simple language. As in most Furopcan nations, the re- 
teligions ligions drama takes a prominent place in every survey of 
iRunn. mediaeval literature in Holland. Unfortnnatcl}' the text 
of all the earliest mysteries, the language of which would 
have au extraordiuary interest for us, has been lost. We 
possess records of dramas having been played at various 
places — Onr Lords JSesurreetion^ at the Hague, in 1400 j 
Onr Lady the Virgin, at Arnbcim, in 1452 j and The Three 
Kings, at Delft, in 1498. The earliest existing fragment, 
however, i.s part of a Limlujg-Jfaestrieht Passover Play of 
about 1360. Thclatest Dutch miracle play was the Mystery 
of the Holy Sacrament, composed by a certain Smeken, 
at Breda, and performed on St John’s Day, 1500. This 
play was printed in 1867. With these purely theological 
dramas there were acted mundane farces, performed outside 
the ehurches, by semi-religious companies ; these curious 
moralities wereknown as “ Abclespelen” aud " Sottemiccn.” 
In these pieces we discover the first traces of that genius 
for low comedy which was afterwards to take perfect form 
in the dramas of BrederOo aud the paintings of Teniers. 
tiamlKTs The theatrical coropanias just alluded to, '* Gcsollcn van 
^ , . den Spclc,” formed the germ out of which dcvcloxied the 
6.one. famous “Chambers of Khetoric” which united within them- 
selves all the literary movements that occupied the Low 
Countries daring the Ifithand 16th centuries. Tlie poets of 
Holland had already discovered in late mediaeval times tbe 
value of guilds in promoting the arts and industrial handi- 
crafts. Thetcrm “colliigcsderhdtoriquc” is supposed tohavo 
been introduced about 1440 by the courtiers of the Burgun- 
dian dynasty, but the institutions themselves existed at least 
from 1400. These literary guilds lasted for two centuries, 
and during the greater part of that time prcscr\’cd a com- 
pletely mediaeval character, even when the influences of the 
- Itenaissance and the Beformation obliged them to modify 
in some degree their outward forma They were in almost 
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all coses absolutely middle-class in tone, and opposed to 
aristocratic ideas and tendencies in thought. Of these 
remarkable bodies the earliest were almost entirely engaged 
in preparing mysteries and mirade-plays for the p(q>ulace. 
Each chamber, and in process of time every town in the 
Low Countries, possessed one, and iook as its title some 
fanciful or heraldic sign. The earliest of all, “The Alpha 
and Omega,” at Ypre^ was founded about 1398 ; that of 
the “ Yiole^” at Antwerp, followed in 1400 ; the “Book,” 
atBrussds, in 1401 j the “Berberry,” at Courtrai, in 1427 ; 
the “Holy Ghost,” at Bruges, in 1428; the “Floweret 
Jesse;," at Middelburg, in 1430; the “Oak Tree,” at 
Vlaardingen, in 1433; and the “Marigold," at Gouda, in 
1437. The most celebrated of all the chambers, that of 
tbe “Eglantine” at Amsterdam, with its motto Jn Liefde 
Bloeyende (Blossoming in Love), was not instituted until 
1496. Among the most influential chambers not above 
mentioned should be included the "Fountain” at Dort, 
the “ Com Flower” at the Hague, the “ WTiite Columbine ” 
at Lcj'den, the “ Blue Columbine ” at Botterdam, the “ Bed 
B^c" at Schiedam, the “Thistle” at Zierikzee, “Jesus 
with the Balsam ” at Ghent, and the “ Garland of Mary ” 
at Brasscls. And not in these important places only, but 
in almost every little town, the rhetoricians exerted their 
influence, mainl}' in what wa may call a social direction. 
Their wealth was in most cases considerable, and it very 
soon became evident that no festival or procession could 
take place in a town nnless the “ Earner ” patronired it. 
Towards the end of the 15th century the Ghent chamber 
of “ Jesus with the Balsam ” began to exercise a sovereign 
power over the other Flemish chambers, which was emu- 
lated later on in Holland by the “ Eglantine” at Amsterdam. 
But this oflicial recognition proved of no consequence in 
literature, and it was not in Ghent, but in Antwerp, that 
intellectual life first began to stir, b Holland the burghers 
only fomred the chambers, while in Flanders the representa- 
tives of the noble families were honorary members, and 
assisted with their money at the arrangement of ecclesias- 
tical or political pageanta Their pompous landjuiceelen, 
or tournaments of rhetoric, at which rich prizes ware con- 
tended for, were the great occasions upon which the 
members of the chambers distinguished themselves. 
Between 1426 and 1620 at least 66 of these festivals were 
held. There was a specially splendid landjmceel at Antwerp 
in 1496, in wrhich 28 chambers took part, but the gayest 
of all was that celebrated at Antwerp on the 3d of August 
1561. To this the “ Book ” at Brussels sent 340 member^ 
all on horseback, and dad in crimson mantles. The town 
of Antwerp gave a ton of gold to be given in prizes, which 
were shared among 1893 rhetoricians. This was the 
zenith of the splendour of the “Earners van Bhetorica,” 
and after this time they soon fell into disfavour. We 
can trace the progress of literary composition under the 
chambers, although none of their oflicial productions have 
descended to ns. Their dramatic piece.s were certamly of 
a didactic cast, with a strong farcical flavour, and continued 
the tradition of Slaerlant and his school. They very rarely 
dealt with historical or even Biblical personag^, but entirely 
with allegorical and moral abstractions, unlal the age of 
humanism introduced upon the stage the names without 
much of the spirit of mythology. Of the pure farces of 
the rhetorical chambers wo can speak with still more con- 
fidence, for some of them have come down to us, and among 
tlio authors famed for their skill in this sort of writing are 
named Cornells Everaert of Bruges and Laurens Janssen 
of Haarlem. The material of these farces is extremely raw, 
consisting of rough jests at the expense of priests and foolish 
husbands, silly old men and their light wivea Lanrras 
Janssen is also deserving of remembrance for a satire 
against the clergy, written in 1683. The chambers also 
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enconiagedthe composition of songs, but nntb veiy litt e 
snccessl they produced no lyrical 8en«B ®o»conadmble 
than mtthijsde Casteleyn (148W550)^ tbe founder of 
the Flemish chamber of "Bix Tobiscum at Ondenard^ 
a petsooagB whose influence as a fashioner of lan^ge 
woW hOT been more healthy if his astounding wtnrol 
feafg and harlequin tovrs^e-faree had not been performed 
in« ^infant debased with all the worst bastard phrases of 
the Burgundian period. 

In the middle of the 16th century a group of rhetoncaM 
in Brabant and Flanders attempted to put a Uttle new life 
into the stereotyped forms of the preceding a» ratah 
dacing in original composition tiie new-found branches of 
Latin and Greek poetrf. The leader of these men was 
Jean Baptista Honwaert {1533-1599), a peraonage of con- 
siderable political influence in his generation* He con- 
sidered himself a devout dismpleof Malthas de Castelqm, 
but his great charactexistic was his unbounded love of 
classical and mythological fanqr* His didactic poems are 
composed in a wondeifoQj rococo style, and swarm' with 
nusjdaced Latinities. In his bastard Buignndian tongne 
he boasted of hanng "poStelijdc gefoventeert ende rheto- 
r^ckelyck ghecomponeert ” for the Bmssels chamber sneh 
dramss as JEntas and Dido^ Mars and Yenus^ Karcissus 
and EAOf or Leander and Hera, Bnt of oil his writings 
Pegasides Pkyn^ or the Fdace of Maiden^ is the most 
remarkable; this is a didactic poem in sixteen books, 
dedicated to a discnssion of the variety of earthly love* 
Efouwaerlfs contemporaries ni^amed him **fhe Homer 
of Brabant;^ later critidsm has preferred to see in him an 
important link in that chain of homely didactic Dutch which 
en^ in Oats* His writings are oo)^osed in a fioigundian 
so base that they hardly telox^to Ilemish litexature at all 
Into the same miserable dialect Comdis van Ghistde of 
Antwerp trandated, between 1555 and 1583^ parts of 
Terence, 'i^rgfl, Horace, and Ovid, while the painter Eard 
van Hander (1547 -1609) put a French version of the liiad 
and of the Edagues of Virgil into an eqndly ill-fitting 
Flemish dress. In no country of Europe did the Inunanism 
of the 16th century at first ^ect the national literature so 
slightly or to so Uttle purpose; 

The stir and revival of intellectual life that arrived with 
the Refonnation found its first expression in the composi* 
tioo of BsalmsL The earliest printed collection anneared at 
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for the firat time sncb classical snatcba of Dntcb SMg w 
the Balled of Hefligerlee, the Ballad of and Horo, 

and the song of the Storm of Leyden. The pobtical 
ballet^' with their ridicule of the Spanish leaders, form a 
section of the Boecxiea which has ptorodof in^timable 
value to historians. All these lyrics, however, whether of 
victory or of mar^rrdom, are still veiy rongh in form and 

language. . . 

The first writer who used the Dutch tongne with grace 
and precision of sijrle was a woman and n professed TBSjm. 
opponent of Lathennism and reformed thought. Modem 
Dutch literatute practically b^ns with Anna Bijas. 
Affnincfc the crowd of rhetoricians and psolm-makera of the 
early part of the 16th eentnry she stands out in relief as 
the one poet of real genius. The language, oscillating 
before her time between French and German, formless. 


Antwerp in 1540, under the title of SoiOer-Iaedetens, and 
was d^icat ed to a Dntch nobleman, Willem van Znylen 
van l^euTelt, by whose name it is nsnally known. This 
collection, however, was made before the Beformation in 
Holland really set in. For the Protestant congregations 
Jaa Utenhove printed a volume of Psalms in Jmdaa in 
1566 ; Lucas de Heete, and immediately after him, with 
much greater success, Petros Dafbeen (1531-1590), trans- 
lated thelymns of dement Marot For printine this last 
volnm^ in 1567, Herman Schinkel of Delft was homed to 
death m 1568. Datheen was not a rhetori cian, but a 
penon of humble origin, who wrote in the vulgar tongne, 

wide among the people. 
* w ,1 'P “J?” “ constant nm in the state oinrdi 

of Holland. But the great events of the period of lefomia- 
faon are wt ma^ed by psalms only in Dntch literatare. 
Tiro i^rtions of hymns and lyrical pieces, printed in 1562 
ana 1569, perpetnate the fervour and despair of the 
mrtyrs of the ^nnonite Church. Similar utterances of 
the persmted Prhteslants were published at Haarlem and 
Leenwanira, at O^t and at Bruges. Very difletent in 
tone xim the baftl&^gs of liber^ and trinmph sung a 
generation later by theWtorions Reformers or “ Genzen ” 
The famora ^g-book of the eeiuea LiedmBoeexlw, 


none of the male pedants could rive from the impas- 
sioned hands of a woman. Anna Byni^ who is believcn to 
have been bom at Antwerp in 1494, was a schoolmistrem 
at that city in her middle life, end in old age she still 
Vinstmeted youth in the Catholic religton.” Hendrik 
Peppincl^ a Franciscan, who edited her third volume of 
poems when she was an old woman in 1567, speaks of her 
as “a maiden small of descent, but great of understanding, 
and godly of life.” Her first known volnme bean the date 
1528, and displays her ns already deeply versed in the 
mysteries of triigion. We gather from all this that riie 
was a lay nan, and she certainly occupied a position of 
great honour and influence at Antwerp. She was named 
"the Sappho of BralHint” and the "Princess of all Bbetori- 
eians.” She ^nt the powerful weapon of her verse against 
the feith and character of Lntfaer. In her volume of 1528 
the Lutherans are scarcely mentioned; in that of 1540 
every page is ocenpied with invectives against them ; while 
the third volnme of 1567 is the voice of one from whom 
her age has passed. Ail the poems of Anna Bijns wliidi 
we possess are called r^tmnea or refrains. Her mastery 
over verse-form was extremely remarkable, and these 
refrains are really modified chants-royal. The writings of 
Anna Bijns offer many points of interest to the philolo^t. 

In her the period of Middle Dntch closes, and the modern 
Dutch he^ns. In a few grammatical peculiarities — such 
as the formation of tho genitive by some verbs which now 
govern fhe accusative, and the use of ght before the infinitive 
— ^her language still belongs to Middle Dntch ; hut these 
exceptions ate tare, and she really initiated that modem 
speech which Fnips van Mornixodopted and made classical 
in the next generation. 

In Filips van ^Matnix, lord of St Aldegonde (1538- Marnbr. 
1598), a much greater personage came forward in the 
ranks of liber^ and reform. He began life as a disciple of 
Calvin and Bern in the schools of Geneva. It was as a 
defen^r of_ the Dntch iconoclasts that he first appeared 
in pnn^ with his tract on Tht Imaga t/mieii doten tn 
Rolland in Awgvai 1566. He soon became one of the 
leading spirits in the war of Dntch independence, the inti- 
mate friend of the prince of Orange, and the author of tho 
glorious WUhelKvtlied. It was in the autumn of 1568 
that Mamis composed this, the national hymn of Dntch 
liberty and Protestantism. In 1569 he cKimpleted a no 
^ important and celebrated prose work, the Jiieneorf or 
Beehive of the Bomish Church. In this satire he was 
inspired in a gtmt measure by Bahdais, of whom he was 
an intelligent disiaplei It is written in prose that may he 
ii*Ti epoch in the lengnaga and literatnie of 

Holland. Overwhelmed with the press of public business, 
Marnix wrote little more until in 1680 he published his 
Fsainu of Land newdy trandaitd out of the HOreu Tongue. 

He ocaiyaed the last years of his life in preparing a Dutch 
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-version of the Bibl^ translated direct from the originaL 
At his death onlj Genesis ivas found completelj revised; 
bat in 1619 the synod of Dort placed the unfinished -trork 
in the hands of four divines, who completed it. 
loin* In Dlrck Yolckertsen Coomhert (1522-1590) Holland 
for the first time produced a writer at once eager to compose 
in his native tongne and to emploj the weapons of human- 
ism. Coomhert was a typical bnigher-of North Holland, 
equally interested in the progress of national emancipation 
and in the development of national literature. He was a 
native of Amstei^m, but he did not take part in the 
labours of the old chamber of the Eglantine, bat quite early 
in life proceeded to Haarlem, of wHch pl^e he remained 
a citizen until his death. He practised the art of etching, 
and spent all his spare time in the pursuit of classical ] 
learning. He was nearly for^ years of age before he made 
any practical use of his attainments. In 1561 he printed his I 
translation of the De Offidis of Cicero, and in 1562 of the 
De Bmsfidit of Seneca. In these volumes he opposed with 
no less zeal than Hamix had done the bastard forms still 
employed in prose by the rhetoricians of Flanders and 
Brabant Daring the nesj; decade he occupied himself 
chiefly with plays and poems, conceived and expressed with 
far less freedom than his prose, and more in the approved 
conventional fashion of the rhetoricians ; he collected his 
poems in 1575. The next ten years he occnpied in polemi- 
cal writing, from the evangelical point of view, against the 
Calvinists. In 1585 he translated Boetins, and then gave 
^ his full attention to his original masterpiece, the Zeddainstf 
or Art of Ethics, a philosophical treatise in prose^ in which 
he studied to adapt the Dutch tongue to the grace and 
simplicity of Hontaigne's French. His humanism unites the 
Bibl^ Plutarch, and Alarcns Aurelias in one grand system 
of ethics, and is expressed in a style remarkaUe for bright- 
ness and purily. He died in 1590 ; his- works, in th^ree 
. enormous folio volume^ were first collected in 1630. 
osier- Towards the end of the period of transition, Amsterdam 
ua ibe became the centre of all literary enterprise in Holland. In 
of jggg chambers of rhetoric in 

Flanders, the “ White Lavcl • ” and the “ Fig-Tree,” took 

flight from the south, and s&'r.ed themselves in Amsterdam 
by the side of the “ Eglantina” The last-named institution 
had already observed the new tendency of the age, and 
was prepared to encourage intellectnal reform of every kind, 
and its inflnence spread throngh Holland and Zealand. In 
Flanders, meanwhile, crashed under the yoke of Parma, 
literature and native thonght absolntely expired. From 
this time forward, and until the emancipation of the 
Eoutheru provinces, the domain of our inquiry is confined 
to the district north of the Scheldt. 

* In the chamber of the Eglantine at Amsterdam two men 
took a very prominent place, more by their intelligence and 
modem spirit than by their original genius. Hendrick 
Laurenssen Spieghel (1549-1612) was a humanist of a 
type more advanced and less iiolemical than Coomhert. 
He wrote a charming poem in praise of dancing; but his 
chief contributions to literature were his Tteespraeck van 
de Nederduyttehe Letierhinst^ a philological exhortation, in 
the manner of Joachim du Beliaks famous tract, urging the 
Dutch nation to purify and enrich its tongue at the 
fonntains ^of antiquity, and a didactic epic, entitled 
Jlertipi^lidf which has been greatly praised, but which is 
now much more antiquated in s^le and more difficult to 
enjoy than CoomherPs prose of a similar tendency. That 
Spieghel -was a Catholic prevented him perhaps from exer- 
cising as much public inflnence as he exercised pri-vately 
among his younger friends. The same may be said of the 
man who, in 1614, first collected Spieghel's writings, and 
eater published them in a volume with his own verses. Boemer 
&»:ber. Pieterssen Tisscher (1545-1620) proceeded a step further 


than Spieghel in the cultivation of polite letters. He was 
deeply tinged with a spirit of classical lear nin g t-Tigt . 
much more genuine and nearer to the true antique tim n 
any that had previonsly been known in Holland. TTic o\m 
disciples called him the Dutch Martial, but he was at best 
little more than an amateur in poetry, although an eninto^ Tr 
whose function it was to percei-ve andenconrage the genins 
of professional writers. Boemer Yisscher stands at the 
threshold of the new Benaissanceliteratnrei, himself practis- 
ing the faded arts of the rhetoricians, but pointing by his 
counsel and his conversation to the natnralism of the great 
period. 

It -was in the salon at Amsterdam which the beautiful ibe Be- 
daughters of Boemer Yisscher formed around their father naissance 
and themselves that the new school began to take form. 

The republic of the United Provinces^ with Amsterdam at 
its head, had suddenly risen to the tot rank among the 
nations of ‘Europe^ and it was under the influence of so 
much new emotion and brilliant ambition that the country 
no less suddenly asserted itself in a great school of painting 
and poetry. The intellect of the whole Low Countries 
-Was concentrated in Holland and Z^and, while the six 
great universities, Leyden, Groningen, Utrecht, Amster- 
dam, Hardenrijk^ and Ftaneker, were enriched by a flock 
of learned exiles from Flanders and Brabant. It had 
occurred, however, to Boemer Yisscher only that the path 
of literary honour lay, not along the utilitarian road cut out 
by Maerlant and Boendole^ but in the study of beauty and 
antiquity. In this he was cnrionsly aided by the school of 
ripe and enthnsiastic scholars who began to flourish at 
Leyden, such as Dmsinsi, Yossius, and Hugo Grotins, who 
themselves wrote little in Dutch, but who chastened the 
style of the rising generation by insisting on a pure and 
liberal Latinity. Out of that generation arose the greatest 
names in the literature of Holland, — Yondel, Hooft, Cats, 
Huygens, — in whose hands the language, so long left 
barbarous and neglected, took at once its highest finish and 
melody. By the side of this serious and aesthetic growth 
there is to be noticed a quickening of the broad and fardcal 
humour which had been diaractetistic of the Dutch nation 
from its conunencement. For fifty years, and these the 
most glorious in the antuds of Holland, these two streams 
of influence, one towards beaufy and melody, the other 
towards lively comedy, ran ride ^ side, often in the same 
channel, and producing a rich harvest of great works. It 
was in the house of the daughters of Boemer Yisscher that 
the tragedies of Yondel and the comedies of Breder&o, the 
farces of Coster and the odes of Huygens, alike found 
their tot admirers and their best critics. 

Of the famous dau^ters of Boemer, two cultivated Boemer 
literature with marked success. Anna (1584-1651) was , 
the author of a descriptive and didactic poem, JJe JRoemster^^^^ 
van den Amtid (The Glory of the Aemstel), and of various 
miscellaneous writings; Tesselscbade (1594-1649) wrote 
some lyrics which still place her at the .head of the female 
poets of Holland, and riie translated the great poem of Tassa 
They were women of universal accomplishment, graceful 
manners, and singnlar beauty; and tireir company attracted 
to the honse of Boemer Yisscher all the most gifted 
youths of the time, several of whom were suitors, but in 
vmn, for the hand of Anna or of Tesselschade. 

Of this Amsterdam sdiool, the first to emerge into public Hoofi- 
notice was Pieter Comelissen Hooft (1581-1647). He 
belonged to a patrician family, and became a member at a 
very early age of the chamber of the Eglantine. ^ When he 
was only Eighteen he produced, before this body, his tragedy 
of Adallee and Polyxena (1598), which displayed a 
cocions 6dS6 in thft use of rhetorical artifices of sty^ His 
inteUectual cha-oN:. however, was formed by a journey 
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for thcee years in the best Italian Uteratnrei both prose 
andvene. Heietunijed to Holland in 1601, \rith his head 
tull of schemes for the creation of a Sntdi sdiool of belles 
lettres. InlOOSheprodacedhispaBtoraldraxnaoffi^rantdh, 
in which^ he proved himself a pupil of GuarinL During 
the remainder of lus life he dedicated himself dbiefly to 
histoiy and tragedy. In fhe latter fieild be produced JBoefo 
and Gtraad van %Um ; in lustmy he pubhshed in 1626 
hia Life of Henry the Greats white from 1628 to 1643 he 
was enga^ upon his master-worlc, the Hutoryof Holland, 
Bboft deSred to be a severe purist in style^ and to a great 
extent he succeeded, but, litm most of the writers of his 
Qg^ he permitted himseK too many Larinisms. la his 
poetry, especially in the lyrical and pastoral verse of hia 
youtl^ he is full of Italian reminiscences both of style and 
matter ; in his noble prose work he has set hlni^lf to be a 
disciple of Ihcitus. Mr Mbtlqr ^ spoken of Hooft as 
one of the greatest histotians, not merriy of Holland, bat 
of £hropa His influence in purifying the languege of his 
country, end in enla^ng its sp^re of experience, can 
hardly be overrated. 

Very diflerent from the long and prosperous career of 
Hooft was the brie^ painfol life of the greatest comic 
drama^tbat HoUandl^ produced. Gerbnmd Adriaanssen 
Brederoo i(158S'-1616) was the son of an Amsterdam shoe* 
maker. He knew no Latin ; he had no taste for humanism : 
he^ wiu a simple growth of the rich humour of the people. 
Hm ^ waa embittered by a hopeless love for Tesselschade, 
to whom he dedicated his dramas, and whose beauty he 
^ebrated in a whole i^cle of ioim songs. His ideas on 
the subject rf drama were at first a mm devdr^ent of 
themedi«VBl«Abdespdem” He eommenced by dramatis- 
^ the lomnce ^ Jlod^ and Alpkonna. ia 1611, and 
Oriane in lbl2, bid in the latter year he stniekoat a aeir 
a^morecfaanwtenBtiopathinhis/town//AffC?^^^ From 
^ tune mill h» deethhe continued to pour out muwMiiM 
fetcee, end dramas, in all of vhich he dirola^ 

JonsoD, whose 

^ad^ cont^pmiy Im was. His last and bed piees 
xm JotImbo, the Spmush JBrabanter, a satire upon tte 
ttiles ftom the south who fiUed the halls of the Amstetdau 
chamhen of rhetonc with their poatpons -pffffhea and nre- 

po^reosBuigund.^ phreseol.^. BreSSfS« doK 
tjied in gemw to the drematiats of the Shahespeaiian agn 
but he founded no school, and atanda almost SaT^' 
figure in the literature of 

in ‘^“*^J^‘»“nected with Bredeifio 

Sam^ Ciater, whose dates of birfli and 

Heischieflyrememb^forKg 
t a» bod, flSdiSd tto 

to wis rttt bio^ 


upon all dramatic mattere**””® authority in Amsterdam 
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little promise in JSTet Posefio. It waa mnch inferior drama- 
tically to the plays jnst being produced by Bredeifio, aud 
metrically to the clear and eloquent tragedies and pastonis 
of Hooft I but it secured the young poet a posifaou inferior 
only to theirs. Tet for a number of yeara ho made iio 
attempt to emphasise the impression he had produced on 
the public, but contented himself daring the yeara timt are 
the most fertile in a poet’s life with traudating and imitat- 
ing portions of Du litas's popular epic. The short and 
biSliant life of BrederOo, ius immediate contemporaiy and 
gmtest rival, bnmed itsdf out hi a succession of 
victories, and it was not until two years after the of 
that great poet that Vondd appeared before the public with 
a second tragedy, the Jenualem laid Deaciate. Piveyeare 
later, in 1625, he publidied what seemed an iiiiin<^>n t study 
from tho antique^ his tragedy of Fahmedea, or Murdered 
Innoeenee. All Amster&m discovered, with smotbeted 
delight, that under the name of the hero was thinly con« 
cealed the figure of Barneveldi^ whose esecution in 1618 
had been a triumph of the hated Calvinists. Thusi, at tlio 
^ of torby-ooa, the obsente Yondel beesms in a week the 
most famous writer in Hollan A For the next twelve years * 
and till the ac^on of Itince Frederick Handri ck, Vondei 
had to maint^ a hand-to-hand combat with the " Saints 
of Dort.” 33iia was the period of his most resointe and 
stinging satires ; Cats took up the cnfigels on lialip i f of the 
^nter-Bemonstiants, and there niged a war of 
in versa A purdy fortuitous circumstauce led to the next 
neat triumph in Yondel’s slowly developing career. Tho 
Dutch Academy, founded in 1617 almost wholly as a 
dramatic guild, had become ao inadequately provided with 
8^ accommodation that in 1638, having coalesced with 
tte two chambers of the “Eglantine" and fhe ‘•‘White 
^vender "it ventured on the erection of a larce ouUUc 
theatre, &e tet in Amsterdam. Yondel, as the greatest 
po^ of the day, was invited to write a piece for the first 
night ; on the 3d of January 1638 the tlieatro was opened 
mm me perfonnance of a new tragedy out of early Dutch 
liBtoiy, the famous OyArtgh* van Aenutd. The next ten 
years were riA in dramatic if.rk from Yondel’s hand ; he 
supplied the theatre with heruc Bcr^tunl piecea of which 
tto r^r wifl obtain the best idea if vre point to 

the of Bacme. In 1654, having already attaint 
W tff poetical^production is ufnaUy discontinued 

ly te m«^ en^etic of poets^ he brought out tho most 
^ted and sublime of all his works, tiie tragedy of Ziaiycr 

^ fell ra the a^ed poet, and from 1668 to 1668-— that 

his eightieth year^this venerable 
bM iltetaous peewn, the main literary gloiv of 

Wstory, was forced to earn his bread as 
acommm clerk in a bani^ miserably psiA and accused of 
^linghB luMtera’time by the writteof veSnf 
afy released lum at last from thu wretled boSe bv J 
*^ 1 * vondirful dd man went on writiS ^es 
fa 1W9 ianfaetieth year. He died ft fast . 

to“ cometaB at fcmSfc, 

lert to a not too giatefa] coautiy. Yondel & tli 
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BrederOo for two years; but ia 1614 be wandered away 
to Leeuwarden, in Friesland, where he founded a literary 
guild, and bronght out, in 1618, his tragi-comedies of 
Timbre de Cardone and Daraida. But his great contri- 
bution to literature was his exquisite collection of lyrics, 
entitled the Friesehe Lwikaf^ or Frisian Fleasance. He 
returned to Amsterdam, but after 1625 we hear no more 
of him, and he is believed to have died as a soldier in 
Germany. The songs of Starter are in dose relation to 
the lyrics of the English Elizabethans, and have the same 
exquisite simplicity and audacity of style. 

While the genius of Holland clustered around the cirde 
of Amsterdam, a school of scarcdy less brilliance arose in 
hliddelburg, the capital of Zealand. The ruling spirit of 

lata this school was the famous Jakob Cats (1577-1660). ilb 
this voluminous writer, to whom modern criticism almost 
denies the name of poet, the genuine Dutch habit of 
. thoughit the utilitarian and didactic spirit which we have 
already observed in Houwaertand in Boendale, reached its 
zenith of fluency and popularity. Cats was a mau of large 
property and high position in the stat% and his ideas never 
rose above the horizon of wealth and easy domestic satis- 
faction. Between 1609 and 1621, that is, during early 
middle lif^ he produced the most important of his writings 
his pastoral- d Galathea, and his didactic poem^ the 
Ma^ideth^ieht and the Shine- en JfinneSeelden. In 
1624 he removed from Middelburg to Dor^ where he soon 
, after published his tedious ethical work called Jfoutoelieb, 
or Marriage ; and this was followed from time to time by 
one after another of his monotonous moral jiieces. Cats is 
an exceedingly dull and prosaic writer, whose alexandrines 
coll smoothly on without auy power of riveting the attention 
or delighting the fancy. Yet his i>opnlarity with the 
middle classes in Holland has always been immense, and 
his influence extremely hurtful to the growth of all branches 
of literary art Among the disciples of Cats, Jakob 
Westerbaen (1599-1670) was the most successful The 
Jesuit Adriaen Poirters (1606-1675) closely followed Cats 
in his remarkable Master of itie WoH^ A poet of 
Amsterdam, Jan Hormansz Krul, preferred to follow the 
southern fashion, and wrote didactic pieces in the Catsian 
manner. 

luy. A poet of dignified ima^natiou and versatile form was 

!Biu. Sir Constantijn Huygens (1596-1687), the diplomatist 
Though born and educated at the Hague, ho threw in his 
lot with the great school of Amsterdam, and became the 
intimate friend and companion of Yondd, Hooft, and the 
daughters of Boemer Yisscher. His famous poem in 
praise of the Hague, JBatava Tempe, appeared iu 1621, and 
was, from a technical point of view, the most accomplished 
and elegant poem till that time produced iu Holland. His 
collected poems, Otionm Libri Sex, were printed in 1625. 
Oogentroost, or Eye Consolation, was the fantastic title of 
a remarkable poem dedicated in 1647 to his blind friend, 
Lucretia van Trello. He printed in 1654 a topographical 
piece describing his own mansion, llofioijek. Huygens 
represents the direction in which it would have been desir- 
able that Dutch literature, now completely founded by 
Hooft and Yondel, should forthwith proceed, while Cats 
represents the tame and mundane spirit which was actually 
adopted by the nation. Huygens had little of the sweet- 
ness of Hooft or of the sublimity of Yondel, but his genius 
was eminently bright and vivacious, and he was a con- 
summate artist in metrical form. The Dutch language has 
never proved so light and- supple in any hands as in his, 
and he attempted no class of writing, whether in prose or 
verse, that he did not adorn by his delicate taste and sound 
judgment A blind admiration for our own John Donne, 
whoso poems he translated, was the greatest fault of 
Huygens, who, in spite of his conceits, remains one of the 
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most pleasing of Dutch writers. In addition to all this ho 
comes down to us with the personal recommendation of 
having been “one of the most lovable men that ever lived.” 

Three Dutchmen of the 17th century distinguished 
themselves very prominently in the movement of learning 
and philosophic thought, but the illustrious names of Hugo 
Grotius (1583-1645) and of Baruch Spinoza (1632-1677) 
can scarcely be said to belong to Dutch literature. Balthasar p- *'* 
Bekker (1634-1698), on the contrary, a Beformed preacher 
of Amsterdam, was a disciple of Descartes, who deserves to 
be remembered as the greatest philosophical writer who 
luis used the Dutch language. His masterpiece, Betoverde 
Wereld, or the World Bewitched, appeared in 1691-1893. 
Bekker is popularly remembered most honourably by his 
determined attacks upon the system of a ijenal code for 
witchcraft. 

_ From 1600 to 1650 was the blossoming time in Dutch 
literatura Daring this period the names of greatest genius 
were first made known to the public, and the vigour and 
grace of literary expression reached their highest develop- 
ment It happened, however, that three men of particularly 
commanding talent survived to an extreme old age, and 
under the shadow of Yondel, Cats, and Huygens there 
sprang up a new generation which sustained the great 
tradition until about 1680, when the final decline set in. 

Jan Yos (d. 1667) gained one illustrious success with his Voa. 
tragedy of Aaron and Titus in 1641, and lost still more in 
the same year by his obscene farce of Oene. His second 
tragedy of Medea, in 1665, and his collected poems in 
1662, supported his position as the foremost pupil of 
A^ondeL Geeraerdt Brandt (1626-1685) deserves remem- siandb 
brance less as a tragic dramatist than as a consummate 
biographer, whose lives of Yondel and of De Buyter are 
among the masterpieces of Dutch prose. Johan Antonides Goes, 
van der Goes (1647-1684) followed Yos as a skilful 
imitator of Yondel’s tragical manner. His Chinese trage- 
dies, Trasil (1665) and Zungehin (1666), scarcely gave 
promise of the brilliant force and fancy of his Ijstroom, a 
poem in praise of Amsterdam, 1671. He died suddenly, 
in early lif^ leaving unfinished an epic poem on the life 
of St Paul Beyer Anslo (1626-1669) marks the decline Anda 
of taste and vigour ; his once famous descriptive epic. The 
Plague at Faj^es, is singularly tame and rococo in style. 
Joachim Oudaen (1628-1692) wrote in his youth twoOudaen. 
promising tragedies, Johanna Gray (1648) and Konradyn 
(1649). The Amsterdam section of the school of Cats 
produced Jeremias de Decker (1609-1646) and Joannes 
Yollenhove (1631-1708), voluminous writers of didactic 
verse. The engraver Jan Luiken (1649-1708) published Lniken. 
in 1671 a very remarkable volume of poems. In lyrical 
poetiy Starter had a single disciple, Daniel Jonctijs (1600- 
1652), who published a volume of love songs in 1639 under 
the affected and untranslatable title of JRoosdyns oocldens 
OKtfeedl None of these poets, except in some slight degree 
Luikon, set before themselves any more ambitious task than 
to repeat with skill the effects of their predecessors. 

Meanwhile the romantic and voluminous romances of the 
French school of Scuddiy and Honors d’Urfd had invaded 
Holland and become fashionable. Johan van Heemskerk Heems- 
(1597-1656), a councillor of the Hogue, set himself 
reproduce this product in native form, and published in 
1637 his Batavian Arcadia, the first original Dutch 
romance in which a party of romantic youths journey from 
the Hague to Eatwijk, and undergo all sorts of romantic 
adventurea This book was excessively popular, and was 
imitated by Hendrik Zoeteboom in his Zaasdandsehe 
Arcadia (1658), and by Lambertus Bos in his Dordt^ie 
Arcadia (1662).. -A far more spirited and original romance . 
is the Mirandor of Nikolaes Heinsius, the younger (b. 

1656), a book which resembles GU Bias, and precedes it 
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forty years. It ms written when the author was only 
twenly years of age, and gave promise of very great talent 
in the future; but unfortunately Heinaius committed a 
murder only two years afterwards, and, escaping to Paris, 
was never heard of again. 

Qonicaxi The drama fell into Gallicized hands at the death of 
tin- Yondd and his immediate disciples. Lodewijck hleiijor 
iDAtlBts. tranriated Comeill^ and brought out his plays on the stage 
at Amsterdam, where he was manager of the national 
theatre or Schouwbnrg after Jan Vos. In connexion with 
Andries Pels, author of the tragedy of Dido's Death, Mexjer 
constructed a dramatic club, entitled "Nil Yoleutibus 
Arduum/’ the great object of which was to inflict the French 
taste upon the pnblia Feb furthermore come forward as 
the censor of letters and satirist of barbarism in Jloracds 
Art of Poetry expounded, in 1677, and in his Use and 
Misuse of the Stage, in 1681. Willem van Focqnenbroch 
(1640-1679) was the most voluminous comic writer of this 
period. The close of the century saw the rise of two 
thoroughly Gallicau dramatbts, Johan van Paffbnrode and 
Pieter Bemagie, who may not unfairly be compared respcc- 
tivdy to cor own Farquhar and ShadwelL Thomas 
AsseJyn (1630-1696) was a writer of more considerable 
talent and more homely instincts. Ho attempted to resbt 
the dictatorship of Pels, and to follow the national tradition 
of Brederda He b the creator of the characteristic Dutch 
type, the comic lover, Jan Elaaszen, whom he presented on 
the stage in a series of ridiculous situations. Abraham 
Alewyn, author of nTan Los (1721), possessed a coarse vein 
I of dramatic humour ; he lived in Java, and Lis plays were 

produced in Batavia, finally Pieter Langondijk claims 
notice among the dramatists of thb period, although lie 
lived from 1683 to 1756, and properly belongs to the next 
century. With him the tradition of native comedy expired. 
i period of poetry in Holland ma eren 

^ poeny. more blank and doll tban in the other countries of Horthem 
Enro^ Of the names preserved in the histoiy of litera- 
ture there are but very few that call for repetition here. 
Arnold Hoo^Uet {1687—1763} wrote a passable poem in 
bonou of the town of Tlaardingen, and a terrible Biblical 
in the manner of Blaekmore^ on the hietoty of Abraham. 
Hubert CorneliBsen Foot (1689-1733) showed an unusual 
love of n^ure and freshness of observation in his descriptive 
.Sytrand Peitama (1694-1768), who translated 
Voltairea and wrote much dreary verso of tho 

mnV worthy of notice than Dirk Smite 

^702-1753), the mdd and d^giac singer of Botterdam. 
^gie dram more or less capably represented by 
Lmcreba Wilhelmina van Merken (1722-1789), wife of 

aJlSigsT^ Nicholaas Simon van Winter 

In the mi£t of this complete dissolution of poetical styloi 
a wnto aTOo who revived an interest in IHerature, Ld 
gave to Dnt^ prose the dsssical grace of Ihe 18th centurv 
J^us van Effen (1684-1735) was born at Utrecht, fell 
rate poverty early in Itf e, and was thrown very much among 
FrencV&nigrfa, in eonnesten with3 
by editing a French flouS 
te S yofte- and .S/jectetor wore 

J I IL o studied Addihon deenlv 

mm^ to transfer fte bea^^f English' prose into 1^ 
native language It xm ktA, h^ver, until 1731 after 
l^ng wasted the gwter Aart of Aife in writing Pren? 

Sdrath'te ■ “ -ffirfScAs SpectaL, whidl 

fesht to a close. Still. ^Lat he 


The supremacy of the poetical clubs in ovexy town pro 
duced a very weakening and Della-Croscan effect upon 
literature, from which the first revolt was made by the 
famous brothers Yau Haron, so honourably knoum as diplo- The 
matbts in the hbtozy of the Netherlands. Willem van brothers 
Haren (1710-1768) wrote verses from his earliest youth, 
while Onuo Zwier van Haren (1713-1779), strangely 
enough, did not begin to do so until he bad passed middle 
life. They were friends of Yoltdro, and they were both 
ambitious of success in epic writing, as understood in Franco 
at that period. Willem published in 1741 his Gevalleti 
vaiiFriso, an historical ej>u8, and a long scries of odes and 
solemn lyrical pieces. Onno, in a somewhat lighter strain, 
wrote Piet and Agnic^je, or Pandora's Box, and along scries 
of tragedies in the manner of Yoltairc. The Baroness Baroness 
Juliana Cornelia de Lannoy (1738-1782) was a writer of de 
considerable talent, also of the school of Yoltaire; her^'^^^7* 
poems were highly esteemed by Bilderdijk, and sbe has a 
neatness of touch and dearness of penetration that give 
vivacity to her studies of social life. Jakobus Bellanxy Bellamy. 
(1767—1786) was the son of a Swiss baker at Flusldng; 
bis pomi^ous odes struck the final note of tho false taste 
and Gallic pedantry that Lad deformed Dutch literature 
now for a centuiy, and were for a short time excessively 
admired. 

Tho year 1777 has been mentioned os the tanuDg*point The 
in tho history of letters in tho Netherlands. It was in that 
year that Beycn Wolff (1738-1804), a widow lady 
Amsterdam, persuaded her friend Angjcn Deken (1741-Deken. 
1804), a^poor but extremely intelligent go venuns?^ to throw 
up hersituation and Kvo with bcr. For nearly thirty years ^ 
these women continued together, writing in combination, 
and when the elder friend died on tbe 5th of November 
1804, her companion fiurvh-cd her onlv nine dnvs. Madume 
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Wolffhad appeared us a poetess so eorly os 17G2, and again 
in 1769 and 1772, but her talent inrerac was by no means 
very remorkabla But when the friend^ in the third year 
of tteir association, published their LeUera on Eirav 
au^jeeis, it iras plainly seen that in prose their talent was 
remarkable indeed. Since the ap])carance of Heinsius's 
Mirandor more than a contui^’ hod possed without any fresh 
start in novel-writing being made in Holland. In 1782 
rae ladies li\ olfl'aod Deken, inspired partly by contcmiiotarv’ 

Enghsh wntera, and partly by Goethe, published their first 
noTOl, Abra In spite of the close and obvious 

foJIomng of Eiclmr^n, this was a masterly producUon. 
and It Yrasentliusiastically received. Another novel. Witlcm 
followed in 1 / 85, and Com f Ha WildseAvt in 1 792. 
ran Indira were residing in Franco at tho breakiiig-out of 
the Bevolution, and thqr escaped the guillotine with difii- 
culty. After thu they wrote no more, having secured for 
t^mselvra by their three unrivalled romances a place 
among tho foremost wntera of their countij*. * 

wJi century were marked in 

Holland by a general revival of intellectual force Tho 
romntic movement in Germany made itself deeply fdt in 

T WimMr ot tl»KtanI»L 

nfiXm is to think of BUderdijls. 

He ti as bora at Amsterdam on tho 7th of September 1766 
Md through an aceident in early chadhood to 

rest almost constantly, thus at^ng liuts c5 toftrfj 
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concentrated study. His parents were zealous iu the cause 
of the house of Orange, and the youth grew up violently 
monarchical and Calviniscic, as Da Costa says, ‘‘anti- 
revolutionary, anti-Banieveldtinn, anti-Loevesteinish, anti* 
liberal.” In poetry bis taste was strictly national and 
didactic; he began as a disciple of Cats, nor could he to 
the end of his life tolerate what he called the puerilities 
of Shakespeare.” His early love-songs, collected in 1781 
and 1785, gave little promise of talent^ but in his epic of 
JElias in 1786, he showed himself superior to all the Dutch 
poets since Huygens in mastery of form. For twenty 
years he lived a busy, eventful life, writing groat quantities 
of verse, and then commenced his most jiruductive period 
with his didactic poem of TIu Disease of the Learned^ in 
1807 ; in 1808 he imitated Pope’s Essay an Man^ and 
published Floris K, and in 1809 commenced 'the work 
which he designed to be his master-piece, the epic of De 
Ondergany der eerde Wereld (The Destruction of the First 
World), which he never finished, and which appeared as a 
fragment in 1820. His long and fretful life ceased on the 
1 8ch of December 1831. To the foreign student Bilderdijk 
is a singularly uninviting and unpleasing figure. He unites 
in himself all the unlovely, and provincial features which 
deform the worst of his countrymen. He was violent, 
ignorant, and dull ; his view of art was confined to its de- 
clamatory aud least beautiful side, and perhaps no writer 
of equal talent has shown so complete an absence of taste 
and tact. Ten Brink has summed up the character of 
Bilderdqk’s writings in an excellent passage: — “As an 
artist,” he says, “he can perhaps be best described in short 
os the cleverest versemaker of the 18th century. His 
admirable erudition, his power over language, more extended 
and more colossal than that of any of his predecessors, 
enabled him to write pithy and thoroughly original verses, 
althongh the general tone of his thought and expression 
never rose above the ceremonious, stagy, and theatrical 
character of the 18th century.” But in spite of his out- 
rageous faults, and partly because these faults were the 
exaggeration of a marked national failing, Bilderdijk has 
enjoyed almost to the present day an unbroken and un- 
bounded popularity in Holland. Fortunately, however, 
within the lost few years a sounder spirit has arisen in criti- 
cism, and the prestige of Bilderdijk is no longer preserved 
so religiously. 

'Bilderdijk’s scorn for the dramas of Shakespeare was 
almost rivalled by that he felt for the new German poetry, 
notwithstanding his opposition, however, the romantic 
fervour found its way into Holland, and first of all in the 
persons of Hieronymus van Aiphen (1746-1803) and 
Pieter Leonard van dc Kastiele (1748-1810), who amused 
themselves by composing funeral poems of the school of 
Gessner and Blair. Van Aiphen at one time was extolled 
as a writer of verses for children, but neither in this nor 
in the elegiac line did he possess nearly so much talent as 
Telth. Ilhijnvis Feith (1753-1824), burgomaster of Zwolle, the 
very type of a prosperous and sentimental Dutchman. In 
his Juita (1783), a prose romance, Feith proved himself as 
completely the disciple of Goethe in Wert/ier as WoliF and 
Deken had been of Bichardson in their Sara Burgtrharl. 
In Johannes Kinker (1764-1845) a comic poet arose who, 
at the instigation of Bilderdijk, dedicated himself to the 
ridicule of Feith’s sentimentalities. The same office was 
performed with more dignity and less vivacity by Baron 
W. £. van FerponeVer (1741-1810), but Feith continued 
to hold the popular ear, and achieved an immense success 
with his poem The Grave, in 1792. Ho then produced 
tragedies for a while, and in 1803 published Antiquity, a 
didactic epic. But his popularity waned before his death, 
and he was troubled by the mirth of such witty scoffers os 
Arend Fokke Simons (1755-1812), the disciple of Klop- 
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stocl^ ond os P. do Wacker van Zon (1758-1818), who, in 
a series of veiy readable novels issued under the pseudonym 
of Bruno Doalbeig, sharply ridiculed the sentimental and 
funereal school. 

Under the Batavian republic an historian of great genius Van • 
arose in the person of Johannes Henricus van der Palm 
(1763-1840), whose brilliant and patriotic Gedenksdaift 
van NederUindsHerslMing (1816) has somewhat obscured 
his great fame as a politician and an Orientalist The work 
commenced by Van der Palm in prose was continued iu 
■verse by Cornelis Loots (1765—1834) and Jan Frederik Looto, 
Helmcrs (17 67—1 81 3). Loots, in his Batavians of the Time 
of Gasar (1805), read his countrymen a lesson in patriotism, 
which Hirers far exceeded in originality and force by his "i 
Dutch, Nation in 1812. Neither of these poets, however, 
had sufficient art to render their pieces classical, or, indeed, 
enough to protect them during their lifetime from the 
sneers of Bilderdijk. Other political writers, whose lyrical 
energies were stimulated by the struggle with France, were 
Maurits Cornelis van Hall (1768-1858), Samuel Iperuszoon 
Wiselius (1769-1845), and Jan ten Brink (1771-1839), the 
second of whom immortalized himself and won the favour 
- of Bildcrdyk by ridiculing the pretensions of such frivolous 
tragedians os Shakespeare and Schiller. 

The healthy and national spirit in which the ladies Wolff 
and Deken had written ws adopted W'ith great spirit by a 
novelist in the next generation, Adriaan Looijes (1761-Loo8]ea 
1818), a bookseller at Haarlem. His romantic stories of 
mediaeval life, especially his Charlotte van Bouthon, are 
curiously like shadows cast forward by the Waverley 
Novels, but he has little of Sir Walter Scott’s historical 
truth of vision. His production was incessant and his 
popularity great for many years, but he was conscious dl 
through that ho was at best but a disciple of the authoresses 
of Sara Burgerhart. Another disciple whose name should 
not be passed over is Maria Jacoba do Neufville (1775- 
1856), author of Little Duties, an excellent story somewhat 
in the manner of Mrs Opia 

A remarkable poet whose romantic genius strove to com- ToUens, 
bine the power of Bilderdijk with the sweetness of Feith 
is Hendrik Tollons (1780-1856), whose verses have shown 
more vitality than those of most of his contemporaries. He 
struck out the admirable notion of celebrating the great 
deeds of Dutch histoiy in a series of lyrical romances, many 
of which possess a lasting charm. Besides his folk-songs 
and popular ballads, he succeeded in. a long descriptive 
poem, A Winter in Nova Eembla, 1819. Ho lacks the full 
accomplishment of a literary artist, but his inspiration was 
natural and abundant, and he thorouglily deserved the 
popularity with which his patriotic ballads were rewarded. 

Willem Messchert (1790-1844), a friend and follower of Mes- 
ToUens, pushed the domestic and familiar tone of the latter scbeit. 
to a still further point, especially in his genre poem of tlic 
Golden Wedding, 1825. Both tlieso writers were natives 
and residents of Botterdam, which also claims the honour 
of being the birthplace of Adrianus Bogaers (1795-1870), Bognen 
the most considerable poetical figure of the tima Without 
the force and profusion of Bilderdijk, Bo^era has more 
truth to nature, more sweetnere of imagination, and a more 
genuine gift of poetry than that damorous tmter, and is 
slowly taking a higher position in Dutch literature as 
Bilderdijk comes to take a lower one. Bogaers printed his 
famous poem Joduhed in 1835, but it had then been in 
existence more than thirteen years, so that it belongs to the 
second period of imaginative revival iu Furope, and con- 
nects the name of its author with those of Byron and 
Heine. StiU more beautiful was his Voyage of Heenukerk 
to ^hraJlar (1836), in wliich he rose to the highest level 
of his genius. In 1846 ho privately printed his Bomanees 
and Bedlads. Bogaers had a great objection to pubUcity, 
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and bis reputation was long delayed bj the secrecy \ritli 
^hicb he circulated his writings among a few intimate 
friends.- A poet of considerable talent, whose powers were 
awakened by personal intercoarse with Bogaers and Tollens, 
Ststing; was Antoni Christiaan Winand Staring (1767-1840), who 
first at the age of fifty-three came b^ore the world with 
a Tolnme of Poem, butwhocontinned to write till past his 
seventieth year. ^ amoroos and hnmorona lyrics recall 
the best period of Dutch song, and are worthy to bo named 
beside those of Starter and VondeL 
Since 1830 Holland has taken a more prominent position 
in European thought than she could claim since tbe end of 
the 17th century. In scientific and religions literature her 
men of letters have shown themselves cognizant of the 
newest shades of opinion, and have freely ventilated their 
ideas. The language has resisted the pressure of German I 
from the outside, and from within has broken through its 
long stagnation and enriched itself, as a medium for literaiy 
expression, with a multitude of fresh and colloquial forms. 
At the same time, no very great genius has arisen in 
Holland in any branch of litetatnre, and all that a foreign 
critic can do in snch space as is here at his command is to 
chronicle the names of a few of the most prominent writers 
of the past and present generations, lie vast labours of 
Jakobus van Iiennep (1802-^8} consist of innumerable 
translations, historical novels, and national romances, wliicli 
have gmned for him the title of the leader of the Dntch 
romantic schooL Beinier Cornells Bakhuizen van den 
Brink (1810-65) was the chief critic of the romantic 
movement, and Everhard Johannes Fotgieter (1808-75) 
its mystical philosopher and esoteric lyrii^ poet Tbe 
genins and influence of Fotgieter were veiy considerable, 


but th^ were exceeded by the gifts of Nicolacs BcctSi 
author of the famous Comera Obfcura (183G), a master- 
piece of humour and ebameter. Johannes Pieter Hasebroek, 
who has been called the Dutch Charles Lamb, wrote in 
1840 an admirable collection of a-^ays entitled Truth and 
Dreams. A poet of unusual power and jiromise was lost 
in tbe early death of Fietcr Augustus do Gencstet (18.30- ' 
1861). Criticism has been represented by IV. J. A. Jonck- 
bloet, CX Busken Huet, and Jan ten Brink With Isaac dc 
Costa (1798-1860), W. J. van Zcggclcn, and J. J. L. Ten 
Kate, the domestic tendency of Chts and Bildcrdijk has 
o\”cipowercd the influence of romanticism. An independent 
writer of great power and cltami both in prose and verse is CL 
Yosmaer, author of a life of Bcmbrandt, and of a tranriation 
I of the Hind into Dutch hexameters. E. Douwes Dckkcr, 
in his novel of J/irjr //ane/mrr, and ^rarcellns Emants, in 
his poem of Ziliti, have displayed talents of a vciy* modem 
and cosmopolitan order, but it yet remains to bo seen 
whether they have suificient pow'cr to bustain their promise. 

Flemish literature lins again come into being since tbe itoWnl 
independence of Belgium, und has produccfl two WTitcre of of 
very remarkable talent, the iiopular poet Karel Lcdcgnn^ Klmi^h 
(1805-47), and the still more popular iio^’clist Hendrik j*^*’**’ 
Conscience. But the general use of the French language^ 
although Flemish exercises arc encouraged by the Govern* 
mcDt, has prevented any considerable cultivation of Flemish 
by modern writers of ambition. 


DrAV..T. A. JonckMoet, d^r X^der^ 

Dtfcrlvndc. 3.1 cl. , 1&73; Dr J. ten Brink, AVrise 
GescAtofeitu d^r ^tdcrlandschfn Arffemi, ICurlcm, 1677; Dr J. 
Vloten, Sc^ftf twi de Gc^ehiedenis tier Xederhndsdk^ Z/.Vmii, 

(11 W. G.) 


HOLLAND, or HoLLA^-l> and West F£iesland, was the 
second province of the republic of the United Netherlands, 
and consisted of the old countsbip of Holland, with the 
addihon of the lordship of Yoorna In 1801, after the 
erectaon of the Batavian republic, very nearly the same area 
wasindudirfin the "department of Holland; but when 
m June 1806 Holland became the name of the new kin", 
dom, itceased to be applied to any of the administrative 
On the establishment of thdriimdom of the 
Netherlands in 18U the province of Hdlaad tos restored, 

dightly modified, A few 
f^her alterations were made in 1819, 1819, and 1820 
It wa^e ovly province that had two govenmre^ one for 

and the provincial 
and at Haarim In 
iniT ^ arrangement was carried to its logiwi 

condwon by the erechon of two distinct provinces ^Icd 
respectively North and South Hollani ^ 

ctf tbe togdom of the Ifetherlands, lies l>et\^n the 

h^re^which in 1855 was increased bjr iiiie nnmip^t n e 

ditdnisUed by the 

iatgerpartoflieimui&n — ^is estimated at 744,554 acres ex- 
of the newly lands of the Y. The amoant” 
o3?i?£h?Sl^“ augmented by the draining not 

443 331 S ^ returaed at 

ttZ’,’ 477,079, in 1860 at 591 ISi? j».;i s- 

ms at 620,890. In 1870. when the foW 

2723 f^tholh!^ 

laneest citv Amsterdam is the 

lar^c cijy, with a pcmulahon m 1876 of 296 son • 


22,030; Hoarlemmennccr, 13,171; Zaandam, 12,772; Aik- 
nmr, 12,245; Nieuweramstd, 11,502; Hooni, 9763: 
Hilvcrsuni, 7805 ; Texol, G.3S3 ; Enkhuken, fw60; and 

are besides 36 communes uiih more 
than 2000 inhabitantSL 

2, South lIoLt AND (Xtiidhof/and) is the third province 
of the kingdom of the Netherlands. On the \\\ it is 
bounded by the German Ocean, on the N. by North 
Hdland, on E. by Utrecht and Guddcrland, on the 
by North Brabant, and on the S. by Zealand. The 
area is estimated nt 823,851 acres. In 1650 the iioiuila- 
564,000, in ISCO at 617,699. and 
in 18/6at /48,l62e In 18T0, when the total was 688 254 
^testauts. 166.219 Roman Catholicsl 
and Jew& The largest city is Itottordani. with a 

^palation in 18‘6 of 136,230; and next in otder ^ bs ewn- 
104,095; Leyden, 41.298- Dort 
26,Jr6; Delft, 24,51 1; Scliicdam, 21,880; Gouda, 17 070- 

j ^ inSSnr 

HOLLA^fD, Sib IIssby (1788-18731, uhrsiemn enrl 
ftrfnSL’ Knutsford, Cheshire, ^on the 27lh 

Octo^r 1/88. He could claim relationship to three nGi8on.« 

lio have attained eminence in careers entirch- difTcreiit 
both^from one another and from his own ; his SS 
^ndmother tos the sister of .Tosiah Wedgwood whose 

t^ moth jr“f \r“‘l5® Pa™’in ; and his imtcmal aunt was 
fl OwkelL After spending some 3*cam nt 

tLl nftor four years ho was tians- 

ferred to Drain's school near Bristol There he at 

^hh»n P“jt'on of head hoy, in succession to John Cam 
2S5hS[ Broughton, an honour wWeb 

eq red to he maintained by plij-sical prowess. On leaving 
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scliool lie became articled derk to a mercantile firm in 
Liverpool, but, as the privilege \ni8 reserved to him of pass- 
ing two sessions at Glasgow university, he at the close of 
his second session sought relief from his artid^ and in 
1806 began the study of medidne in the university of 
Edinburgh, where he graduated in 1811. After several 
years spent in foreign travel, he began practice in 1816 as 
a physician in London, — according to his own statement) 
“ with a fair augury of success speedily and completdy 
fnlBUed.” This “ success,” he adds, “ was materially aided 
by visits for four successive years to Spa, at the dose of 
that which is called the London season.” It must also, 
however, be in a great degree attributed to his happy tem- 
perament and his gifts as a conversationalist — quaUties the 
influence of which, in the majority of cases belonging to 
his dass of practice, is often of more importance than 
direct medical treatment. In 1816 he was elected a fdlow 
of the Boyal Sodety, and in 1828 a fellow of the Royal 
College of Fhysidana He became physician in ordinary 
to Prince Altert in 1840, and was appointed in 1852 
physician in ordinary to the Queen. In April 1853 he 
was created a baronet. He was also a D.C.L. of Oxford 
and a member of the principal learned societies of Europe. 
He was twice married, his second wife being a daughter 
of Sydney Smith, a lady of considerable literary talen^ who 
published a biography of her father. Sir Henry Holland 
at an early period of his practice resolved to devote to 
his professional duties no more of his time than was 
necessary to secure an income of ^BOOO a-year, and also 
to spend two months of every year solely in foreign travel. 
By the former resolution he secured leisure for a wide 
acquaintauce with general literature, and for a more than 
superficial cultivatiou of several branches of science ; and 
the latter enabled him, besides visiting, ** and mostjcf them 
repeatedly, every country of Europe,” to make extensive 
tours in the other three continents, journeying often to 
places little frequented by European travellers. As, more- 
over, he procur^ an introduction to nearly all the eminent 
personages in his line of travel, and knew many of them in 
his capacity of physician, his acquaintance with “men and 
cities ” was of a specie's without a parallel. The London 
Medical Seeord, in noticing his death, which took place on 
his eighty-fifth birthday, October 27, 1873, remarked that 
it “had occurred under circumstances highly characteristic 
of his remarkable career.” On his return from a journey 
in Russia he was present) on Friday, October 24th, at 
the trial of Marshal Bozaine in Paris, dining with some of 
the judges in the evening. He reached London on the 
Saturday, took ill the following day, and died quietly on 
the Monday afternoon. 

Sir Henry Holland was the author of Gfeneral Fica’qf (he Agri- 
eiiUure of Cheshire, 1807; Travels in the Ionian Isles, Albania, 
Thessaly, and Greece, 1812-18, 2d ed., 1819; Medical Motes and 
Itefleelima, 1839; Ckaj^ers on mental Physiology, 1852; Esmm on 
Seientxfie and other Suhjeetseonlribuied to (lu Jminburgh and Quar- 
terly Pevieim, 1862; and Becollediom of L{f^ 1872, which is 

less interes^g than it might have been, owing to the redconco of 
the author in regard to personal details and ^aracteristics. 

HOLLAND, Philesiox (1551-1636), usually styled, in 
the words of Thomas Fuller, “ the translator-general of his 
age,” was bom in 1651 at Chelmsford, in Essex, the son of 
a clergyman,' John Holland, who hod been obliged to take 
refuge abroad during the OJhrian persecution. Having be- 
come a fellow of Triniiy College, Cambridge, and passed 
M.A. at Oxford in 1587, he further took the degree of 
AID. at Cambridge in 1591. In 1612 he was sworn free- 
man of the city of Coventry, andin 1617, dressed in a suit 
which cost £11, Is. lid., he had the honour of .reading, 
as the recorder’s deputy, an oration to King James L In 
1628 he was appointed head master of the free school of 
Coventry, but, owing probably to advancing old age, he 


held office only for eleven months. His latter da 3 ’s were 
oppressed by poverty, partly relieved by the generosity 
of the common conneU of Coventry, which in 1632 assigned 
him £3, 6s. 8d. for three years, “if he should live so long.” 
He died February 9, 1636, survived by only one of his 
seven sons. The fame of Philemon Holland is due solely 
to his activity as a translator ; Livy, Pliny’s Naittral His- 
tory, Plutarch's Morals, Suetonius, Ammianus Marcellinus, 
and Xenophon’s Gyropoedia successively employed him; 
and he also publi^ed an English version of Camden’s 
Britannia, Pope’s allusion to his voluminousness is well 
known — 

“He Lyra there his dreadfnl front extends. 

And here the groaning shelves Philemon bends.” 

Henry Holland, his surviving son, became a London 
booksdler, and is known to bibliographers for his Bcailuo- 
logia', a Books of Kings, heeing the true and liutly Effigies of 
all our English Kings from the Conquest (London, 1618), 
and his Hermologia Angliea, hoe est claries, et doctiss. aliquot 
Anglortm vinos Effigies, Vitas et Elogia (1620). 

See Colvile’s Worthies of Warwickshire (\7anrick, 1869), and 
Lowndes’s Bibliographical Manual. 

HOLLAND, Hekby Bichabd Tassall Fox, xqibd 
Babox (1773-1840), nephew of Charles James Fox and 
only son of Stephen Fox, second Lord Holland, was born 
at Winterslow House^ Wiltshire, 2l8t November 1773. 
Of his ancestry an account is given in the article Fox 
(Chables James). Not long after his birth he was with 
difficulty saved from the flames which destroyed the 
splendid family mansion in which he was born. When 
little more than a year old he succeeded, through the death 
of his father, to the peerage. On the death of his mother 
in his fifth year, the care of his early education nominally 
devolved upon her brother, the earl of Upper Ossory, but 
the character of his early training and studies was deter- 
mined chiefly by his uncle Charles James Fox, of whom 
he wrdte — “He seemed to take pleasure in awakening my 
ambition, and directing it both by conversation and corre- 
spondence, and yet more by talking to me of my studies 
and inspiring me with a love of poetry both ancient and 
modern.” After spending eight or nine years at Eton, 
where he had as contemporaries J. Hookham Frere, Mr 
Canning, and Frederick Howard, fifth earl of Carlisle, he 
in 1790 entered Christ Church College, Oxford. Though 
the years of his early manhood were occupied more in 
amusement than in study, he acquired at school and the 
university a taste for classical literature which he more 
fully cultivated in after life. Before taking his seat in the 
House of Lords, he made two tours on the Continent, — in 
1791, while still a student at Oxford, viuting Paris about 
the time when Louis XYI. accepted the revolutionary con- 
stitution; and in 1793 making a prolonged stay in Spain, 
where he began the study of its language and literature. 
Thence he went in 1795 to Italy; and at Florence he 
formed the acquaintance of Lady Webster, wife of Sir 
Godfrey Webster, whom after her divorce from her husband 
— who received £6000 damages in the action against Lord 
Holland — ^he married in 1797. After the marriage he 
assumed his wife’s family name of Yassall, but its use was 
discontinued by his son, the fourth and'last Lord Hollaad. 

Lord Holland’s early inheritance of a peerage must be 
regarded rather as a misfortune than an advantage, for it 
debarred him from a career in the House of Commons.ie 
which might have proved as brilliant as that of 1*^ u- _ 
Charles Fox, and raised him to an assembly, not;? & probobly 
listless and much less numerous, but where at tufa ^ becattso 
entered it the WHiig party, of whose principles the in ) snggests 
of his uncle had induced him to become a ste 
supporter, could muster only a minority of six or t* 
a house of eighty or ninety. He began his politice 



H 0 Lr~H 0 L 


by a motion against iba Assessed Tns Bil^ and tbongb liw 
amech tad, as was to bo expected, no mfinenco w tta 
Srision, it ptoved that ta had inherited the 
abOities of Iiis famfly, and pointed him out as the 
of his unde's supportera in the Upper Hoim Asjia ^ 
approval of most of the proroedings of the House of Lorts 
^ recorded 1^ protests, his copiowness in tto 
of composition has perhaps nevw ^*5,® 

protests were afterwards collected and pawisbed W D. U 
under the title The ppinions 

recorded in the Jovrwah tfihe iToiise o/ Impe, from, 1^7 
to 1841 (London, 1841), and, besides constitutme, as they 
necessarily do, a full though condensed account of his pou- 
tfnf i views and opinions, form one of tta most authentic 
and origind records of the course of TlTiig policy dunng 
the yeare to which they refer. After the peace of Amiens 
in 1802 Lord Holland proceeded to Buis, whence he weut 
to P pofa, Buy ing iu ttat country until the dedamtion of 
war in Jannary 1809, when ta returned to EnglanA Of 
this second viait to Spain ta doubtless took advantage for 
tta purpose of acquiring a mote complete mastery of the 
Spanish l«n i gn«ig« and literntare, and the fruit of this was 
seen by tbe publieaHon in 1807 of The Life and Writinge 
of Lope jFlUix de Vega CarptOf and in 1808 of Three 
Camediet /roat die SpanuR. When the ministiy of ** All 
the Tdents" came into <^ce in 1806, I^id Holland was 
mads a privy councillor, nnd was appointed along with 
Lord Anckland to negotiate with the American plenipoten* 
tiaries ttat treaty the refusal of whose ratification by Mr 
Jefferson rented in tta subsequent war with America. 
On the death of Mr Fox; 1.9th October fdloiring, Lo^ 
Holland received tbe privy seal, holding office till the dis- 
missal of tbe ministiy in 1807. When the Spaniards 
rebdled against tta French yoke in 1808, Lord Holland’s 
interest in the country induced him to pay it a third visit 
He landed at Corunna almost simaltoneonsly with tbe 
division of the British army under Sir David Baird, and 
did not return to England till the dose of 1809. During 
the long period when the Whigs wereexdnddl from power 
Lord Holland continued to a&rd them his strenuous and 


reasoning rendered dear and easy of apprehension by 
copious illustration, and— os was to be expected from the 
fart that he trusted little to previous preparation— ww 
more happy in reply than in original statement. The 
effect of the best passages of his speeches was often marred 
by a more affirovated form of that tendency to hesitation 
which was one of the principal oratorical defects of Fox, 
tta tush of icteas seeming to bo too rapid to permit him to 
with case from his copions wcabulary tho worn 
most appropriate for his purpose. According to Lord 
Brougham—" Tlio same delicate sense of humour which 
Mr Fox he also showed, and much of the 
exquisite Attic wit which formed so Inigo and so effective 
a portion of that great orator’s aigiimentation, never usc- 
lesly introduced, alwap adopted nicely to the occasion, 
olwap aiding and as it were directing tbe reasoning” ’riic 
inngnngB bothof htsspokon and written style grocefid, 
pure, flowing and vigorons, nnd cntirBly devoid of extra- 
vagance, singularity, or affectation. In addition to his 
poetical translations, ho was tbe author of fugitive verm 
of sof"o elegance. 'Two of his works were published post- 
humously by his son Henry ]&lward, fourth Lord Holland 
— Abreq^a JRemnitcenees (1850), and Memoirs qf die Whig 
Party dunng my Time (2 iwls. 1852-54). 

It is, however, as tbe restorer of ITollaiid House, and ns 
the host of the brilliant company which he there asieurhled, 
that Lord Holland in nil probability will be ebiefiy remem- 
ber^ by posterity. ^Though his temper wm quick and 
excitable, his amiable disposition rendoFed his manners in 
private uniformly cordial and engaging. His conversation, 
easy, unconstrained, and of great variety both ns to manner 
and matter, was enlivened by n pccnliarly genial mt; and 
a never-failing supply of racy anecdote to which his powers 
of mimicry gave additional point nnd zest Tho width of 
his sympathies and his manifold acquircmcats enabled him 
to ctqby the society of persons of every species of intellec- 
tual eminence. Holland House, wbiw owes its name to 
Henry Eich, first carl of Holland, — who was no relation 
of the Fox family, — and which had been aftcnnmls the 
homo of Addison nnd of other tenants of various kinds of 


steady support He ^d not join the Canning mirristry of 
1827, but when the Whigs were recalled in 1830 he become 
chancellor of tta duchy of lianeaster, an office which, with 
the exception of two short intervals when bis party were 
temporarily excluded from power, be continned to bold till 
his death at Holland House, 22d October 1840. 

Although Lord Holland for the greater period of bis life 
had to lead the forlorn hope of his party in the House of 
Ixttds, his tnflueuce on the polities of his country was of 
an tm^rtance far beyond what was manifest at the time; 
and without bis persistent support in parliament and his 
aid in maintaining his party’s courqge and discipline; the 
triumph of many of the measures he advocated would So ell 
probability nut have been soapeedy and complete. Few have 
been more closely identified with all Sie great political 
etan^ of the firrt taH of the present century, more especi- 
ally fta extension of tlie suffrage the nh mgntiffn of On fUi ol ic 
disabi^es, tta abolition of the Test and Corporation Act^ 
tta rep^ of the com laws, and tta repression of the slave 
trade. ^ sympathizer with the French Eevolution, ho 
differed/from his party in his admiration and esteem for 
Napoleon, against whose impisonment he protested as an 
ontragtaua violation both of good faith and of what was 
rf greatness. The chameter of Lord Holland's 

443,334, resmbled ttat of his uncle Charles 
1875 at 620,890. iS* ^ because his natural 

there were 383,607 Erotl?J®“ ^ “Ijwnlus of apopnlnr 
2723 Old Catholics, and SS ot the 

largest city, with a populatiP adequate oppor- 

next in order as communes principally in close 


distinction, was restored by Lord Holland in a manner ' 
worthy of the company of European statesmen, artists, and 
men of letters, of which it became the common mccting- 
placo. Much of tho attraction of these brilliant gatherings 
was duo to tho management and personal influence of Lady 
Holland, who had tho i>cculiar gift of making herself htitli 
faired and fascinating at the same time. Of her the' 
Princess Liechtenstein writes — "Beautiful, clever, uud 
well-informed, she exercised a natural authority over those 
around her. But u habit of contradiction — which, it is 
fair to add, she did not mind being reeiproented upon her- 
self— occasionally lent animation, not to say animosity, to 
the aigomeots in which slio engaged. It is easy for some 
natures to say a disagreeable thing, but it is not always 
cosy to cany a disagreeable thing off cleverly. 'This Ixidy 
Holland could da" 

Sgo Macnulsy’s jEauys; Broncliam’s Statesmai of the Time «f 
Oemrge III. and /K; Ilaywonrs j&atf/tr; Sir lleniy Itottnnd^ 
JlteoUeeUonsi anil Jdollaitd Bouse, by Princess blnrie Ucelitcii- 
stein, 2 vuls., 1874. 

HOLLAB, IVeszel or Wexceslxus (1 607-1 G77), a 
eelebiated ^etriicr, was bom at Prague on July 13, 1607, 
and died in 'Westminster, bring buried at St Maigarct’s 
eltutch on March 28, 1677. ilis family wns mined by 
tho capture of Prague in tlio Thirty years’ War, and young 
Hollar, who had bren destined for the low, dclcmiincd to 
hecome an artist. Tho earliest of his works that have 
come down to us are dated 1625 and 1636 ; thoj' arc small 
plates, and one of them is a copy of a Viigin and Child 
by Diirer, whoso influence upon Hnllaris work was always 
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' great. In 1627 he was at Frankfort, working under 
Matthew Metian, an etcher and engraver; thence he passed 
to Strasbnrg and thence, in 1633, to Cologne. It was 
there that he attracted the notice of the famous ahiateur 
Thomas, earl of Arundel, then on an embass'y to the 
imperial court ; and with him Hollar travelled to Vienna 
and Prague, and finally came in 1637 to England, destined 
to be his home for many years. Though he lived in the 
household of Lord Arundel, he seems to have worked not 
exclusively for him, but to have begun that slavery to the 
publishers which was afterwards the normal condition of 
his life. In Ids first year in England he made for Stent, 
the printseller, the magnificent View of Greenwich, nearly 
a yard long, and received thirty shillings for the plate, — 
perhaps a twentieth part of what would now be paid for a 
single good impression. Afterwards we hear of his fixing 
the price of his work at funrpence an hour, and measuring 
his time by a sandglass. The civil war had its effect on his 
fortunes, but none on his industry. Lord Arundel left 
England in 1642, and Hollar passed into the service of the 
duke of Yorkj taking with him a wife and two children. 
With other royalist artists, notably Inigo Jones and 
Faithome, he stood the long and eventful siege of Basing 
House ; and as we have some hundred plates from his 
hand dated daring the years 1643 and 1644 he must have 
turned his enforced leisure to good purpose. Taken 
prisoner, he escaped or was released, and joined Lord 
Arundel at Antwerp, and there he remained eight years, 
the prime of his working life, when he produced his finest 
plates of every kind, his noblest views, his miracnlous 
“ muffs ” and “ shells,” and the superb portrait of the duke 
of York. In 1662 he returned to London, and lived fora 
time with Faithome the engraver near Temple Bar. During 
the following years were published many books which 
he illustrated: — Ogilby’s Virgil and Homer, Stapylton’s 
'Jvvencd, and Dugdale’s WarioUiktihire, St PauPs, and Mon- 
asticon (part L). The booksellers continued to impose 
on the mmple-minded foreigner, pretending to decline his 
work that he might still further reduce the wretdied 
price -he charged them. Nor did the Bestoration improve 
his position. The court did nothing for him, and in the 
great plague he lost his young son, who, we are told, might 
have rivalled his father as an artist. After the great fire 
he produced some of his famous Views of Loudon”; and 
it may have been the success of these plates which induced 
the king to send him, in 1668j to Tangier, to draw the 
town and forts. Daring his return to En^nd occurred 
the desperate and successful engagement fought by his ship 
the *‘Mary Bose,” under Captain Eemp&ome, against 
seven Algerine men-of-war, — a brilliant affair which Hollar 
etched for Ogilby’s Afrwa. He lived eight years after his 
return, still working for the booksellers, and retaining to 
the end his wonderful powers ; witness the large plate of 
Edinburgh (dated 1670), one of the greatest of his works. 
He died in'extreme poverty, his last recorded words being 
a request to the bailiffs t^t they would not can;^‘>^Y 
the bed on which he was dying. 

Hollar has been called by a recent critic “the most 
accurate ddineator and the most ingenious illustrator of 
his time, and as to technic the most able etdier.” His 
variety was boundless ; his plates number some 2740, and 
include views, portrait, ships, religious subjects, hei^dic 
subjects, landscapes, and still life in a hundred different 
forms. No one that ever lived has been able to represent 
fur, or shells, or a butterfiy’s wing, as he has done. , His 
architectural drawings, such as those of Antwerp and Stras- 
burg cathedrals, and his views of towns, are mathematically 
exact, but they are pictures as well. He could reproduce 
the decorative works of other artists quite faultlessly, as 
in the fiimous chalice after Mantegna’s drawing His 
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Tlieatrum Mvlurwa and similar collections reproduce for 
us with literal truth the outward aspects of the people of 
his day; and his portraits, a branch of art in whidi he has 
been unfairly disparaged, are of extraordinary refinement 
and power. His genius is wholly unlike that of his great 
contemporary Bembrandt; it aims rather at the delicate 
rendering of details than at the truth of character and the 
mystery of light and shade. But in his own way Hollar 
is as perfect as Bembrandt 

Almost compete collections of Hollar’s works exist in the British 
hlnsenm and in the lihiaiy at Windsor Castle. Two admirahle 
catalogues of his plates have been made, one in 1746 (2d ed., 1769), 
by Geoige'Ve^e^, and one in 1868 by Farthey. The latter, pa& 
lulled at Berlin, is a model of German thorongliness and accnracy, 
and leaves very little to be added by future research. 

HOLLY, Ilex, L,, a genus of trees and sh*rabs of the 
natural order llianecB or Aq^dUaceae, con taining some one 
hundred and fifty species, of which several occur in the 
temperate northern hemisphere, North-West America ex- 
cepted, by far the larger number in tropical Asia and 
America, and very few in Africa and Australia. In Europe, 
where I. Aquifoliim is the sole surviving species, the genus 
was richly represented daring the Miocene period by forme 
at first South American and Asiatic, and later North Ameri- 
can in type (Schimper, Paleont. Viget., iii. 204, 1874). The 
leaves are generally coriaceous and evergreen, and are 
alternate and stalked; the flowers are commonly dioecions, 
are in axillary cymes, fascicles, or umbellules, and have a 
persistent four- to five-lobed or parted colyx^ a white, rotate 
four- or rarely five- or six-deft corolla, with the four or five 
stamens adherent to its base in the male, sometimes hypo- 
gynons in the female flowers, and a two- to twelve-celled 
ovary ; and the fruit is a globose very sddom ovoid, and 
usually red drup^ containing two to sixteen one-seeded 
stones. 

The Common Holly, or Hulver (apparently the KqAocrrpos 
of Theophrastus Ang.-Sox., holea or hdegn ; Mid. Eng., 
1u>lyn or holm, whence holm and holmtree",'^ Welsh, 
edyn] Germ., Stechpalme, HiVLee, Ruld\ Old Fr., Twmx', 
and Fr., I. Aquijblium, L,, is an evergreen shrub 

or low tree, having smooth, ash-coloured bark, and wavy, 
pointed, smooth, and glossy leaves, 2 to 3 inches long, with 
a spinous margin, raised and cartilaginous below, or, as 
commonly on Ihe upper branches of the older trees, entire 
—a peculiarily alluded to by Southey in his poem The 
Holly Tree. The flowers, which appear in May, are 
ordinarily dioecious, as in all the best of the cultivated 
varieties in nurseries (Gard. Chron., 1877, i. 149). 
Darwin {Diff. Forma of Flow., p. 297, 1877) says of the 
holly: “Daring several years I have examined many 
plants, but have never found one that was really herma- 
phrodite.” Shirl^ Hibberd, however {Gard. Chron., 1877, 
ii 777}, mentions the occurrence of “flowers bearing 
^obosB anthers well furnished with pollen, and also per- 
fect ovariea” In his opinion, I. Aguifolium changes its 
sex from male to female with age. In the female flowers 
the stamens are destitute of pollen, though but slightly or 
not at all shorter than in the male flowers ; the latter are 

^ HUl. Plant, i. 9. 8, iii. 8. 1, and 4. 6, etjpassim. On the apt^dnan 
or agttfoHa of Latin anthon, commonly regarded as the holly, see A. 
de Grandsogne, Sist If at de Pline, bk. xvi., “Notes,” pp. 199, 
206. 

s The term * ‘ holm," as indicative of a prevalence of holly, is staiM 
to have entered into the names of ‘severd^laces in Britain. X^om its 
superficial resemblance to flie holly, Ime tree Querau Ilex, L, the 
evergreen oak, received the appdlaticwof “holm-oak.” 

» sifMt {MyrnOog. Diet, 1879)_/ith reference to the wohI h^y 
remarks : **Th6 form of the hose JK ul (■■Teutonic Hull) is probably 
connected with Lat. aOmea, a peA, eulniuSy a stalk; perhaps becaiwo 
the leaves are ‘pointed.*” TFMerh., Bd. 

that the term Jlttlstf os the O.H.Gfr ffulu, applied to llie butchers 
broom, or knee-holly, in the earliest times used for hedges, may have 
reference to the holly as a protecting (KMender) plant. 
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more nnmeroiui then the femol^ aiid have a smaller ovaiy, 
and a larger corolla, to which the filaments adhere for a 
greater length. The corolla in male plants falls off entire, 
whereas in frait-beareis it is broken into separate segments 
by the swelling of the young ovary (M^Nab). The holly 
occurs in Britain, north-east Scotland ezcepted, and in 
westom and southern Europe, from as high as 62* N. lat in 
Norway to Turkey and the Caucasus, and in western Asia. 
It is found generally in forest ^des or in hedges, and 
does not flonrish under the shade of other trees. In Eng- 
land it is usually small, probably on account of its destruc- 
tion for timber, but it may attain to 60 or 70 feet in 
height, and Loudon mentions one tree at Claremont, in 
Surrey, of 80 feet Some of the trees on Bleak Hill, 
Shroj^ire, are asserted to be 14 feet in girth at some dis- 
tance from the ground (ilT. and Q., 5th ser,, zii, 608). 
The holly is abundant in France, especially in Britanny. 
It will grow in almost any soil not absolutely wet, but 
flourishes best in rather dry than moist sandy loam. 
Beckmann (Hist, of Invent,^ L 193, 1846) says that the 
plant which first induced J. di Chstro to search for alum 
in Italy was the holly, which is there still considered to 
indicate that its habitat is aluzninifeious. The holly is 
propagated by means of the seeds, which do not normally 
germinate nntil their second year (see Abborioultuiie, 
voL ii. p. 322), hy whip-grafting and budding, and by 
cuttings of the matured summer shoots, which, ]^aced 
m sandy soil and kept under cover of a hand-glass in 
sheltered si^tion^ generally strike root in spring: 
Xianqilantation should bs performed in damp weather in 
September and October, or, according to some writers in 
spnog or on mfld days in winter, and cam should be 
that the roote an not dried by exposure to the air. It is 
mr^ iign^ by frosts in Britain, where its foliage and 
bnght ^ berries in winter render it a valuable ornamental 
tree. The yield of berries hos been noticed to be less 
when a warm spnng, foUowing on a wet winter season, has 
p^ot^ excess of growth. There are nnmerons varieties of 

black fruit In the fruifless vanety laurifolia, “ the most 

‘^>0 flowere are highly 
“ /»«*«« on the other 
hand, remarkable for the number of its berries. Tbo 

nnaimed rarieties aureo-majyiiiata and albo- 
great beauty, and in /aw thi^ are 

M a hedge-plant (see Abbosioultuus, vol. ii. n, 3191 and 

knff t f is^t^irlmSel by tie 

400 feet iSrq f Tv^ 

r ^ ® feet high, and 5 feet in breadth. To 

m^f recommends the employ- 
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pot handles. Por^S^viL ^ 

dry it weighs aLnfc ^ » mfenor to box. When 

or the h^v P®*" Prom the bark 

ire oSteSK» ?~in the W 

add, and a bitter Hixanthin, Hum 

described hv 
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for pain in tho side. They are eaten by sheep and deer, 
and in parte of Prance serve os a winter fodder for cattle. 
The berries provoke in man violent emesis and catharsis, 
but are eaten with immunity by thrushes and other birds. 
The larvffi of the moths Sphinx liguttri, L., and Phoxoptergx 
nieiuna, Hb., have been met with on holly. Tho leaves 
are mined by the larva of a fly, Phgtomyza ilieis, and 
both on them and tho tops of tho young twigs occurs tlie 
plant-louse Aphxa ilia's, IColt (Knltenhach, Pflamenfdnde, 
p, 427, 1874). Tho custom of employing holly niid other 
plants for decorative purposes at Christmas is ono of con> 
siderahle antiquity, and has been regarded as a sniriinl of 
the images of the Roman Saturnalia, or of an old Teutonic 
practice of hanging tlie interior of dwellings with ever* 
greens os a refuge for sylvan spirits from the inclemency of 
winter. A Border promb defines an habitual stoiy-teller 
as one that “lees never hut when the bollcn is green.'* 
Several popular superstitions exist with respect to holly. 
In the^ county of Bntland it is deemed unlucky to intri^ 
duce it into a house before Christmas Eve. In some 
English rnral districts tho jirickly and non-prickly kinds 
are distinguished as “he" and “abo" holly; and in 
Derbyshire tho tradition obtains that according ns tho Lolly 
brought at Cliristmos into a houso.is smooth or rough, the 
wife or the husband will ho master. Bolly that has 
adorned churches at that season nro in Worcestcrehirc and 
Hcrefordsliiro mnch esteemed and cherished, tho possession 
of n small branch with berries being supposed to bring o 
lucky year; and Loniccrus {op. at.) mentions a notion 
m hia time vulgarly prevalent in Germany that consecrated 
thaler “®P*“"‘**“"S ® door are a protection ogainst 

Among tho Kwtli American species of Iltx ore I. tmatn. 
whicli resembles tlio Entoncan tree, and the inkbem I 
and the Amcncan Black Alder, or ‘Winfei^nT* 


2.MaMoua,i,-u lu unuiin. mo ieftVC_ 
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doubtless ^because 

brought the Holy Land, where it is indigonous OVedal 

f'lf' ® rosea, L., a perennial 

plant of the “•‘"“J older Malvaeeee and tribe Maltxee a 

^®®“ cultivated in Great Britain for 
abont three cmtiwics. Tho ordinary hollyhock is nin iryM,,. 

^rioties hai-o all double flowers 
of white, yellow, rose, purple, violet, and other tints. Lmo 
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Hollyhocks are propagated from seed, or hy divisISi of 
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in February or March, by the aid of a gentle heat, in a 
light and rich moist soil ; they should not be ‘water^ till 
they have made their second leaves, and when large enough 
for handling should be pricked off in a cold frame ; they 
are subsequently transferred to the flower-bed. Hollybocte 
thrive best in a well-trenched and manured sandy loam. 
The spikes os they grow must be staked ; and water and, for 
the finest blossoms, liquid manure should be liberally sup- 
plied to the roots. Plants for exhibition require pruning of 
side growths ; and it is recommended, when the .flowering 
is over, and the stalks have been cut off 4 to 6 inches above 
the, soil, to earth up the crowns with sand. Some of the 
finest double-floi^ered kinds of hollyhock will not bloom 
well in Scotland. The plant is susceptible of great modi- 
fication under cultivation. ' The forms now grown are due 
to the careful selection and crossing of varieties, first by 
Mr Charles Saron, a shoemaker at Safiron-Walden, and 
afterivards by Mr Paul of Cheshnni^ Messrs B. B. Bircbam, 
'W. Chater, Downie & Laird, John Laing, Anthony Parsons, 
and other well-known floriculturists. It is found that the 
most diverse varieties may be raised with certainty from 
plants growing near together. Darwin from the seed of 
11 out of 18 varieties procured 62 plants, all perfectly true 
to their kind, and from the seed of the remaining 7 varieties 
49 plants, half true and half false. Mr Masters of 
Canterbury, he relates, saved seed from a great bed of 24 
named varieties planted in closely adjoining rows, each of 
which faithfully reproduced itself, with only sometimes a 
shade of difference in tint. Since the abundant pollen of 
the hollyhock becomes ripe, and is for the most part shed, 
before the stigma of the flower affording it is ready for its 
reception, the preservation of the individuality of different 
varieties flonrishing side by side, in spite of the frequent 
visits of bees (unless, as suggested by Mr Turner of Slough, 
those insects be debarred access to the pollen and stigmas 
by the doubleness of the flowers), would appear to be due 
to the prepotency of the pollen of each variety on its own 
stigma over that of all other plants. The hollyhock is 
very liable to the attacks of slugs, and to a disease occa- 
sioned by a fungus, Puceinia malvacearum, which, ori^nally 
from South America, attained notoriety in the Australian | 
colonies, and finally, reaching Europe, Ihreatened the exter- ] 
mination of the hollyhock, the soft parts of the leaves of 
which it destroys, leaving the venation only remaining. 
It has been found especially hurtful to the plant -in dry 
seasons. Wild mallows, upon '^hich also it is parasitic, do 
not appear to be very injuriously affected by it. As 'means 
of getting rid of this pest the following expedients have 
been resorted to : — the application of a weak aqueous solu- 
tion of Condy’s fluid, winch in killing it turns its natural 
light grey colour to a rusty black, or of a strong solution 
of soft soap with sulphur (“ Gishurst compound”) ; the de- 
struction of the plants, and their replacement by healthy 
stocks; and, as practised by Mr Chater, cultivation in 
highly-manured trenches, w'ith all possible exposure to the 
open air, and mulching daring summer. 

See Danrin, Var. of Anivi. ani Plants under iTwaaOL ii. 107, 
310 ; Treas. ofB<A.t 2u ed., 1874 ; M. C. Cooke and kl. J. Iwrkeley, 
Fungi: their Fiaiitre, Influence, and Uses, p. 230, .1876; Florist, 
1876 ; Floral World, 1877 and 1879 ; GardeneFs Ghron., 1877, i. 
114, and 1878, i. 766, and ii. 4Z8 ; and, for fig. of jrallen of boUy- 
hock, Botanv, Tol. iv. p. 139. 

HOLMAN, James (c. 1787-1 867), the “Blind Traveller,” 
was born about 1787. He entered the British navy in 1798 
as first-class volunteer, and was appointed lieutenant in 
April 1807. In 1810 he was invalided by an illness which 
resulted in the total and hopeless deprivation of sight. In 
consideration of his helpless circumstances he was in 1812 
appointed one of the royal knights of Windsor, but the 
dulness and seclusion of such a life harmonized so ill Avith 
his active habits and his keen interest in the outside world 


that he requested leave of absence that he might go abroad. 
This being granted, he in 1819, 1820, and 1821 journeyed 
through France, 'Italy, Switzerland, the parts of Germany 
bordering on the Bhine, Belgium, and the Netherlands. 
In 1822 he published a narrative of his journey. His 
eqjoyment in his travds was derived from the love of 
locomotion and the attendant exercise the varieties of 
company and of topics of conversation, and the informa- 
tion and descriptions he obtained from eye-witnesses, which 
constantly supplied him with new materials on which to 
exercise his imagination. He again set out in 1822 with 
the design of making the circuit of the world, but after 
travelling through Bussia into Siberia, he was arrested 
when he had managed to penetrate 1000 miles beyond 
Smolensk, and after being conducted to the frontiers of 
Poland, returned home by Austria, Saxony, Prussia, and 
Hanover. The pretext for arresting him was the suspicion 
of his being a spy, but the probability is that the authori- 
ties wished to prevent him from persevering in what they 
innst have regarded as, to one in his helpless condition, a 
foolish and hazardous adventure. An account of his journey 
was published in 1826. Shortly afterwards he agmn set 
out to accomplish by a somewhat different method the 
design which had been frustrated by the Bnssiau authori- 
ties ; and an account of his remarkable achievement was 
published in four volumes in 1834-36, under the title of 
A Voyage round the World, induding Travels in Africa, 
Asia, Australasia^ America, dsc.,fr(m 1827 to 1832. IHs 
last journeys were through Spain, Portugal, Wallachia, 
Moldavia, Montenegro, Syria, and Turkey; and he was 
engaged in preparing Iiis journals of this tour for the press 
when he died at London, 29th July 1867. The works of 
Holman, besides the interest attaching to them from his 
incidental references to the peculiarities of his circumstances 
arising from his physical defect, and to his methods of 
triumphing over his difficulties, occupy a unique place in 
literature as products of very extraordiuary energy and 
perseverance, while, on account of the variety of their in- 
formation and their frequently graphic descriptions, they 
are of considerable value as boo^ of travel. 

HOLSTEIN. See Sohleswio-Holsteik. 

HOLT, Sir John (1642-1710), lord chief-justice of the 
Court of King’s Bendh in the reigns of William III. and 
Anne, was bom at Thame, Oxfordshire, December 30, 1642. 
His father. Sir Thomas Holi^ possessed a small patrimonial 
estate, but in order to supplement his income had adopted 
the professfon of law, in which he was not veiy successful, 
although he became sergeant in 1677, and afterwards for 
Ills political seivices to the “ Tories ” was rewarded with 
knighthood. After attending for some years the free 
school of the town of Abingdon, of which his father was 
recorder, young Holt in his sixteenth year entered Oriel 
College, Oxford. He is said to have spent a-veiy dissipated 
youth, and even to have been in the habit of taking purses 
on the highway, but after entering Gray’s Inn about 1660 
he completely renounced his old habits and applied himsrif 
with exemplary diligence to the study of law. He was 
called to the har in 1663, and, although his youth hindered 
his immediate success, when once he had an opportunity 
of manifesting his talent he speedily acquired a lucrative 
practice. An ardent supporter of ci'^ and religious liberty, 
he distinguished himself in the state trials which were 
then so common by the able and courageous manner in 
which he supported the pleas of the defendants. In 
February 1666 he was appointed recorder of London, and 
on the 22d of April he was made king’sseigeant and received 
the honour of knighthood. His giving a decision adverse 
to the pretensions of the king to exercise martial law in 
time of peace led to his dismissal from the office of recorder, 
but he was continued in the office of king’s sergeant in ordei^ 
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to prevent him from becoming connsel for accused persons, 
living been one of the judges \rho acted as assessors to 
the peers in the Convention parliament, he took a leading 
part in arranging the constitutional diange ^vrhich WQUatn 
UL vras called to the throne, and after his accession he xras 
appointed lord chief-justice of the king’s bench. His merits 
as a judge are the more apparent and the more remarkable 
\rhen contrasted with the qualifies displayed by Iiis unworthy 
predecessors in office. In judicial fairness, legal knowledge 
and abilify, clearness of statement, and unbending integrity 
he has bad few if any superiors on the English beniffi. 
Over the civil rights of his counttjmen he esercised a 
je^ous watchfulness, more especially when presiding at the 
trial of state prosecutions, and he was cspedally carelnl 
that all accused persons should he treated with fairness 
and respect. He is, however, best known for the firmness 
with whiciL he upheld his own prerogatives in opposition 
to the antbori^ of the fibnses of JParliamont. On scvcrul 
occasions his physical as well as his moral courage was tried 
by extreme tots. Having been requested to supply n 
nnmber of police to help the soldiery in quelling n riot, he 
assured the messenger that if any of the people were shot 
he would have the soldiers hanged, and proceeding himself 
to to s^ne of not he was snccessfnl in preventing Wood- 
shed A stiU more signal proof of his courage is said to 
have been gi^n m the Aylesbury cssa He declared in 
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He now nwdo the noiuointuncc ui xturgvr, mcry \ 
Boie, the btothen Stolberg, and other poets, iu conjunction 
with whom ho formed in 1772 the famous poetical brotlicr* 
hood kno^vn as the “ Hniubund/’ The next two years 
were spent by HoUy in this brilliant and enthusinsitic 
company; and, with the assistance of a scholaivbi]) and n 
post in the philological seminaty in Guttingen, lie suc- 
ceeded in making a scanty livelihood by teaching "EnulMt 
and Greek and by making translations. In 177-1, Imviu" 
abandoned tbe intention of entering the chutvh, he accovf- 
panied bis friend Miller to Lcijixic, where he remained for 
a year in the hopes of obtaining a ]>rivnte tutorebip. The 
penniless young poet had for boric lime hecii silcntlr 
attached to u lady, who about this time married ><nii)c more 
eligible suitor. His health now began to raosc him anxii-tr 
and symptoms of consumption, inherited from hw molheV 
made their appearance. Ilia prospects were further altered 
by the death of liU father in 177r.; and Unity fonnd him- 
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phimeiaii /immcrmnmi and his friend Boie, and tbens he 
died in his twcnty-cighth year, September 1, J 770. Ifiiltv 
was o water of lollade, idylls, elegies, und ode>«. Hi'h 
^ conceptions, if not lofty, ate always graceful, Ida style 
finislicd, his language and rhythm faultlcssi. He wis from 

and during Jus short career becniiic one of the most doiiii- 
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folk-songs, and Ins ballads have been ranked with tfao<o of 
jsiiigcr. 

Holly wa^ engagr 
poems for llic jirpM ^ i 
utiJcrtok the charge lu uwir 
rncormt ciltthm of lus works aii 



position were elter^ recovery, ins features and dis- 
and awklSS. 

Iwer of solitude and tw >VB inyeterate 

his father, besides the Jaught at home by 

French, and hSw, and 

the pubhe school of (Sle ^ to 


I"® ttliirli 

f'hlinn II a. first 

(Welsh, Carr-eybf, the fort of GyW) n 

mSyht?RaXyi sf milw 

fishing villnglhas since the of 

Platter's and kinnoriJ SJki ^ 

and their positions 

vantage iff the shelter Hmf n^® i began to take ad- 
was ofso resSS «««« if 

nortb-eastcrly direction S' ®!J* « *“ a 

500 feet mora 3L !»: * ? fi«iweqtteiitly by 



H O L — H O, L 


a solid central wall of massive masonry rising to a height 
of 38 feet 9 inches abovo low water. On the there is 
a promenade sheltered on the sea side by a parapet. The 
breakwater is terminated by a head 150 feet long and 50 
feet wide, on which is erected a lighthonse. The whole 
cost of the works was £1,479,538. In 1873 works were 
commenced by the railway company for extending the old 
harbour and increasing the length of the quay to 4000 
feet. They were opened by the prince of Wales in June 
1880. The cost-h^ been nearly half a million sterling. 
Upon the pier of the old harbour there is an arch of 
Mona marble, commemorative of the visit of Qeorge IV. 
in 1821 on his way to Ireland. The church, an old 
embattled building, is said to occupy the site of an ancient 
monastery founded by St Oybi about 610; and in the 
south porch there is a rude figure of the patron saint 
under a canopy. The churchya^ is surrounded by a wall 
6 feet thick, supposed by some to be of Boman construction. 



The town possesses assembly-rooms and batha On the 
rock Botith of the harbour is an obelisk erected in memory 
of Captain Skinner, commander of the steam packet, who 
in 1833 lost his life by being washed overboard. About 
2 miles from the town, Fen-Cacr-6ybi, or the hill of 
Holyhead, rises perpendicularly from the sea to the 
height of 700 feet, affording a fine view of the town and 
harbour, and the irregularities of the rock-bound coast. 
On the sides of the lull there are traces of an exten- 
sive British fortification, and on -the summit are remains 
of a circular building; which in all probabili^ was a Boman 
watch-tower. The inhabitants are chiefly engaged in the 
coasting trade and in shipbuilding. Holyhead unites 
with Beaumaris in- returning a member to parliament. 
The population of the parliamentary borough in 1871 
was 8131. ' 

HOLY ISLAND, or Lnn}isFAitNE, an irregularly shaped 
island in the North Sea, 10 miles S.S.E. of Berwick, and 
2 miles from the coast of Northumberland, in which county 
it is included. It is joined to the mainland at low water 
by fiat sands, over which a track, marked by wooden posts 
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and practicable for vehicles, leads to the island. The pnria^ 
of Holy Island includes Fenham and Goswick to^hips 
on the mainland, and bad in 1871 a population of 876. 
The area of the island is about 1000 acres, of which 
about 400 are under cullivafion, producing abundant crops 
of barley, oat^ turnips, carrots, and potatoes. The northern 
part consists chiefly of barren sand-hills on which rabbits 
and eider-ducks breed. There are several &esh springs on 
the island, and in the north-east is a lake of 6 acrea 
quarried and burned on the island, is exported chiefly to 
Dundee. Four vessels are engaged in the trade. Babbits, 
fish, cattl^ com, and potatoes are also esported. At the 
south-west angle is the little fishing village, formerly much ' 
larger, which is now a favourite summer watering-place. 
Salmon, cod, haddocks, crabs, lobsters, and herrings are 
the^ principal fish taken. There are two churches and a 
national school on the island. The population of the island 
proper in 1871 was 553. 

Holy Island derives its name from a monastery founded on it in 
035 1w Oswald, king of Hortlinmlnia, which, after being plundered 
and destroyed by the Danes in tlie time pi^ding centuries, iras 
restored by the Normans in 1082 as a cell of the Benedictine 
monasto^ at Diuham. Its ruins, still extensive and now caref^y 

5 rcsor\*cd, justify Scotifs description of it os a '* solemn, huge, and 
ark-xed pile." Holy Island was olso an episcopal see (fin^y 
tmnsferred to Durham), of which St Cuthbm was consecrated 
bishop in 685. The castle, situated to the east of the villago, on a 
basaltic mk about 00 feet high, dates from a very early period. 
In 1040 it was garrisoned by parliament, and in 1715 an abortive 
attempt was made by two Jacobites to hold it for the Pretender. 

HOLYOKE, a city of Hamden county, Massachusetts, is 
situated on the west bank of the Connecticut river, crossed 
there by a bridge, and on the Connecticut Biver railroad 
and the Holyoke and Westfield branch of the New Haven 
and Northampton line, 8 miles north of Spring^eld. It is 
well supplied with schools and churches, and has three 
hotels and a public library. It was a small village until 
1849, when tlie construction of a dam across the river 
supplied it with water-power for its manufactories, which 
now include paper-mills, cotton-mills both for spinning and 
weaving, woollen-mills, planing-mills, a flour-mill, a wire- 
mill, and machine works. Originally the village was a 
part of Springfield, and in 1786 it was incorporated with 
West Springfield under the name of Ireland parish. It 
ivas incoiporated into a town in 1850, and in 1873 it was 
made a city. The population in 1880 was 21,915. 

HOLY SEFULCHBE. See Sepuxchbe, The Holy. 
HOLY WATER (agua henedicta, Iwlraha, exorcuata, 
aspenoria or aspersionis, ayuurpos, iSap cvXoytas), in 
Boman Catholic ritual, is a specially exorcized and conse- 
crated mixture of salt and water, beUeved to possess, when 
duly sprinkled, peculiar potency as a remedy for sickness, 
mental or bodily, and as a protection to property^. Accord- 
ing to present usage prescribed in the Missal, it is prepared 
in the sacristy on Sunday by the priest who is to cele- 
brate high moss (or Isy some other on whom the duty is 
devolved) : robed in alb and suporpriliceum and wearing 
his stole, he first exorcizes the salt and the water separately; 
next he mixes the two in the name of Father, Son, and 
Holy Ghost ; and finally he pronounces the prayer of con- 
secration over the mixture. Thereupon he assumes his 
pluvial, goes to the altar, and takes from_ the deacon the 
aspergillum, with which he sprinkles the nl^, himself, his 
assistants, and the congregation, meanwhile repeating the 
words of Fs, li. 7. The faithful who desire it are after- 
wards permitted to carry a supply home with them for 
application to the sick and for similar purposes. Holy water 
is solemnly used, not only in the consecration of sacred 
objects, such as churches, churchyards, bells, linage^ vest- 
ments, and the like, but also on various domestic occasiotis 
such os marriages and funerals. A holy-water stoup is 
placed at every church door aud the faithful are expected 

XII. — 14 
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to "inV" OBe of it both on entwmg and on leaving the 
building. • . .. 

The present Occidental usage with 
of beinl^d suhstantially, wthout “ 

cian iictiod. In the psoudo-Isidonan decreb^f ^esander, ortuop 
S B" »"" fe. 109 A.n,)r commenting on Heb. is. 18, is 

^i-ng that text to prove the puri&ing P®™' 

irater;» and in a genuine chaige to to dngy Iieo 1 V. 

* .. T -wifiu Mmis \niter vrllCTC* 
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Jrith the Sc nwVsniinkled, and for this haw a proper 
vessel.” fiincmar of Bheims to a similar Mnnction adds 

to all who may afah to rorqr romo of *0 « homo & ftmr 


md vineyat^^ thdr cattle also Ss 

trisQ over their own meat and dnnk- In Grattan the 
— ‘*\re bless water sprinUed witli salt, tlmtall bdng therewitii 
kmi.ws^u.i.1.11 mnv lin nmctificd and Durified. which also we recom- 



tismal water at least, two centuries before the pubheahon 
forged deeretalg- Aftesr the usual consecrabon of the font on 
Easter eve, “ the whole people, whoever wiriied, took a bl^i^ in 
their vessels of the water itself, before the ddldrcn were bapbrad 
in it, to s^Ue about theit hettses and vlneyarda and fieWa 
fruits.” We learn from Chrysostom J2>c Chr.\ that in the 
East a s»!p Vl ^T custom prevailed even m his time, while the 
forfeaf Cintstiiutions (vuL 29) show that at a somewhat later pgiod 
(probably in the 6th century) it hod become usual also to bless 
tratcr and oil without anyrefcrenco to baptismiil uses. An indica- 
tion of later Oriental practice is gathered from Theodore Balsamon 
(c. 1200), according to whom, by immemorial enstom, holy water 
was in hta day consecrated in Greek churches at the bes^nix^ of 
every lunar mouth. use of holy water at the church door can 
be traced back to pre-Christian practice, both Jewish and pagan. 
The taver in front of the sdtar (Exod. xxx. 18-21) in uie old 
ritual of Israel had its analogue in the vessels with consecrated 
water(Tcpi(ljiarTdpia or Avoffop^ie) at bie entrance of the pcribolos 
of tlie Gi^ temple ; from these the entrants used to sprinkle 
themselves, or to he sprinkled by the priest^ to q^mbolize the 
imrify required of those who sought to enter the sanctuary of God. 
taierQ is evidence that, as eaily os TertnUtan (JDc OraL^ 11} at least, 
it was customary to place outside Cbristtan places of worship in 
the atrium (afifpiov) a fountain or ctatem of water (Kpitnj, 

^f€ao, ffifidnit, Ko\v/t09Tot^ kwvrdpior, nyinphieuin, canthants) in 
wnicn persons about to enter were expected to wash their hands 
and (pmapsl olso the tace. The vessel was not taken into the 
ehurau and placed near the entrance of the nave until after the 8th 
century. It is not evident at what date it became customary 
within the ChristiBn Church to mix salt witli tiie water employed 
for sacramental or quasi-sacTamental purposes ; this practice 
hop ever, must be traced to pre-Christian usage (see Jfffad L S14 ; 
Aristoph., TVv^., 656 ; and l^tze^ ScM, in 135 — rb 

o^uetr Kol BaXdffO'tov V5up KaOapriKi&rtpor ^5o-ai t£v yKvK€w), 



[i.e., eauonizala, Du Cange], uAii»a,ywenosa, Indnoea, nigra, 
inofieiota, mwta, cnieit, lamaiiaiianittn, indulgentue), in 
the ecclesiastical year the weekimmedietdy preceding thn<= 
of Easter. The earUest ollnsion to the enstom of matlaDg 
this week as a whole with special ohserrances is to be fbnnd 
in the Apostolical Constitutions {v. 18, 19), dating from tlio 
latter half of the 3d centuiy a.d. Abstinence from wine 
and flesh is there commanded for all the days, while for 
the Friday and Saturday on absolute fast is enjoined. 
Dionysius Alexandrians also, in his canonical epistle (260 
A.D.), refers to the six fasting days Ug rm- ii^otciw ^u^iat) 
in a manner which implies that the observance of had 
already become an established usage in his time. There is 
some donbt about the ^nuineness of an ordinance attri- 
buted to Constantine, in which abstinence from public 
Di^ne^ was enforced for the seven days immediatdy pre- 
cedum ^ter Sunday, and also for the seven wlucb followed 
It; the Coda: Theodonanus, however, is explicit in ordering 


• Sam st elto vitnlK adqieisus ronguine popnlum wnetificobat 
mimdabat, mnlto m^s aqna role odqieiM firiiifaque pKcibns 
romta popnlnm smetificat atqne innniiat ^ ^ 

BJlnaf, Append ad lib. JieffinMts de Etd. jDmci^., pp. goslg. ^ 


that dl actions at law should cense, and the doors of dl 
courts of law be closed during those fifteen days (1. u. tit 
viii.). Of the particular days of the “great week' the 
earUest to emerge into special prominence was nntumlly 
that which commemorated the supreme criris of too passion; 
next came the Sabbatum ITogiium (Holy Saturday or 
Easter Eve) with its vigil, which in the early church was 
associated with an expectation that too second advent would 
occur on an Easter Sunday. The Dominica Pttlmarum or 
in Pshnis (iopvj rSav ^ofeuv) was, as wc leant from Chryso- 
stom, known and observed under tlint name in his day ; for 
the fact of its observance in toe Western Church, however, 
probably our earliest anUiority is too Yenorable Bede. 
Mannd^ Thursday (»; peyikii wmwTV, ferin quinta paschm) 
is referred to both by Ohi^ostom and by AngustiDe as 
liaviiig been in their time marked by a general and solemn 
celebration of the sacrament of the supper ; the latter writer 
also (Ep. 118, Ad Januamm) alludes to a partial observ* 
ance of toe pedilavium or footwasbing which in later cen- 
turies became toe most conspicuous feature in too church 
services of toe day. For drtailsof theelahotate cemmoniol 
ol^rred in the Boman Catholic Church during this week, 
reference must be made to toe Miasal and Ermarp* In 
the Eastern Church the week is marked by similar practices, 
but with less dabomtion and differentiation of rite. See 
also Eas ter a nd Goon Friday. 

HOLYWELL (Welsh, TVq^R»oii, too town of the woU), 
a pariiamentaiy borou^ and market-town of Flintshire, 
North Wales, is beautifully situated on an eminence near 
the left bank of the estuary of too Dee, and about 3 miles 
from the station on toe Chester and Holyhead lim^ 17 
miles from Chester. The streets are irregular, but spacious 
and well-paved, while many of the buildings ore substantial 
and elegant, and give too town an air of prosperity and 
opdlence. The parish church, dedicated to St Winifred, 
and erected in 1769, but retaining some columns of a 
more ancient structure, is a plain edifice wito a strong 
embattled tower. Hear the railway station aro too re- 
mains of Baringwerk abbey, partly Saxon and partly 
Early Pointed. Of the old fort called Basingwerk castle 
scarcely any traces now remain. Until the commencement 
of the present centuiy the size of Holywell was incon- 
siderable, but since then its prosperity has been uninter- 
ruptedly incieasing, owing to the lead quarries and the 
lew, copper, and rinc mines of the vicinity. The town 
possesses lead smelting work^ a shot mannfactoiy, and 
copper, brass, and zinc works. The population of too 
parliamentary borough in 1871 was 7961. 

The vrell of St WinifraJ, frain which the town takos its nmno, 
long considered one of Gio wonders of Wales, is a spring of water 
which rushes up at tho rate of 21 tons a minute. Its temnemtura 
is higher than that of ordinatr ^ring water, and varies very liltlo 
^th tlio difTorent seasons. The stones at tlie bottom of tho well 
have a sightly reddish celtnuing dno to vegctablo substances, a 
fact wliidi doubtless suggested the legend according to whidi tho 
spmig g^li^ up on the snot where rested the heid o! tlio viirin 
Winifred, who had been decapitated by a lover offended at her 
coiutocy to her monastic vows. The well ta covered by a fine 
Gothic omldinc said to have been erected by Margaret, countess of 
Richmond,^ mower of Heniy VII., hut having some portions which 
are of earlier date. The exquisito chapel above has been restored. 
nndisuMd fqr]mblicseryice. Many Koumi Catholics still visit tho 
wen, and swimming-baths have been erected for general use. 

HOLZMINDEN, tho chief toivn of a cirdc in the dutoy 
of BrunsTrick, Germany, is situated on tho right hnnlr of 
toe Weser, at the foot of the Sollinger mountains, and on 
the railway from Ereiensen to Menbeken, 56 miles south- 
west of ^unsinck. It is tho seat of a curde administration, 
of a mrcle and (X)mmon courts and of a general superin- 
tendent. The educational establishments include a gym- 
nasium and an architectural school, the latter attended by 
upwards of 1000 scholars. The prosperity of tho town 
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depends cliiefly on agriculture and tlie manufacture of 
iron and steel>\varcs,- but weaving and the making of 
pottery are also carried on, and there are baryta millB 
and polishing-mills for sandstone. By means of tbe Weser 
it carries on a lively trade. Holzminden obtained town 
rights from Count Otto of Ebeisteiu in 1245. In 1410 it 
came into the possession of Brunswick. The population 
in 1875 was 6887. 

HOjUAGE (from homo, through the Low Latin Iwmina- 
ii&m, whidi occurs in a document of 1035) was one of 
the ceremonies used in the granting of a fief, and indicated 
the submission of a I'assal to his lo^. It could bo received 
only by the suzerain in person. With head uncovered the 
vassal humbly requested to be allowed to enter into the 
feudal relation ; he then laid aside his sword and spurs, 
ungirt his belt, and kneeling before his lord uttered words 
to this effect **I become your man from this day forth, 
of life and limb, and will hold faith to you for the lands 
I claim to hold of yon.” The oath of fealty, which could 
be received by prosy, followed the act of homage ; then 
came the ceremony of investiture, either directly on the 
ground or by the delivery of a turf, a handful of earth, a 
stone, or some other symbolical object. Homage \ras done 
not only by the vassal to whom feudal lands were first 
granted but by every one in turn by whom they were in- 
herited, since they were not granted absolutely but only on 
condition of military and other service. An infant might 
do homage, but he did not thus enter into full possession 
of his lands. The ceremony was of a preliminary nature, 
securing that the fief would not be alienated; but the 
vassal had to take the oath of fealty, and to be formally 
invested, when ho reached his majority. The obligations 
involved in the act of homage were more'geueral than those 
associated with the oath of fealty, but they provided a 
strong moral sanction for more specific engagements. They 
essentially resembled the obligations undertaken towards 
a Teutonic chief by the members of his “ comitatus ” or 
“ gofolge,” one of the institutions from which, feudalism 
directly sprang: Besides homaginm ligexm, there was a 
kind of homage which imposed no feudal duty ; this was 
homaginm per paragium, such os the dukes of Normandy 
rendered to the kings of France, and os the dukes of 
Normaudy received from the dukes of Britanny. The act 
of liege homage to a particular lord did not interfere with 
the vassal’s allegiance as a subject to his sovereign, or with 
his duly to any other suzerain of whom he might hold 
lands. 

HOMBERG, WiLHiabM (1652 -1715), an eminent natural 
philosopher, born at Batavia, January 8, 1652, was educated 
in Holland, studied law at Jena and Leipsic^ and became 
.an advocate at Magdeburg in 1674. that town ho 
interested himself in botany and astronomy, and made the 
acquaintance of Otto von Guericke, under whose influence, 
renouncing his profession, he finally devoted himself exclu- 
sive!/ to the natural sciences. Having travelled in Italy, 
France, and^ England, and profited by the instructions of 
the anatomist Graaf in Holland, he took the degree of 
doctor of medicine at Wittemberg; and, after msiting 
Germany, Hungary, Bohemia, and Sweden, ho in 1685 
settled in Rome, where he practised physic vdth great 
success. At Paris, whither ho repaired in 1691, ho was 
elected a member of the Academyof Smences, and became 
(l^TOfi) teacher of physics and (1705) private physician to 
the duke of Orleans. Ho died at Paris, September 24, 
1715. In 1702 Homberg discovered boracic acid, termed 
at first the ml sedaUvnm, Homhergi, the true nature of 
which was ascertained by Bergman in 1775. What is 
known os Homberg’s phosphorus ” is a mixture of calcium 
chloride and lime, which, after heating in a sealed tube 
and exposure to sunlight, phosphoresces in the dark. 


Numerous treatises by Homberg, chiefly ^ere 

published in the MeateU de PAcadSmie dee Sdences, 1692, 
&C. See CHianffepid, DieUonnaire, and OHESnsTAV, vol. v. 
p. 461. 

HOMBIJRG-vor-seb-HOhe, chief town of the circle of 
Obertaunus in the* Wiesbaden government district of the 
Pras.sian province of Hesso-Nassau, is prettily situated on a 
small stream at the foot of a spur of the Taunus mountains, 
about 11 miles north of Franlffort-oa-the-Main, with wliicli 
it is connected by rail. Hombutg consists of an old and a 
new town, the latter,foanded by the landgrave Frederick II., 
being regular and well-built. Besides the palatial edifices 
erected in connexion with tbe mineral water-cure, the most 
important buildings are the theatre, the synagogue, and the 
various churches, schools, and benevolent institutions. On a 
neighbouring hiU stands the castle of the former landgraves, 
built in 1680, and subsequently eularged and improved. 
The White Tower, 183 feet in height, is said to date from 
Boman timesi, and certainly existed under the lords ol 
Eppstein, who held the distiict in the 12th century. The 
castle is surrounded by extensive grounds^ laid out in tbe 
manner of an English park. The woollen and linen manu- 
factures of Homburg are unimportant^ the prosperity of 
the town being almost entirely due to the annual influx 
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of visitors, which in tbe season lasting from May to Octo- 
ber inclusive averages 9000 or 10,000. The five muieral 
springs which form the chief attraction to strangers are 
very saline, and contain a considerable proportion of car- 
bonate of lime. Their use is beneficial for diseases of the 
stomach and intestines, and externally for diseases of the 
ulrin and rheumatism. The population of the town in 
1875, including the garrison, was 3294. 

Hombnm first camo into ropnto ns a iratoring-plnco in 1S84, and 
owing to UR gambling-tttblcR, which wore set np^ soon after, it 
mpiur hocamo ono of the fnvouiito and most fashionable healtli- 
cesorts of the Continont. In 1840 flie town was occupied by 
Austrian troops for tho purpose of enforcing the imperial decree 
against gamhfing cstablislimcnts, hut immediately on their with- 
Imwal the bank was ogain (meued, and piny continued uneliMked 
HU 1872, when tho Prussian Government roniscd to renew tlie lease 
tor gambling purposes which tlion expired. As tlio capital of , the 
former landgravinto oi II csso-Homhnig tho town shared tive vicissi- 
tudos of tlnit state. _ , 

Sm Snlrndt’a Sbiiiiunt Mild Seine UmodniKaen, lllh eo., 1875. 


HOME, Henry. See Eames, Lord. 

HOME, John (1722-1808), a Scottish dramalac poet, 
was born on 20th September 1 722 at Leith, where his father, 
Alexander Home, filled the office of town-clerk. Ho 
educated at the grammar sidiool of his native town, and at 
the univotsiiy of Edinburgh, where he graduated as M.A. 
in 1742. Though in his youth ho was distinguished for 
vivacity, and showed a fondness for the profession of ann^ 
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be nmmately studied divinity* and was licensed by the 
presbytexy of lUiubnrgh in 1715, In the same year he 
joined as a volunteer against the Fretenderi and was taken 
prisoner at the battle of Falkirk. Along with many others 
he was carried to the castle of Doun^ from which, however, 
he soon effected lus escape. In July 1746 Home was |7re- 
seated to the parish of Athebtanefora in Haddingtonshire, 
vacant by the death of Hohext Blair, the author of 27<c 
Grave. There he de^'oted himself to dramatic literature 
<aad his first peodnetion, 2^e Tragedy of Agie^ was finished 
in 1749. He took it to London and sabmitted it to Garrick 
for representation at Dmiy Lane, but it was xqected as 
unsuitable for the stage. Being but little disappointed, he 
projected a new worl^ and having heard a 1^ sing the 
ballad of Gil Morice, he formed the idea of The TragSty of 
Douglas^ which after five years’ labour he completed, and 
took to London for Ganidr’s opinion. It also was rejected, 
but on his return to Edmbu^h his friends resolved that it 
should be brought out in that cify, where it met with over- 
whelming success, in spite of the opposition of the cleigy, 
who suspended one member of the presbytery for a month 
for having attended its representation. As the author of 
the tragedy might count on being dealt with yet more 
severely, Home resigned his charge in 1757, and shortly 
afterwai^ he was appointed lecturer in a l^sbyterian 
chapel in Silver Street, London. In 1758 lie became 
private secretary to Loid Bute, then secretary of state; 
and three years later bis patron’s influence procured him a 
pension of JESOO per annum. A Letter from a Blacknniih 
to rte Ministers and Elders of the Ch%^i ef Soolland^ in 
which the manner of pubUc worship in that church is con- 
sidered, published in 1759, has been attributed to his pen. 
In 1760 Home brought out another trs^dy. The Siege ^ 
Aquileia, wWch was put on the stage, Garrick taking the 
part of ^miliua In 1763 he was appointed to the mneenre 
office of conservator of Scots privileges at Campvere. In 
1769 Home’s tragedy of The Fatal Discovery had a run of 
nine ni^ts; Alonzo dso (1773) had fair success in the 
representation ; but his last tragedy, Alfred (1778), was so 
coolly received that he gave up writing for the stage. 
From 1767 he resided either at Edinburgh or at a villa 
wuicli he built at Kilduff near his former parish. It 

of the ReleUion 

^ li46, which appeared in IBOa Home died at Mer- 
chiston^uk, near Edinburgh, in 1808, in his e\gb^-axfli 
year. He was a man of great amiability of character, 
and nnmbend among bis friende most of the Scotridi 
hterati of the last centw. His writings, while they dis- 
play femdfeehng, and have less artificiality than the works 
« the poets of bis tune, axe now, with the exception of 
Roufflas, comparatively Uttle known. ^ 

on fte ri^t km* 0( a, aj. 
Which joins the Dnieper about 45 mOes further down S 
B a place of considerable im- • ““ down. It 


Biehtaa being induded: Most of 
th^ouses are of wood, but there are a good nnSw of 

hMpital^ and public achoob. Three of 
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district, partly with Warsaw and partly with Bigeu In 
1860, when thu population amounted to 13,659, thm were 
3637 Beskoloiks (separatists} and 6518 Jews. 

Hoxnel, which appears in the older documents as Gomie or Goxni 
and Gom, is mentioned for the first time in 1142, when it beloiiged 
to the Tihernigoff principality. The first inhabitants were Bodfl- 
luitdiiaas. In the 12tn centax3* we find L^^laff Bavi^trii 
taking refnge at Homel on lus ospnlsion from Eieff. Along witli 
Trixenugoff the town possed under the power of Lithuania ; out in 
the 16th centaiT Simeon, son of John or Mozhaisk, to whom it had 
been entrusted 1^ Eix^ Alexander, entered the aerrice of John 111. 
of Moscow, and it was not till 1637 that it was recovered for Sigis- 
mund Au^stns by Prince Badzivill and a ho^ of OAm Tataxs. 
The bailiwick was mnted to the Polish grandees ; and by the lost 
of these-^Prince Tabarovizliski— a strong oaken cabUe was erected. 
In 1648 the town suffered from the invorion of, Bogn^n Elimd- 
nit^, who nut to death 1500 Bonum Catholics and Jews. In 1665 
it pasm voluntarily to the side of the insurgent Cossacks, hut at 
the peace of Andrnsoff it remained with Pdand. It was not incor- 
porated with White Bnssia till the reign of Catherine 11., who 
assigned it to Field-Marshal Bumautzeff ^Sdunoiski. In 1884 it was 
irarchased by Prince Faskevit^, and in 1852 it was made the chief 
town of a district 

HOAIEB (*0/u^os) was by the general consent of anti- 
quity the first and greatest of .poets. Many of the works 
once attributed to him are lost j those which remain are 
the two great epics, the Iliad and the Odyssey, about thirty 
JBymns, a mock epic (the Battle of the Firoge and Mice), and 
some pieces of a few lines each (the so-called Epigrams). 

Ancient Accounts qf Homer.—Ot the date of Homer pro- 
imbly no record, real or pretended, ever eristed. Herodotus 
({{, 53) mamtains that Hesiod and Homer lived not more 
than 400 years before his own time, consequently not much 
before 850 b.c. From the coatrorexsial tone in which he 
expresses himself it is evident that oriieia had made Homer 
more weient; and accordingly the dates ^ven by later 
authorities, though very various, generally faBL within the 
10th and 11th centuries n.a It is needless to go into the 
question raised by these statements, none of which has 
any claim to the character of external evidence.^ 

The extant lives of Homer (edited in Westermann's 
rtfonem Seriptores Gi^csd minores) are eight iu number, 
including the piece called the Contest of Hesiod and Homer. 
The longest is written in the Ionic dialec^ and bears the 
name of Herodotus, but is certainly spurious. According 
to JoL Schmidt (in the Dissei'tationes philologim Halenset 
Ji PP* 97—219), it belongs to the time which was fruit- 
ful beyond all others iu literary foigeries, viz., the 2d cen- 
tuny of our era. The other lives are probably not more 
apcient. They contain a strange medley, mngiiig from the 
Bunplret ont^wthof popular famgr to the frigid inventions 
of the age vrhich would not confess itsdf ignorant of the 
name of Hecuba’s motlier. Thus the -stoiy that TTnu i ^, 
rro the son of the hides (the river on rrhidi Smyrna is 
ntoated; and the nymph Critheis is evidently a local 
legend. Another story of a primitive cast describes the 
manner of Homer's death in tbe island of los.' 
some young fishermen on the beach with their nets, ha 
asked them— * ’ 

“ Fishennen sprung of Arcadia, have irc aqght V' 

To which they answered in a riddle 

“ ^»t we caught we left TjeMna, 

ivimt we caught not wc h^r with ns.” 

Homer could not explain this, and then he remembered 
an oncle which had told him to beware of the young men’s 
He wrote an epitaph for himself, and died on the 
a comes from a lost work of 

^totle. On tte other hand, when we are told in the 

SS'fhr ® daughter of Melanopus, 

f ^ Cyme from Magnesia, that 

being found to be with child she was sent will thrf resh 
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colony that founded Smyrna that she there brought forth 
Homer on the banks of the Meles, urhence he was called 
Melesigenes, — ^in this form of the story it is easy to recog- 
nize the hand of the critic. There is an evident desire to 
get rid of the primitive supernatural dement, and also to 
reconcile the claims of two cities, Cyme and Smyrna, to 
the envied distinction of ^ving birth to Homer. There I 
are other incidents in the Herodotean life which seem de- ] 
vised merdy to fit certain of the minor characters in the 
Homeric poems. Fhemius, we are told, was a schoolmaster 
of Smyrna, who was kind to the yonng Melesigenes, and 
was accordingly immortalized as the singer in the Odyssey ; 
the original of Mentor was a man of Ithaca, who entertained 
Homer and tended him in illness; and so on. 

The chief value of these Lives,” and especially of 
the Herodotean life, lies in the carious short poems which 
they have preserved. These poems are the Epigrams which 
used to be printed at the end of Homer, bnt are banished 
by the somewhat inconvenient purism of modern editors. 
One of them {Epigr. iv.) is put in the month of a native 
of '*.^olian Smyrna,” whose poetical aid has been spumed 
by the people of Cyme, and who is accordingly departing 
to some other dty. Epigr. id. is a prayer to Poseidon for 
safe arrival at Erythrm ; Epigr. viL describes the rocky 
soil of that place. There is also an Epigram addressed to 
the people of Neontelchos {Epigr. i.), and another which 
brings in the pine woods of Mount Ida and the iron-mines 
of that district {Epigr. x.}. Besides these pieces, the 
^ interest of which is topographical, there is an interesting 
* little poem addressed to potters, beginning — 

** If you give me hire I will sing, 0 potters,” 
and another called Etpeauivi}, which, according to the 
author of the life, was snng by the children in Samos 
when- they went round begging at the festival of Apollo ; 
also certain verses addressed to sailors (viii, ix.), to 
a goat-herd (xi.), dsc. All these short poems have a 
common diaracter. They are rhymes ” snch as every 
country possesses in greater or less number, treasured 
by the people as a kind of proverbs. Some of them may 
be fragments of longer poems, but they are certainly not 
the work of any one poet. The circumstance that they are 
ascribed to Homer merely shows tliat his name had gained 
snch a hold on the imagination of the Ionian and Julian 
Greeks os to draw to itself all ancient and popular verse. 

Such being the true character of the Epigrams, it follows 
that, so far from being ** occasional verses,” suggested by 
moments in Homer’s life, they are really the origiDal docu- 
ments, to which the narrative was afterwards adjusted. 
Even the leading incident of the Herodotean life — the 
bir& of Homer at Smyrna — may have been originally 
derived from Epigr. iv. The epithet ‘t.^lian” indicates 
high antiquity ; for Smyrna (according to Herodotus) was 
lost by the .^olians about 688 B.a Similarly, the claim 
of Cyme was doubtless supported (not quite so Idgically) 
by the -mention of that place in Epigr. iv. and i. 

The same line of argument may be extended to the 
'Hymns, and even to some of the lost works of the '* Cyclic ” 
poets ; with the result of making it probable that most of 
the traditions about Homer rest ultimately on poems com- 
monly ascribed to him. Thus — 

1. The hymn to the Delian Apollo ends with an address 
of the poet to his audience. 'When any stranger comes and 
asks who is the sweetest singer, they are to answer with 
one voice, the “blind man that dwells in rocky Chios ; his 
songs deserve the prize for all time to come.” Thucydides, 
who quotes this passage to show the ancient diameter of 
the Delian festival, seems to have no doubt of the Homeric 
authorship of the hymn. Hence we may most natumlly 
account for the belief that Homer was a Chian. That it 
was a geneml belief is shown by a passage (interesting as 


the earliest express quotation from Homer) in whidi 
Simonides calls him simply the “ man of Chios” (fr. 86) : — 

*Zy si rb KdWurroy Xios temty dy^p, 

Olti yep ^iWuy yeye^, roiri 8e Kal'ivSpSy. 

It was also supported by the Chiim family or gens of 
HomeridsB, of whom more will be said hereafter. 

2. ^hie Margites — a humorous poem which kept its 
ground as the reputed work of Homer down to the time 
of Aristotle — began with the words, “There came to 
Colophon an old man, a divine singer, servant of the Muses 
and Apollo.”^ Hence doubtless the daim of Colophon to 
be the native city of Homer — a claim supported in the 
early times of Homeric learning by the Colophonian poet 
and grammarian Antimachus. 

3. The poem called the Cypria was said to have been 
given by Homer to Stasinus of Cyprus as a daughter’s 
dowry. The connexion with Cyprus appears farther in the 
predominance given in the poem to Axjhrodite. From the 
ailment preserved by Froclus it is evident that Aphrodite 
hdd the same place in the Cypria which Athene has in 
the Od^ssty. 

4r. The Zittle Iliad and the PltoceCis, according to the 
Herodotean Ufe^, were composed by Homer when he lived 
at Fhoctea with a certain Thestorides, who carried them 
off to Cliios and there gained fame by redting them as his 
own. The name Thestorides occurs in Epigr. v. 

These indications make it probable that the stories con- 
necting Homer with different cities and islands do not rest 
upon any better foundation than supposed allusions in 
poem^ none of which, to all appearance can moke good 
the claim to Homeric authorship. And this result is con- 
firmed by the want of positive authority in favour of any 
one version. The number of opinions is [proverbial, and 
most of them are supported by relatively ancient testimony. 

It is plain that the contention for Homer be^n at a 
time when his real history had been lost. And since the 
inevitable legend found no clue in the Iliad and Odyssey, it 
was driven to seek for one in poems of secondaiy value. 

A singular exception is formed by Miletui^ one of the 
greatest of Ionian cities, for which no legrad claims even 
a visit from Homer. Tet Arctinus of Miletus is said to 
have been a “ disciple of Homer,” and bis jEtMopis was a 
continuation of the Iliad. Another equally exceptional 
fact is that no poem of Arctinus is ever ascribed to Homer. 
Are we to suppose that the authorship of the poems of 
Arctinus never f dl into doubt ? If so, it is a confirmation, 
from the negative side, of the theoiy advanced above, viz,, 
that the stories of Homer’s connexion with different places 
are suggested for the most part by the poems which came 
to be assigned to him in popular belief. 

Eeduaion of tJu Poems.— The recitation of epic poetry 
was called in historical times “ rhapsody ” (pa^Sta). The 
word /Sa^Sos is post-Homeri(^ but occurs in Finder, who 
gives two different explanations of it— “ singer of stitched 
verse” (jmar&v brim doiSoO, and “singer with the wand” 
(ia^os). Of these the first is etymologically correct 
(except that it should rather be “ stitcher of verse ”); the 
second agrees with the fac^ for which there is early evi- 
dence that the reciter was accustomed to hold a wand in 
liis hand — ^perhaps, like the sceptre in the Homeric 
assembly, as a symbol of the right to a hearing.^ 

The first notice of rhapsody meets us at Sicyon, in the 
reign of Clisthenes (600-560 B.a), who, as Herodotus tdls 
us (v. 67), “put down the rhapsodists ad account of the 
poems of Homer, because they are dl about Argos and the 
Argives.” This description applies very wdl to the Htad, 
in which Argos and Argives oeewe on almost erery page. 
It may have suited the PAe&aid/aill better, but there is no 

1 Compare the bnincli of niyrtla/at an Atheninn feast (Aristopb., 
iV«&, 1864). / 
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need to understand it only of tliat poem, as Mr Grote does 
(Fart L c. 21). In any case the inddent sho^ that the 
poems of the Ionic Homer had gained in the 6th oentnij 
B,a, and in the Doric parts of the FeloponnesnSj the ascend- 
ency, the national importance, and the almost canonical 
character vrhich they erer afterwards retained.^ 

At Athens there was a law that the Homeric poems 
shotdd he recited on every occasion of the 

l^natheneea. This law 'is apped^ to as an especial glory 
of Athens by the orator Lycorgns (^Leacr.^ 102). Perhaps 
therefore the cnstom of public recitation was exceptional, 
and nnfortnnately we do not know when or by whom it 
was introdnced. The Platonic dialogne attri* 

bates it to Hippahihns, son of Fisistratns. This, however, 
is part of the historical myth, in the Platonic styl^ of which 
the dulogne mainly consists. The choice of a member of 
^he tyrant family as the ^e of an enlightened despot was 
videntlymade, not on grounds of evidence, butmerelyasa 
sign of reaction against popular sentiment Moreover, the 
author of the dialogne makes (perhaps wilfnlfy) all the 
hi^orical mistakes which Thocydides notices in a well- 
known passage (vL In one point, however, his 

testimony is valuable. Ha tells ns t&t the law required 
the rhapscdists to recite ^'tafdhg each oih&T np in order 
(ii ilroAi^idV as they stifi do." This recurs in a 

different xorm in the statement of Diogenes Laertius 2, 
57} that Solon made a law that the poems should be recited 
"with prompting" (so we most nnderatand h:roj3o\^v). 
The question as between Solon and Hipparchus cannot be 
settled ; but it is at least clear that a due order of lecita- 
tion was secured 1^ the presence of a person chaiged to 
give the xhapsodists their cue (isrofia^Xetv). It was neces- 
sary, of conrs^ to divide the poem to be recited into parts, 
and to compri each contending rhapsodist to take the part 
ass^ed to him. Otherwise they woi^ choose favov^te 


The practice of poets or rhipsodists (we cannot always 
tell which) contending for the prize at the great religions 
testi^ IS of considerable antiquity, thongh apparentlT 
posl^Hometia It is brought vividly Wore ns in the Hymn 
to Apollo (see the passage mentioned above), and in two 
Hymns to Aphrodite (r. and it). Tbelatter of these may 
evidently he taken to bdong to Salamis in Cyprosand the 
tetiral of the Cyprian Aphrodite, in the same way that 
the hymn to ApoUo bdongs to Delos and the Delian 
pth^g: The germ of such contests may, however, be 
^nd m the story of Thamyri^ the Thracian singer, who 
^ a sSf/.f ® conquer even the Mnses in song 

Mwh hu Wn made to this part of the snlpect of a 

fam^ordan(^)of Homeridm to the island of Chioa 
On the one Ima, it seem^ to foUowfrom the existencerf 
sn^ a fmily that Homer is amere " eponjmns^" or mrthx- 
Mceslor ; on Uie other hand, it became easy to im^ine 
tto Homeric poems handed down orally in a family wK 
hereditary occupation it was to recite them, possibly to add 
new cpiBt^cs from time to time, or to ^Mne tS 
TOys,8s their poetical gifts pennitted. 

fr®® certain that thw had 
Pcetiy. The word occnrs 

OnthisaschoS 
denoted ongbally the descendants 
sa^re poems in snccessiou, but after^rf, 
the^rhapsoduits vrh^d not daim descent from hST He 



adds that there was a famous rhapsodist, Qynmthus of 
Chios, who was ssdd to be the author of the Hymn to 
Apollo, and to have first recited Homer at Syracuse about 
the 69th Olympiad. Hothing here connects the Homeridse 
with Chioa Our knowledge of Chian Homeridm comes 
chiefiy from the lexicon of Harpocration, where we are told 
that Acnsflaus and Hellanicns smd that they were so called 
from the poet, but that Seleucus pronounced this to be an 
error. Strab^ also, says that the CSiians put forward the 
Homeiidse as an argument in support of their claim to 
Homer. These Homeridm, then, belonged to Chios, but 
there is no indication of their being rhapsodista On the 
contrary, Plato uses the word to indnde interpreters and 
admirers — ^in diort^ the whole "spiritnal kindred" — of 
Homer (Hep., 599 E; P7((rdr., 252 D; Ion, 530 D). And 
althongh we hear of "descendants of Creophylus" as to 
possession of the Homeric poems, there is no similar sto^ 
about descendants of Homer himsdf. Sndi is the evi* 
deuce on which so many inferences are based. 

The result of the notices now cbHected is to show 
that the early history of epic recitation consists of (1) 
passages to the Homeric hymns sho^ng that poets con- 
tended for the prize at the great festivals^ (2) the passing 
mention to Herodotus of xhapsodists at Sicyoi^ and (3) a 
law at Athens, of unknown date,^ regulating the recitation 
at the Ponathensea. Let ns now compare these data with 
the account given to the Homeric poems. The word 
"rhapsode" does not yet exist; wo hear only of the 
“singer" (doiS^), who does not cany a wand or laurel- 
branch, but the lyre (^dppiy^), with which he accompanies 
his “song.” In (beliiadeven the epic "singer" is not 
met with, but Achilles lumsclf sings the stories of heroes 
(lAAi di<S/)Svl in his tent, and Patrodus is waiting appar- 
ently to take up the song in his turn (//. it 191). Again 
we do not hear of poetical contests (except to the stoiy of 
Thamyra already mentioned) or of recitation of epic poetry 
at festivals. The Odyssey gives us pictures of two great 
Muse^ to Ithaca and in Phomcia ; and each lias its singer. 
The song is on a subject taken from the Trojan war, at 
wme ^nt chosen by the singer himself, or by bis hearers. 
Tims Phemius pleases the suitors by singing of the cala- 
mitous ret^ of the Greeks ; Demodoetts sings of a quarrel 
betireen Ulysses and Achilles, and then, on being asked 
to ^ange the theme, of the wooden horse and the capture 
of Troy. ^ 

It may be granted that the author of the Odvssev 
hardly Ure been just such a singer as he himseU 
d^nbes. The songs of Fhemius and Demodoens are too 
Mor^ and have too much the character of improvisations. 
Nor 18 It n^ry to suppose that epic poeto*, at the time 

to ^ Od^ey belong^ was confined 

to the one t^e reprinted. Yet in several respects the 
wnditi^ under which the singer finds himself to Chouse 

Alctoous are more in haimony 
inth the character of Homeric poctiy than those of the 

TtawMWoi.ot.poMnlito 
SL?i ^ among different and ne^rfly 

*«> effect, 
manner of recalation which was 
competition, and hy the ei^e 

^ “deed that the 

•“ ^ “Sency of seretnl 

T&T St TT^ P««iledelsewhete than 

faronr^tin.?.^ jjapsodwts were numetone, and popular 
to on. nr hrf *^*** p*«ece became more and more confined 
^ne or two great works, it must have become almoslt a 


couqnemrs. 


I'sertins we ***The Wogeae. 
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aecessi^. That it \ras the mode of recitation contemplated 
bj the author of the Hiad or Odyssey it is impossible to 
bdieve. 

The difference made by snbstituting the \nmd or branch 
of lanrd for the lyre of the Homeric singer is a slighter 
one^ though not without significance. The recitation of the 
Hesiodic poems was from the first unaccompanied by the 
lyre,^ i.e., they were confessedly said, not sunpi and it was 
natiunl that the example should be extended to Homer. 
For it is difficult to believe that the Homeric poems 
were ever “sung” in the strict sense of tlie word. We 
can only suppose that the lyre in the hands of the epic 
poet or reciter was in leahfy a piece of convention, a 
“survival” from the stage in which narrative poetry had 
a lyrical character. Probably the poets of the Homeric 
school — ^that which dealt Ynth war and adventure — were 
the genuine descendants of minstrels whose “lajn” or 
“ballads ” were the amusement of the feasts in an earlier 
heroic age ; whereas the Hesiodic compositions were non- 
lyrical from the first, and were only in verse because that 
was the universal form of literature. 

It seems, then, that if we imagine Homer as a mnger in 
a royal house of the Homeric age, but with more freedom 
regarding the limits of his subject, and a more tranquil 
audience than is allowed him in &e rapid movement of 
the Odyssey, we shall probably not be far from the truth. 

Time and Place of Corner. — The oldest direct references 
to the Iliad and Odyssey are in Herodotus, who quotes 
from both poems (ii. 33). The quotation from the Iliad 
• is of interest because it is made in order to show that 
Homer supported the story of the travels of Paris to Egypt 
and Sidon (whereas the Cyclic poem called the Cypria 
ignored them), and also because the part of the Hiad from 
which it comes is cited as the “Aristeia of Diomede.” 
This was therefore a recognized part of the poem.- 

The earliest mention of the name of Homer is found in 
a fragment of the philosopher Xenophanes (of the 6th cen- 
tury B.a, or possibly earlier), who complains of the false 
- notions implanted through the teadiing of Homer (ef 
apj^ Kaff^Ofoipoy hra fUfui0:qKaat ‘srdiTts). The passage 
shows, not merely that Homer was well known at Colophon 
in the time of Xenophanei^ but also that the great advance 
in moral and religious ideas which forced Plato to banish 
Homer from his republic had made itself fdt in the days 
of the early Ionic philosophers. 

Failing external testimony, the time and place of the 
Homeric poems can only be determined (if at all) by in- 
ternal evidence. This is of two main kinds : — (1) evidence 
of lustory, consisting in a comparison of the political and 
social condition, Ae geography, the institutions, the 
manners, arts, and ideas of Homer with those of other 
times; (2) evidence of language, consisting in a com- 
parison with later dialects; in respect of grammar and 
Yocabnlaiy. To these may be added, as occasionally of 
value, (3) evidence of the direct influence of Homer upon 
the subsequent course of literature and art. 

(1) The political condition of Greece in the earliest times 
known to history is separated from the Greece ofHomer by 
an interval whi^ can hardly be overestimated. The great 
national names are different : instead of Achieans, Argives, 


^ So Fansanios (uc. 30, 2}, who sappoits his opinion ftom Hesiod, 
Theog^ 30-32. ^d so Aristophanes (ATuh., 1355-64} distinguishes 
hetween sinpin^an ode from Simonides and saying (\4{ai) a piece of 
>£schTlns. In the second case the myrtle branch is taken inrtead of 
the lyre. 

- ibe difEcnlty which has been made becanse the title Aio/ii$Sovs 
Apurre/a is given in the MSS. to the fifth hook, whereas the qnotation 
in question comes from the sixth, is dne to an oversight. Putting 
aside the modem division into books, and looking to the namtive, we 
see that tlieAristeiaof Diomede extends from the beginning of Book v. 
to ver. 311 in Book vL See the Journal of PhUdogy, voL ii. p. 214. 


Ill 

Danki, wa find H el l ancs, Dorians, lonians, .dEolians— names 
either unknown to Homer, or mentioned in terms more * 
significant than silence. Myceme is no longer the centre 
of empire ; new empires, poUtie^ and civilizations have 
^wn up,— Sparta with its military discipline, Delphi witii 
its reli^ous suprema(y, Miletus with its commerce and 
numberless colonies .£olis and Ionia, Sicily and Magnn 
Grsecia. 

'While the political centre of Homeric Greece is Mycenae, 
the real centre is evidently Soeotia. Tlie Catalogue of the 
Ships begins with Boeotia ; the list of Boeotian towns is 
much the longest; and thqr safl, not from the bay of Aigos, 
but from the Boeotian harbour of Anlis. This position is 
not due to its chiefs, who are all of inferior rank. The 
importance of Boeotia for civilization is further shown by 
the ancient worship of the Muses on Mount Helicon, and 
the fact that the oldest poet whose birthplace is known 
was the Boeotian Hesiod. Hext to Boeotia and the neigh- 
bouring countries, Fhocis, Locris, Athens, it appears that 
the Fdoponnesus, Crete, and Thessaly are the most im- 
portant seats of Greek population. 

In the Peloponnesus the face of things was completely 
altered by the Dorian conquest, no trace of which is foimd 
in Homer. The only Dorians known in Homer are those 
that the Odyssey (xix. 177) places in Crete. It seems 
difficult to connect them with the Dorians of history. 

The eastern shores of the .^gean, which the earliest 
historical records represent to us as the seat of a brilliant 
civilization, giving way before the advance of the great 
military empires (Lydia and afterwards Persia), are almost 
a blank in Homet^s map. The line of settlements can be 
traced in the Catalogue from Crete to Bhodes, and embraces 
the neighbouring islands of Cos and Calymnos: The 
colonization of Bhodes by TIepolemns is related (77. ii 661 
f^), and seems to mark the furthest point reached in the 
Homeric age. Between Bhodes and the Troad the only 
name is Miletus, and that is still in the hands of “barbar- 
ous speaking” Carians. Even the Cydades — axos, Paros, 
Melos — are unknown to the Homeric world. The disposi- 
tion of the Greeks to look to the west for the centres of 
religions feeling appears in the mention of Dodona and the 
Dodomean Zeus, put in the mouth of the Thessalian 
Achilles. 

To the north we find the Thradans, ' known from the 
stories of Tham 3 Tis the singer (77. ii. 395), and Lycutgns, 
the enemy of the young god Dionysus (77. vi. 130). Here 
the Trojan empire begins. It does not appear, however, 
that the Trojans are thought of as people of a different 
language. As this is expr^y said of the Carians, and of 
the T^an allies who were “summoned from afar,” the 
contrary rather is implied regarding Troy itsdf. 

The mixed type of government described ly Homej? — 
consisting of a king guided by a connefl of elders, and 
bringing all important resolutions before the assembly of 
the fighting men — does not seem to have been universal in 
Indo-European communities, but to have grown up in many 
different parts of the world under the stress of similar con- 
ditions. The king is the commander in war, and the office 
probably owed its existence to military necessities. It is 
not surrounded with any special sacredness. There were 
ruling families, laying claim to divine descent^ from whom 
the king was naturally chosen, but his own fitness is the 
essence of his title. The aged Laertes is set aside ; the 
young Telemachus does not succeed as a matter of course. 
Hor are any very definite rights attached to the office. 
Each tribe in the army before Troy was commanded by its 
own king (or kin^) ; but Agamemnon was supreme, 
because he was “more a king” (fiaa'iXeurepm) than ^ any 
other. The assembly is summoned on all critical occasions, 
and its approval is the ultimate sanction. A king there* 
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fore HtsndsiB almost « mnAneedof ftVtlJdSS 

sSaiend onnress, Eren the dinson rf »liS!Ses*”i*H«meric®toes are those of the cat?^ 
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ha mmelr “custom.” .• claim to equal anHqnity srith the Homem poems~i 

Jadidel foBcttoas are in the hgnda of the *eMec^ who : Eons scniptnred ia flat relief over the gate of 
«£ 5 o "JSL“(SoS).ead“aphoMjnds- ; Oue erTof 
in-^ots *“ i6uuff7a9 dpvani). Oa such mstteis ss the com- ; tion whethertmtmg iras faown %n the to| of Hotwrj^ 
peasatiottfcSi rfh^^e,it is evident thet fliere were raised in aatiqm^, end hcs been ^eteted ^h especial 
no rales, bat merelj- a feeling, created br use and wont, | eagerness ever «nce the apprarance of YrolTs^o/e^aeHO. 
that the relatives of the slain man shonld be wining to , In this case we have to colder not merdy the indications 
acoepipavmeat The sense of anger which follows a viola- • of the poems, but also the extenial evidence wich we 
tion of mistom has the ogme of “ JTemesis xj^teous 1 possess raiding the nse of writing in Gree^ This latter 
^ f«p T«..w.T. ; kind of evidence is mncb more consi^ahle now than it 

As there is no law in Homer, so there is no motali^. \ was in IToIfs time. It wffl be found in a reiv con'renient 
That is to say, there ere no ^noel principles of actioOi J form in A^KxrdioSTs SUtdien zur Guchtchte defprticutfchea 
end no vTords^irhidL indicate test ects hare been clashed I Alplaheis (BerliOi 1 S 77 ). 

‘ - inoirn sfage of the Greek alphabet nwears 



hotr cudizneatacjr the idea vres. And trhen tre look to ^ (620 B.c). The oldest specimen of a distinctively Ionian 
practice ire find that cmd and even treachexons deeds are * dpbabet is the fmons inscription ^f mercenaries of 


spoken of without the least sense that they deserve censure. 
The heroes of Homer are hardly more moral agents than 
the gmnts and enchanters of a &ixy tale.^ 

Ins reli^oQS ideas of Homer diSer in some important 
points from ftoss of later Greece. The ApoDoof the Iliad 
has the character of a local deity~"tnler of Chxyse and 
goodly CSQa and Tenedos.” He may be compart tnth 
urn (Satisn end &t Ljmn god, but he is unlike the Apollo 
of Dorian times, the "ddiTerer” and giver of oracles. 

k _ _ ^ Wk.. . . _ w 1. . w 


Psammetichn^ in Upper Hg}*p^ ^ which the only donbt 
is whether the Psammetichns in question is the first or the 
second, and consequent^ whether the inscription is to be 
dated OL 40 or OL 47. Considering that the divergence 
of two alphahets (Uke the difietence of two dialectsl requires 
both time end faxnniar ns^ we may gather from tnese facts 
that writing was weU known in Greece early in the Tth 
century B.a® 

The rise of pm$e composition in the 6th centniy B.a 


di£erexic% however, lies in the absence of hero-worship from 
the Homeric order of things. Castor end Pclydences, for 
instance^ are simply brothers of Bden who died before the 
expedition to Ticy (J7. ffi. 243). 

The mliitaiT tactics of Homer belong to the age when 
chariot was the principd engine of wot&m Carahy 
is unknown, end the battles are mainly decided by the 
prowess of the diiefis. The nseof thetnzmpet zsalsolaten 
It has been supposed indeed that the art of riding was 
known in HbmePs oirn tiine, because ft occurs in compari* 


sons. 

mete 


literature^ — the earlier nse of letters being confined to short 
docnment^ sndi as lists of names, treaties law^ Ac. This 
coaidasion, hoirerer, is hr no means necessaiy. Jt may he 
that down to comparatirar late times poetry was not coju- 
monly read, bnt was redted from memory. Bat the ques- 
tion is — ^From what time are we to suppose that Hie preser- 
vation of long poems was generally secured hj the esisteace 
of written copies ? 2row, without conuting the Homeric 


* CtKiitymcry .Retiftc, tdL xxiu. pi 21S/1 

Rut t>iA nrlatAls' tTt I * ^®ct that the F!iflBB!ci&n Van (f) was retained m the Gttik 

dfeCilbss (//. 6,9) IS a a^uu. sad tt« vowl V added, Aow that when the alphabet was 

^ ezmoinon of mQ, saw os we may see in a modem * S&trodnced the sorntd tooted by t tw stall in fell risoor. Other- 
mrcus. And thonghhemeDtums the tmmpet (It* xviiL 219), wJye r worid ham ton used for the rotrel w, just as the FbcsnicSaa 

’ L : .g ' 4 ' " — — — ■ ■ ■ ■ .a ,■ coBsoecat Yod hecune the vowri t. But in the Ionic dialect the sonnd 

mMess u we read them in Homer, teach ns as we ! of /died out soon after Homers timt if indeed ft was still pnmonneed 

a (Coaiegton's ri>yi7- it p. 11). This . then- It terns ftobable thesrioie that the introdnetioa of the 

cabject is well treated by Hr n: his Sseiei VfitfOneu^ rii. ft 1 alphato Is isot later than the comporition of the Hoxseric poemsL 



HOMER 


poems — ^rrhich doubtless bad exceptional advantages in 
their fame and popnlarity — ‘ne 'find a body of literatnxo 
dating from the 8tb centniy B.a to which the Aeoiy of 
oral transmismon is wholly inapplicable. In the Trqjan 
cycle alone we know of the two epics of Arctinns, the lAiUt 
Iliad of Lesche^ the Cypria^ the Hostoi. The Theban cyde 
is represented by the Thdmd (which Cellinns, who was of. 
the 7th-centnty, ascribed to Homer) and ^e Epigoni. 
Other andent epics — ancient enon^ to have passed nnder 
the name of Homer — are the TaJdng of and the 

Phofxax. Again, there are the nnmerons works attributed 
to Hesiod and other poets of the didactic and the qnasi- 
historical schools, — Enmelns of Corinth, CSnmthon of 
Sparta, Agias of Tnezen, and many more. The preserva- 
tion of this vast mass is not explained ly any of the various 
considerations which have been brought to bear on the 
Homeric poems — national interest, famflies of rhapsodists, 
public recitation, kc. It can only be attributed to writing, 
which must therefore have been in use for two centuries 
or more before there was any considerable prose literature. 
Xor is this in itself improbable. On the contrary, when 
we see how gradual aud tentative progress is, and how 
great is the influence of an established literary form, we 
must feel it to be probable that the art of writing had been 
applied to the existing kinds of literature long before it led 
to the creation of a new type. 

The further question, whether the Iliad and Odyssey 
were originally written, is much more difficult. External 
evidence does not teach back so far, and the internal 
evidence is cntionsly indecisive. The orrly passage which 
can be interpreted as a reference to writing occurs in the 
story of Bellerophon, told by Glancits in the sixth book of 
the Hiad. - Froetns, king of Corinth, sent Bellerophon to 
his father-in-law the king of Lycra, and gave him baneful 
tokens, scratching on a folded tablet many spirit-destroying 
things and bade him show this to his father-in-law, that 
he might perish.” The king of Lycia asked duly (on the 
tenth day from the gnesf s coming) for a token (yree cnj/m 
iBeaOai), and then knew what Frcetus wished to be done.^ 
In this accoimt there is nothing to show exactly how the 
message of Froetns was expressed. The itse of writing for 
the purpose of the token between "guest-friends ” (iessem 
ho^talis) is certainly very aocient Mommsen (Pom. 
Porsch., L p. 338 ff.) aptly compares the use in treaties, 
which are the oldest species of public documents. Bnt we * 
rrtaj suppose that tokerrs of some kind — ^like the marks 
which the Greek chiefs make on the lots (i?. tii. 175fl ) — 
were in use before writing was known. In any system of 
s^rts there were doubtless mearts of recommending a friend, 
or ^ving warning of the presence of an enemy. There is 
no difficulty, therefore, in understanding the message of 
Fivetas without alphabetical writing. Bnt, on tbe other 
hand, there is no reason for so understanding it. 

H the lan^age of Homer is so ambiguous where the 
use of writing would naturally be mentioned, we cannot 
expect to find more decisive references elsewhere. Argu- 
ments have been founded upon the descriptions of the blind 
singers in the Odystey, with their songs inspired directly 
by the Mnse; npon the appeals of the poet to the Moses, 
especially in such a place as the opening of the Catalogue ; 
npon the Catalogue itself, which is a kind of historical 
document put into verse to help the memory; npon the 
shipowner in the Odyssey^ who has " a good memory for 
his cargo,” kc. It may be answered, however, in the first 
place, that much of this is traditional, handed down from 
the t^e when all poetry was unwritten, 'and in the second 

^ The woid e^na means the whole message or doenment. Hence 
eiiltara \vypi are not "hanefol marls’' or “chaTaefers,” bnt "a 
tohen wUch ” (instead of being one of friendly recommendation, as it 
pnrported to be) “ was a message of death.” 


ns 

place th&t the form of poetiy is determined the manner 
in which it is nsed, — ^tbe recitation or performance, if we 
may give a wide meaning to that term, — not by the manner 
in whidi it is composed or preserved. And the “ perfor- 
mance " of epic poetiy still depended npon the power of 
memory long after written copies were in eidsfence. In 
shor^ it is one thing to recognize that a literature is essen- 
tially oral in its form, characteristic of an age which was 
one of hearing rather than of reading, and qnite another 
to hold that &e same literature was preserved entirely by 
oral transmission. And finally, if writing was used in 
Homeric times, the absence of all mention of it may be 
connected wirii the peculiar silence — ^imposed doubtless ly 
the tradition of his art — ^whidi'the poet observes regarding 
himself and his circumstances. 

The result of these various considerations seems to be 
that the age which we may call the Homeric — ^the age 
which is broaght before ns in vivid outlines in the Iliad 
and lies beyond the earliest point to which history 

enables ns to penetrate* And so far as we can draw any 
condiision as to the author (or authors) of the two poems, 
it is that the whole debate between the cities of ASolis and 
Ionia was wide of the mark The author of the Iliads at 
least, was evidently a Enropean Grade who lived before 
the colonization of Asia Minor; and the claims of the 
Asiatic cities mean no more than that in the days of their 
prosperity these were the chief seats of the fame of Horner.^ 

This is perhaps the place to consider whether the poems are to be 
regarded as possessing in any degree the character of h^rical 
record. The question is one whidi in tlie absence of satisfactoty 
criteria will generally be decided by taste and predilection. A few 
suggestions, however, may be made. 

1. The eventsof the /f^take place in a real locdity, the general 
features of which ore kept steamly in view. There is no doubt 
about Sxgeom and fibceteum, or the rivers Scamander and Shnoi^ 
or the idands Imbros, Lemnos, and Tenedos. It is at least remark- 
able that a legend of the national interest of the **tale of Troy” 
should be so definitely localized, and that in a district which was 
never famous os a seat of Gredc population. 

2. The discoveries of Sebliemann prove that the Homeric Troy 
(which can hardly be other than Hissarlik, see Tnor) was an ancient 
seat of ^Fe-Hdleniczhoralatiou. This drcomstance perhaps adds 
sometiiing to the probability that the legend was foonded on fact. 

3. The story of the Iliad is sinjmlarlj free from the eseggerated 

and marvellons diaracter which bdon^ to most legends, amle 

of discord, the arrows of Fhiloetetes, the invulnerability of Achilles, 
and similar fancies, are the additions of later poets. This sobriety, 
however, belongs not to the whole Hiad^ but to the events and 
characters of the war. Such figures as Bellerophon, Niobe, tbe 
Amazons, which are thonght of as traditions from an earlier graera- 
tion, show the marveUons element at work. 

A Certain persons and events in the story have a distinctly 
mythical stamp. Hden is a figure of this kind. Iliere was another 
story according to which she was carried off by Thesens, and 
recovered by her brothers the Diosenri. There are even traces of 
a third version, in which the Messenian twins, Idas and Lyncens, 
appear. 

5. The analogy of the French epie» the Oliajison de JBoIand, 
favonrs the belief that there was some nnclens of fact The defeat 
of Boncevaux was reiAy sofiered by a part of Charlemagn^s anny. 
Bnt the Saracen army is jmrelr mythical, the true enemy having 
been the Gascons. Thns tbe dement of fact is fonnd in the plare 
where the battle was fought, and the name of the great emperor. If 
similarly we leave, as historical, the plain of Troy, and the name 
Agamemnon, we shall per^iaps' not be far wrong. 

(2) The dialect of Homer is properly to be called Old 
Ionic : that is to say, it is the dialect of which the New 
Ionic of Herodotus and the Attic are varieties, bnt it is in 
a much earlier stage of development. The proof of this 
proposition is to be obtained chiefly by comparing the 
grammatical formation and the syntax of Homer with those 
of Attic. The comparison of the vocabulary is in the nature 
of things less conclusive on the question of date. It vvould 
be impossible to give the evidence in full without writing a 
Homeric grammar, but a few specimens may be of interest. 

® On thi« point, <€e Mr Gladstone's Ifamerie Stfndironism, ch. iiL 
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The first aorist ^ Greek being/ 


constant tend^cy 
liiD new 
new "stronj 


; Tenaency w uihihimw w. — — — 

second aorists, we may be eoi^ weia fonned fl»y 
new -strong" tenses, such as caine or sang, cm be form^ an 
English. Tsov in Homer there are upwards of 80 sMond 
inrt reckoniiig aorists of » Verbs in /u,” web as jPj;* 


as 


point therefore the Homeric langniM is manrfesfly older, to Atbc 
mets, itistme, the number of “““«*** 

^e! But here asmn ire find that thqr hew witness t“ Ho^. 
Of the poetical aoi&ts in Attic the larger part are also Hos^fc 
Others Se not really Atlie at aU, but botTow^ from earlier ^Iw 
and Doric poetry. It is plain, in Aort, that the P®®^J 
vocabulary was separated from that of prose mainly by the forms 
which the influence of Homer had saved: from b^ fatten. 

2. 'While the whole class of “ strong” aorists diminished, ccr^ 

smaller groups in the class disappeared altogether. Thnswefindin 

Homer— , 

(a.) The second aorist middle without the “thematic” c or e 
iBKn^o, vas struck; perished ; JArro, leaped. 

(5.) The aorist formed by reduplication ; os taui , 

AcVaJS^ffBoif fossil Theseeonstituteadistinctfonnatios, genewly 
witha“canmtlTe” meaning; the solitary Attic s^cimen is 

8. Another *'ezception,”^wbich is leaDy a snrnTid from a former 
mle. b seen in the short ayllable of the plnnl of o78a (firjucrf in 

m a - — 1 _._ *m 

Homer 18-ftf r, 
the indicative 

/tc/iaKviOf IBoTo, &c.)w — - 

parts of a single tense is exactly one of the complexities from which 
ungna^ is ever striving to free itsdf ; and according in Attic it 
has all out ^sappeared. 

4. It bod long been known that the snlganctive in Homer often 

takes a short vowel [c.g., in the ploral, ~opep, -cre instead of 
•^Tf, and in the Hid. -o/icu, Ac,, instead of Ac.}. This was 
generally said to he done ^ “poetic licence," or metri gratia. In 
met, however, the Homeric sntganctive is almost qnite “re^lar,” 
though the nue whidi it obeys is a different one fnm the AtSc. It 
may M snmmednpl^ saying that the snljnnctive takes « or when 
the indicative has o or c, and not otherw^ Thus Homer has 
f-p€p, ws go, f»o-/inp, let us go. The later was at ffrst a 

solecism, an attempt to comngate a “ verb in ” like the “ rerhs 
in It will he evident that under this mle the perfect and first 
aorist snUonctire should always take a short rowd; and this 
accordii^fy is the case^ wi& very few exertions. 

5. The artide (4, in Homer is due^ used as an independent 

pronoun {he, she, {Q, a use wMdiin Atticappean cn^ui a fewoom- 
DinatioDs(sachas SuW. ... d 8/, Me one ... . theother). This differ- 
enceis parallel to the relation between the fife nndtheartide 
of the fiomance langnages. 

6. The prepositions offer several points of comparison. What 

the grammarians cdled the separation of the prepodtion 

from the verb with which it is compounded, is peenliaT to Homer. 
The trne account of the matter is that in Homer the place of the 
prepodtion is not ri^dly fixed, osit was afterwards. Again “ with” 
IS lu Homw wdir (\rith the dative), in Attic prose /icrd with the 
genitive. Here Attic poetry is intermediate ; the use of is 
retained as a deee of poetical tradition. 

7- In addition to the partide hr, Homer has another, ksp, hardly 
d^gni^hle in meaning. The Homeric uses of Sv and kcv ate 
AU w reape^ from the Attic, the genera] resnlt being 

mat vheHom^c lyntax ismme elastic. Thus and kcv are w s fd in 
Homer with theiutnte, andxriththe aubjunctive indmple sentences 
(oBk hrroti^aSffM, shall ntd avan tkee}. Aam in clanses intro- 
Z?Sr y « by si, if, the subjiuictiTe is found both 

wiaandwiUiontfoor«w ; wherminAttie (exrent inu few noctical 
instances) fly is always found (S» fly, iiy). ' * - -i- 

^tax is perfectly definite and p 

loosdy orwiftont coiresponaing oinerencea oi in««S__ m. 
9 eq^nally stnet with those of the laterj;-’ 

Oie same rnles. And thqr dilP^ - Jr* .'“ff 5®* 

i comtnnatiuis of the es.*^"'^^ cnioflyin tfiia, tbatfheless 
in the later. wuer period were disused altogether 


homer 

time for their development At the same time there is 
hardly one of these differences which cannot be accounted 
for by the natural growth of tbe language. It has been 
thought indeed that the Homeric dialect was a mned one, 
containing iEolic and even Doric fom^ but the proof of 
this is swnty and doubtful. There ate doubtless many 
Homeric forms which were unknown to the later Ionic and 
iLttic, and which are found in JEolic or other dialects. In 
general, however, these are older forms, which must bave 
existed in Ionic at one time, and may very well Lave be- 
longed to the Ionic of Homer’s time. So too the digamma 
is called '^.£olic” by grammarians, and is found on ^lic 
and Doric inscriptions. But the letter was one of the 
original alphabet, and was retained universally as a 
numeral. It can only have fallen into disuse by degrees, 
as the sound which it denoted ceased to be pronounced. 
The fact that there are so many traces of it in Homer is a 
strong proof of tlie antiquifyof tlie poems, but no proof of 
admixture with .£o]ic. 

There is one sense, however, in which an admixture of 
dialects may be recognized. It is dear that the vari^ oi 
forms in Homer is too great for any actual spoken dialect. 
To take a single instance : it is impossible that the genitives 
in -oeo and in -ou should both have been in cveiydaj nsc 
together. The form in -oio 'must have been poeti<^ or 
literaty, like our-efA of the third person singular, or like ye 
for you, vilioso for whoever, ond the like. The origin of sneih 
double forms is not far to seek. ^ The effect of dialect on 
style was always recognized in Greece, and the ^alect 
which had once been adopted by a particular kind of poctiy 
was ever afterwards adhered ta Tlie i^ic of Homer was 
doubtless formed originally from a spoken variety of Ionic, 
bnt became literary and conventional with tima It is 
Homer's own testimony that all the Greeks spoke one 
langnage (//. iv. 437), — that is to say, that they' understood 
one another, in spite of the inevitable local differences. 
In these circumstances experience shows that some one 
dialect gains a literary supremacy to which the whole 
nation yields. So Tuscan became the type of ItaBau, and 
Anglian of English. But as soon as the dialect is adcqitcd, 
it begins to divei^ from the colloquial form. Just as 
modeni poetiral Italian uses many older grammatical forms 
pecoliar to itself, so the language of poetiy, even in 
Homeric times, had formed a deposit (so to speak) of 
archaic grammar. There were doubtless poets before 


8. In the vocalmlaiy the ma. ^i. , 

wofrds appear from the metie difference is that many 

aftenrai^ lost, viz., that which iSf® contained a sojpd which thqr 
by the “ digmnnia ” f. ^ns tiie ^ some Greek alphabet 
and many others most have been 
f^pyop, Arar. This letter, however.^^V^ *1?® 
m most dialects, and them is no ntoof^ 
ever written witii it Homeriepoems were 

The points that have been meiitik«^;i -u- i. 
oft® be added, mate it dear 
Attic dudeets are separated by differ8iiSj^?K?? 
a™*™ a. 1 ,.^ „ j 


Homer, as 'vrell as brave men before Agamemnon^.nnd 
indeed the formation of a conventiond diAlfi^^Strdl^os tbe 
Homeric mnst have been of several generations. 

of i&olic) by the Bceotinn 
^et Hesiod, in a k|Eia of poetry which was not of the 
Homenc type, t^fts to confirm the condusion that • the 
uteraiy asron^gocy of Ionic was anterior to the Hiad and 
Odpssi^- 'It follows that the choice of Ionic as the language 

fir. ■ And yet the lonion^irft 

precise. Homer nsea no const^l!' I author (or authors). 

ndii^ Terences of | Ike argument for the antiquify of Homer founded upon 

the traces of Homeric influence in later poetiy cannot be 
profitably discussed without going into details whidi would 
be out of place here. When a phrase or idea is found in 
Homer, and again in a later author, we have to inquire 
whether it may not belong to tbe common stock from 
which the poet of the Hiad or Odyssey himself drew, and 
then whether it proves anything as to the antiquity of the 
poems in thdr present form. Hence it is seldom Uiat such 
considerations yield a satisfactory proof.^ The case is 


^ This is not tbe place to notice the argument which lias been 
founded npon the differences between Homer and later poets. It may 
be observed, however, that, while agreement between poets widely 
separated by time calb for notice and explanation, difference is only 
what we expect. 
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fiomewliat different with the arguments derived from the 
early epic poems called cyclic.” The fragments of these 
poems, indeed, are so scanty that we cannot compare them 
with Homer in respect of s^le or language^ but enough is 
known of their subjects to indicate that they presuppose 
an Hiad and Odyssey of something like their present form 
and extent The ^ihiopis of Arctinus (who was of the 
8th centoiy) took up the story of the Trojan war at the 
point where the Biad leaves it, and similarly the Telegmws 
of hlngammon (ff 568 B.a) is a mere continuation of the 
Odyssey. 

Study of Homer. — The Homerie Question . — ^The critical stadjr of 
Homer began in Greece almost ivith the beginning of prose writmg. 
The first name is that of Theagenes of SG^um, contenmoiaiy of 
Gamlyses (525 B.O.), who is said to have founded l£e **new 
grammar”* (the old^ ''grammar** being the art of reading and 
wzitingX and to have been the inventor of the allegorical inteipieta- 
tions by which it was sought to reconcile the Homeric mjrthology 
with the morality and i^cuktive ideas of the 6th century B.a 
The'same attitude in the " ancient quanrd of poetry and philosophy** 
was soon afterwards taken ly Anasngoras ; and after nim by his 
^u^ hletrodorus of Lampsacns, who explained away all the gods, 
and even ihe heroes as elemefit^ suhstoces and forces (.Agamem- 
non as the upper air, &c.)- 

The next writers on Homer of the "grammatical*’ type were 
Stesimbrotus of Tbasos (contemporary widi Cimon) and Antimachus 
of Colophon, himself an epic poet of mark. The T/iehaid of 
Antimachus, however, was not popular, and seems to have been a 

g eat storehouse of my thologicalleaming rather than a poem of the 
omeiic sohooL 

Odier names of the pre-Socratic and Somatic times are mentioned 
by Xenophon, Plato, and Aristotle. These were the "ancient 
Homerics” (of iipxdtoiOtiripucot)j\Ao busied ihemsrives much with 
the hidden meamuffl of Homer ; of whom Aristotle says, ^vith his 
profound insist, that they see the small likenesses and overlook 
thegreat ones {ifetopA, xm). 

The text of Homer must have attracted some attention when 
Anfmachus came to be known as the "correcter" {BtopBuris) of a 
distinct edition ((KBoens). Aristotle is said Mmsdf to have made a 
lecenrion for the use of Almcander the Great. His xemorhs on 
Homer (in the Poetics and elsewhere) show that ho hod made a 
careful study of tiie structure and leading ideas of the poems, but 
do not throw much light on the text. 

The zeal work of cnticism became possible only when great collec- 
tions of manuscripts began to be made by the princes of the genera- 
tion after Alexanaer, and when men of learning were employed to 
sift and arrange these treasures. In this way the great Alexandrian 
school of Homerie criticism began witli Zenodotus, the first chief of 
the Museum, and was continued by Aristophanes and Aristarchus, 
b Arisfandius ancient philology enuninated, as^ilosophy hod done 
in Socrate& All earlier learDing either paraed into his writings, or 
was lost ; dl subsequent research turned upon his critical and 
grammatical work. 

The means of forming a judgment of fke criticism of Aristarchus 
are scanty. ^ The literary form whidi preserved the works of the 
great hii^iians was unfortunately wanting, or was not suffidently 
valued, in the case of the grammarians. Abridgments and newer 
treatises soon drove oat me wrings of Aiisterchas and other 
fonnders of the science. Moreover, a recension could not be repro- 
duced without new errors soon creeping in. Thus we find that 
Didynms, writing in the time of ffleero, does not quote the reading 
of Arista^us as we dionld quote a Us^is reosj^us. Indeed, the 
object of his work seems to have been to determine what ^ose 
readings were. Enough, however, remains to show that Aristarchus 
had a dear notion of the chief problems of philology (except per- 
haps those concerning efymdogy}. He saw, for example, that it was 
not enouj^ to find a meaninglor the archaic words (me yXQooat^ as 
th^ were called), but that common words (snch as voposf fipos) 
had their Homeric uses, whidi were to be ^thered by due induc- 
tion* In the same spirit he looked upon me ideas and beliete of 
Homer as a consistent whole, whidi nu^t he detennined from the 
evidence of the poems. ‘ He noticed especially tiie difference between 
the stories known to Homer and those given by later poets, and 
made many comparisons between Homeric and later manners, art^ 
and institutions. Again, he was sensible of the paramount valne of 
manuscript anthority, and appears to have introduced no readings 
from mere conjecture. The frequent mention in the Sdiolia of 
"better” and "inferior” texts may indicate a classification made 
br him. His use of the "ohdos** to distinguish spurious verses, 
imeh made so large a part of his fame in antiquity, has rather told 
against him with modem sdidars.^ It is chiefiy interesting os a 
proof of the confusion in which the text must have been before the 


^ See the chapter in Cohet's 3fi8eeUanea Criiiea^ pp, 225-^239. 


Aleximdrion times ; for it is impossible to understand the readiness 
of Aristarahns to suspect the genuineness of verses nziless the stats 
of the copies had pointed to the existence of numerous interpolations. 
On this matter, however, wo axe left to mere conjecture. The quota- 
tions bom Homer in yre^Alexandnan outitors are so inaccurate as 
to throw littie or no nghl on the text which tliey used. It is at 
least dear that our manuscripts are much more trustworthy than 
the recollection of these andent writers.^ 

Our knowledge of Alexandrian critidsm is derived almost wholly 
fium a sin^e docnmenl^ tiiie temous Iliad of the HbnuT of St Mark 
in Venice {Codex VmehiSj or Ven. A)^ first publimed by the 
Frendi scholar Villoison in 1788 (Sdiolia aniiquissifna ad Honuri 
modem). This manuscript, written in the 10th century, contains 
(1) the best text of the lUad^ (2) the critical marks of iiristarAus, 
and (3) Scholia, consisting mainly of extracts finom four grammatical 
worlu, vis., Didymus (contemporaiy of Cficeto) on the recension of 
Aristiadias, Aimonicus (fl. 24 b.o.) on the critical marks of Aiis- 
tarchus, Herodian (fi, 16 A.D.) on the accentuation, and Hicanor 
(fl. 127 A.D.) on the panctuation, of the Hiad. 

These extracts present tliemselves in two distinct forms. One 
series of scholia is written in the usual way, on a margin reserved 
for the purpose. The other consists of brief sebdia, written in veiy 
small eharacters (but of the same period) on the narrow roaoe left 
vacant round the text Occasionally a i^oliam of this kmd gives 
the substance of one of Ihe longer extracts ; but as a role they 
are distinct It would seem, th^efore^ that after the manuscript 
was finidied the "marginal scholia” were discovered to be ex- 
tremdy defective, and a new series of extracts ^vas added in a form 
which interfered as little as possible with the appearance of the 
book.* 

The mention of the Venetian Scholia leads ns at once to the 
Homeric controversy ; for the immortal Prolegomena of T7olf ^ 
appeared a few years after Villoison s publication, and was founded 
in great measure upon tiie fresh and abundant materials which it 
fumisheA Not that the "Wolfian theory** of tixe Homeric poems 
is directiy snpported by anything in the Scholia ; the immediate 
object of the Prolegomena was not to put forward that theo^, but 
to duddate the new and remarkable conditions imder whiw the 
text of Homer had to be settled, viz., the discovery of an aj^raius 
critieus of the fid century B.a The questions regpdmg the 
ori^nol structure and early history of the poems were raised (forced 
upon him, it may bo said) by the critical problem ; but they were 
really oxidated facts and ideas of a wholly different order. 

century, in which the spirit of dawcal correctness had 
the most absdute dominion, did not come to an end before a 
powerful reaction set in, whiem affected not only literature but also 
speculation and ]^itics. In this movement the leading ideas were 
concentrated in the word Nature. The natural condition of sodety, 
natural law, natural rdigion, the morality of fedi^, the poetry A 
natur^ gai^d a singnlar hold, first on the En^^ish philosophers 
item Hume onwards, and then (through Sousseau dnefly) on the 
general drift of thought and action in Enrope. In literature the 
effect of these id^ was to set up a folso oppodtioii between nature 
and art. Aspolitical writers imagined a patriarchal innocence prior 
to codes of law', so men of letters sought in popular unwritten pqetiy 
the fredmess and simplid^ which were wanting in the prevailing 
^des. The blind minstrel was the counteroart of the noble sava^. 

supposed discovery of the poems of Ossian fell in with this 
train of sentiment, mid created an enthusiasm for the stn^ of emly 
popular poetry. Homer was soon dra^vn into the drde of inquiry. 
S^ckweU (Prdbssor of Gre^ at Aberdeen) had insisted, in a book 
puUidied in 1735, on the "naturalness** of Homer; and Wood 
(Essay onihe (Original London, 1769) wasthefirst 

who maintained tiiat Homer composed without the hdp of writing, 


* For example, iBschincs says that the words 3* is orparhv 
ijXOc occur repeatedly in the Hiad, whereas they never occur there. 
Had ^chines lived two centuries eorlier, how decisfre this would 
have seemed against the antiquity of "our Homerl ** As it is, it 
only proves bus weakness of all snch arguments. On the Homeric 

- quotations in Aristotle, see Cope's edition of Aristotle's Phetonc, voL 
iii. p. 48. 

* The existence of two gronps of the Venetian Scholia was flirt 
^noticed by Professor La Eodie, and they were first distinguished in 
the edition of W. Pindorf (Oxford, 1875). There is also a group of 
Scholia, chiefly exegetical, a collection of which was publiriied by 
Villoison from a second Venetian MS. in his edition of 1788, and has 
been again edited by W. Dindozf (Oxford, 1877). The most im- 
poiiant collection of tiiis group is contained in the Codess Toundeioinuz 
of the British Museum, whirii is still unedited, though a MS. pro- 
bably copied from it, the Codex Yictorianus at Munich, was used by 
Bekker fhr his edition of the Scholia (Berlin, 18fi5). Ihe vast com- 
mentary of Eustathius (of the 12th century) marks a third stage in 
the progress of ancient Homeric learning. 

^ Prolegofmena ad Homenm, sive deoyenimHomeneorumyriM 
genuina forma variisgtie mutaUonihas et prdbaMH rattone emendandt, 
scripsit Frid. Aug. Wolfius. Volunieii L 
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end snporied lus theids hy andeat antlioiifj, and also by tha 
poalld of OsdaiL Both these boohs trere tnnslated into Gennan^ 
and their idttui passed into the popnlar philosophy of the da^v 
Evexythia^ in short vas ripe for the reception of a book that 
bronmt t^tho’, vitii masterly ease and Ti^nr, the old and the 
near Homenc leamis^, and drear izom it the historical proof that 
Homer vas no tix^e]^t,'sRitiagaeeording to art and role, hnta 
name stood for a g^en age of the tme spontaneous poetry 

of g^ns and nature. 

The of the Prolegomena trhidi deals vith the original form 

of the Homexxe poems occupies ppu al-cLc (in the first edition). 
Wolf shone hovr the qaestion of the date of nritiag meets ns on tibe 
threshold of the textual eriticum of Homer, and accordih^y enters 
into a fall discnssion, first of the extemsl eridene^ then of the 
indications fnxnuhed hy the poems. Haring satisfied himself that 
rriiting tras nnhnomi to Homer, he is led to consider the real mode 
of txansmistion, and finds this in the'Shapsodists, of whcmi the 
Homerids nere an hezedita^ school And then comes the cosdn^ 
sion to which all this has been tending; **tfae die is cast”-— the 
Hiad and Gcfysscy cannot hare been composed in the form in which 
we know tbem withoat the aid of writmg: Thqr nmst therefore 
hare been, as Bentley had sai^ **a eeqnel of soz^and rhapsodies** 

loose songs not couected toother in the form of an epic poem tw 
ahont 600 years after*” This condnsion ha then supports by tbe 
character aittibnied to the poema (whm want of unity 

showed that the stmetoxe of the nUtd and Mgssey must be the 
work fd a lato tune), by one or twoindmaihnis of imperfect oon~ 
nexion,_and hy the doubts of ancient critics as to the genuineness 
of attain parts. These, howerer, am matters of ooitiectiir& “ Tr?g* 
tmia loqnitfir.’* The rozee of antiqnily is nnanimoos In dedai^ 
ing that Pisistmtas first committod the poezns of Hozner to 
toting, and redneed them to the order in which we now read 
them.” 

The appeal of Wolf to the **roice of all antzonitr is hr no 
m^ home oat ^ the difierent statements on the anhject Ac- 


iranacas ipnpu ot riato;, tbe poetrrof Homer 
flM^pimBesiBbyLjetagag, vhoobtainedit 
from ae descendants of Cre^.rlns (iWa, fr, 2>. PJntareh in hia 
M/e of IsKurfus (e. 4) repeats this stoiy, with the addition that 

fi^ento were m the possession of a few persons 

j^timnirp s). tte Ftatonic dialc^gne ShnarAws (wh^ 

» probably earlier thim the Ai^driaa'timlwi) 
PMstratn^ first hroqght the poems 
to Amn^ rad c^ged the rhapsodists at the Bmathezuea to foUoo' 
the order of ftet«, ‘'asthg^Tldo/' instead oi 

e“l»e»t authority for attiibnang any^k of 

doctior eisdem tempcSbiB ffl^ ant cnjos 


were inteqwlated by Fisistetu n^^»®*** 
eormpt, biit it is nnfortunatehr 

ins to bioWs tih.lf? ”®” *»“« of Solon, ac^- 

as could be use^ to w P$™“» «»<* 

of Diogenes is qnite irteconcilaUe^A Seace the aceonut 
t^ei '* nreconcilaWe with the notices on which -VTolf 

^ nade to 

assumption that eaoh ^ttually sto with tim 


wxt or Homer, or for the for the 

IttTefimtto c^nsitewhlth^^^i.^***'** Bot we 

rte parallel assertion in befovtog 


Platonic J?if) 3 parGhtu follows this erroneous vezsion, rad may fhece- 
fore be xegmded as representing (at best) mere local tradition. 1Ve 
suy reasonably go further, and see in this part of the dialogne a 
piece of histotlcal xomrace^ designed to put the '* tyrant” family 
m a faronrable Ifght, as patrons of literatoreand leainipg: 

Again, the accoimt of uie JEnrgparvhicsis contradicted ly Diogenes 
Laertius, who says that Solon provided for the dae recitation of the 
Homeric poezns. only gora anthoritiesas to this pototare the 
orators Lycnrgos and Isocrates, who mention the law pmsciibing 
the recitation, but do not 8^ when or by whom it was enacMT 
The inference seems a fair one, thatthe author of the law wasmlly 
unknown. 

With rteiird to the statements whiidi attribnte some work in am- 
nezzon ynth Homer to Pisistratns, it was noticed hy Wolf that CieexoL 
Phnsanms, and the others who mention the matter do so rzenWy fii 
the same wonis, and themfore appear to have drawn from a common 
soa^ Tlzis soarce was in all jmbability an epigram qnoted ib two 
of the ^ort lives of Homer, and there said to have been insciili^ 
on tbe ^tue of Fisistratosat Athens. In it Pisistratns is made to 
ray of himself tiiat he ** collected Homer, who was formerly snng 
an fragments (tj riy^O/tiipor Iftpotoa emopdiy/p rh vptp dtidOMiPop), 
for-the golden poet was a citisen of ours, since we Athenians 
fonnoed Smyrna. ' The other statements loj^t these war^ xeith 
minor additions, duefly intended to explain how tlie poems 
h^ been ^need to this iragmentao- condition, and howl^si^ratns 
rat ^oric tor^orethem. Thus all the anthoiito for the work of 
xTOstrrtus ^uces itself to the testimoi^ of a mnglo anonymous 
jnraptfon ^ntdoin, n. 40). Sow, ^at is tbe valne of that 
totiTO^-? It IS impossible of course to believe that a statue of 
nsistratus wra rat up at Athens in the time of the free republic. 
Tberaigraxa is almost oertainly a mere liteiazr exezdse. Ana what 
Jf “^1 Only that Homer was nefUd in fragments by 
the rhapsodis^ and that these partial recitations were made into a 
contmraus ^ole^ Pisistiatns ; which does not necessarily mean 
thw that Pwtiutns did what other antlioiities nsenbe to 
Solon and Hipparefans, yu,, r^gnlatcd the redtaHon, 

j ^ sees in Fisistnitiu the nntlior of the 

^ absolatc sOence of 
orator*, and the Alexandrian cram- 
tlfonglt that their silence is^i- 
2®“*“', ^e»?dqtus and Thucydides seem to tell ns oil that they 

^y®“*E“*and Isocrates make b 
recitation of Homer at the Fionathcnica. hut know 
? **®? collected and arrant^ at Athens, 

a ^ whch wodd have r^nnded still mote to the honour of the 
«ty._ FusOy, the Scholu pf the Fen. A contain no leferencc or 
^•y «f,P»“tratns. As these Scholia an do^ S 
wntinffl of Anstarchos, it seems impossible to 

to J^S7 cirenm^nce that 

S*olw rtelortana, and in F.n«tp rt, fa s 
giTOaddi&nid weight to this argument. m^iswuiius, 

considerations seems to be that nothinif rests 
fhe*^S«n”v ***** Homer was ncited by W at 

^llS- 2^5^ ®i **‘"4 ’’*? "** *hc stoiy is probaW the 


the ii^rtancc Jh ”“*“"** ***** 

notions’^"CaS&te. if ™»v “ ***® « 

leodotes in praise of H^ntus and n?*k**''***i. ^ suspected that 

Ssf ‘“W" 

■were the chief" '!??”* ^«“odohisand Aristatthns 
fiRuras inTnew mrtf^Lf Wronu^ had bccom 

tfritera fium 2®; fw'jT"® **'?* *«*»“• «»* of the 

according towhidi Pirisfito.* *** gi'^cs a better Teision, 

critns, Zopyrnsof lleraclca, OipheSlof^Jmton *Bn^' ™i.’ ®“®***®‘ 
w coccu^ whoso name 

Bitscli?^ i««t l»*»ong them 

better i^denSi tton tWW ^®** *>“ 

Tbe effect of the 
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a few protests were made at the time, the true Homeric controTerqr 
did not tOl after the death Wolf (1824). His speculations 
were thoron^y in harmony with the ideas and sentiment of the 
time, and & historical aii^raents, especially his long array of 
testimonies to the workof Pislstratus, were haraly challenged. 

The first considerable antagonist of the Wolfian school was G. W. 
Hitzsch, whose writings cover the space 1828-1862, and deal with 
every side of tiie controver^. In tiie earlier part of his Melctemata 
(1880) he took up the question of written or ummtten literature, 
on which Wolfs whole argument turned, and showed that the art 
of writing must he anterior to Fisistratus. In the later ittrt of 
the same series of discussions (1837)/ and in his cliief wo^ {Die 
Sagenpoesie dcr OTieehcii^ 1852), he investi^ted the structure of | 
the Homeric poem^ and their relation to tire other epics of the 
Trojan c^e. These epics hod meanwhile been made the sulpect 
of a work which for exhaustive learning and delicacy of artime 
perception has few rivals in the history of phiblogy, the J^ic 
Xfyelc of F. G. Welcker. The confusion which prei^us schomrs 
had made between the ancient post-Homerio poets (ArctintLs 
Lesches, kc.) and the learned m^hological writm (such as the 
*‘8criptor pydiens*' of Horace) was first cleared np hj Welcker. 
Wolf had a^ed that if the cyclic writers had known the and 
Odyssey which we posses^ they would have imitated the uni^* of 
structure which drstin^idies these two poems. The result of 
Welokei's labours was to show that the Homeric poems had in- 
fluenced both the form and'the substance of epic poetry. 

* In this way there arose a conservative schom who amnitted more 
or less freely the ahsorption of pre-existing lays in the formation of 
the Iliad and Odyssey^ and also the existence of considerable inter- 
polations, but assigned the main work of formation to prehistoric 
times, arid to the genius of a great poet. Whether the two epics 
were by tire same author remained an open question ; the tendency 
of thk group of scholars was decidedly towards separation. Se- 
garding the use of writing too th^ were not unanimous. E. 0. 
Miiller, for instance, maintained the 'I'iew of Wolf on tliis point, 
while he strenuously combated the inference which Wolf drew 
from it 

The Frolegomaia bore on the title page the words ** Yolnmen I.” ; 
but no second volume ever appeared, nor was any attempt made by 
Wolf himself to cany his fh^ry further. The first important steps 
in that direction wore taken by Gottfried Hermann, chiefly in two 
dissertations, De interjplaHcnibits Homeri (Leips., 1832), and De 
iUratxs Eomcri (Leips. , 1840], called forth the writings of Hitzsch. 
As the word “inte^olation** implies, Hermann did not maintain 
the h]ipothesis of a congeries of indepcfident “lays.” Feeling the 
difficulty of supporing that all the ancient minstrds sang of tlie 
“ wra& of Achilles” or the “ return of Ulysses” Reaving out even 
the captme of Troy itself), he was led to assume that two xioems ofno 
great compass deaiiDg with these two themes became so famous at 
an early period as to throw oQier parts of the Trojan into the back- 
^und, and wore then enlaced by successive generations of rhapso- 
dists. Some 'ysarts of the Iliads moreover, seemed to him to be 
older than the poem on the wrath of Achilles ; and thus in addition 
to the “Homem” and “post-Homeric” matter he distinguished a 
“m-Homeric” element. 

The conjectures of Hermann, in which the Wolfian theory found 
a modified and tentative application, were presently thrown into 
the shade 1^ the more trenmiant method of I^chmann, who (in two 
papers read to the Berlin Academy in 1887 and 1841) songhi to 
show that the Miad was made of rixteen independent “lays,” 
with various enlargements and mferpolations, all finally reduced 
to order by Fisistratus. The first book, for instence, consists of a 
lay on the an^r of Achilles (1-347), and two continuations, 
the return of Chryseis (4S0-4D2) and the scenes in Olympus 
(348-429, 493-611). The second hook forms a second lay, out 
several ^ssages, among them the speech of Ulys^ (27^82), 
are interpolated. In the third hook the scenes in which Helen and 
Friamtake part (induding the nmkingof the tmce}ar8 pronounced 
to be interpolations ; and so on. Begudingthe evidence on which 
these sweeping results are founded, opinions will vaiy. The degree 
of smoothneffi or consistency which is to be expected on the hypo- 
thesis of a single author^ will he determined taste rather tium 
argument. The dissection of the first hook, for instance, tnniB 
partly on a dironological inaccuracy whidi might wdl escape the 
poet os wdl 05 his heaieiu In examining such points we are apt 
to forget that the contradictions by which a story is shown to he 
untrue ere quite different fjrom those by which a confessedly untrue 
story would be shown to be the work of different authors. 

Structure of the Iliad . — ^The subject of the Iliad^ as the 
first line proclaims, is the “anger of Adiilles.” The 
manner in whidi this subject is worked out will appear 
from the "following summary, in which we distinguish (1) 
the plot, the .story of ihe quarrel, (2) the main course 
of the war, which forms a sort of underplot, and (3) subor- 
dinate episodes. 


I. Quarrel of AchiUes with Agamemnon and the Gredr army 
—Agamemnon, having been compelled to give up his 
prize Ghrysei^ takes Biiseis ftom AdiHles— Thereupon 
Achilles appeals to his mother Thetis, who obtains horn 
Zeus a promise that he will give victory to the Trojans 
. until the Greeks pay due honour to her son — ^Meamnule 
Achilles takes no part in tiie war. 

II. Agamemnon is persuaded by a dream sent from 
Zeus to take the field with all his finces. 

His attempt to test the temper of the army 
nearly leads to their return. 

^ Catalogue of the army. 

Trojan muster — ^Trojan catalogue. 

Meeting of the armies — ^Paris challenges Menelaus— 
Truce made. 

“Teichoscopy,” Helen pointing outtoFriam 
the Greek leadens. 

The duel— Fans is saved by Aphrodite. 

Truce broken by Fandarus. 

AdTanTO of the armies — ^Battle. ~ 

Aristeia of Diomede — his combat with j^hrodite 
— Meeting with Glaucns— Visit of Hector to 
the city, and offering of a p^lus to Athene. 
Visit of Hector to Fans — to Andromache. 
Betum of Hector and Paris to the field. 

Duel of ^ax and Hector. 

Truce for buiim of dead. 

The Greeks build a trail round their camp. 

Battle— The Trojans encamp on the field. 

IX. Agame^on sends an embassy by night, offering Achilles 
restitution and full amends — Achilles refuses. 

Doloneia— Nig^t expedition of Odysseus and 
^ Diomede. 

Aristeia of Agamemnon— he is wounded— Wound- 
iug of Diomede and Odysseus. 

Achilles sends Antilochus to inquire about Machaon. 

Stoiming of the wall— the Tnnans reach the ships. 
Zeus ceases to watch the field— Poseidon secretly 
comes to the aid of the Greeks. 

XIV. Sleep of Zens, by the contrivance of Here. 

XV. Zeus awakened — ^Bestores the advantage to the Tro- 
jons — ^Ajax alone defends the ships. 

XVI. Achilles is persuaded to allow Fatrodus to take the field. 

Fatroclus diii-es bade the Trqjans— lolls Saipedon — 
is himself killed by Hector. 

XVII. Battleforthe body of Fatrodus— Aristeia of Mendaus. 

XVIII. Hews of the death of Fatrodus is brought to Adiilles— 
Thetis cornea with the Hereids— promises to obtain new 
armour for him from Hrahsestus. 

The shidd dT Achilles described. 

XIX. Becondliation of Achilles — ^His grief and desire to avenge 
Fatrodus. 

The Mds come down to the plain— Combat of 
Achilla with ^neas and Hector, who escape. 

The Scomander is dioked with sla^— rises against 
Achilles^ who is saved by Hepheestus. 

Hector alone stands agamst Achilles— his fii^t 
round the walls — ^he is win. 

Burial of Fatrodus— Funeral games. 

Priam ransoms the body of Hector— his huriaL 


III. 


rv. 

V. 

VI. 

(1-811) 

(312-529) 

VIL 


VIII. 


XL 


XII. 

XIII. 


XX. 

XXI. 

XXII. 

XXIII. 

XXIV. 


Such is the “ action ” (vpaivs) which in Aristotle’s opinion 
showed the superiority of Homer to all later epic poets. 
But the proof his scheme was the work of a great poet 
does not depend merely upon the artistic unity which 
excited the wonder of Axistotla A number of separate 
“lays” might conceivably be arranged and connected by 
a man of poetical taste in a manner that would satisfy aU 
requirements. In such a case, however, the connecting 
passages would be slight and weak. Now, in the Iliad 
these passages are the finest and most characteristic. The 
element of connexion and unity is the story of the “ wrath 
of Achilles”; and we have only to look at the books which 
give the story of the wrath to see how essential they are. 
Even if the ninth book is rejected (as Grote proposed), 
there remain the speeches of the first, sixteenth, and nin^ 
teenth books. These speeches form the cardinal points in 
the action of the Iliad — the framework into whi^ every- 
thing else is set ; and they have also the best title to the 
name of Horner.^ 

The further question, however, remains, — ^What shorter 
narrative piece fulfilling the conditions of an independent 
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HOMER 


poem bas Lachmann succeeded in disengagiiig from iJie 
ezistiiig 7 It must be admitted that when tried by 
this test his 'Mays” generally fail. The '^quarrel of the 
chiefs,” the muster of the armyt” the '*daei of Paris and 
Mendans,” &c., are excellent beginnings, but have no satis- 
fying condnsion. And the reason is not far to seek. The 


xyiDg couiuusion. jxuu bus ftmBOAi to iiuir lur m/cwa. 

Iliad is not a Ubtoiy, nor is it a series of incidents in the 
history, the siege. It turns entirely upon a single 
incident^ occupying a few days only. The several epuo^s 
of the poem are not so many distinct stories each with an 
interest of its own. They are only i^rts of a single main 
event Consequently the lype of epic poem which would 
be produced by an sggr^tion of shorter lays is not tlie 
tyiie which we have in the Hiad. Bather the Iliad is 
itself a single lay which has grown with Uie growth of 
poetical art to the dimensions of an epia 

Sat the original nucleus and parts of the incidents may 
be the work cd a single great poet, and yet other episodes 
may be of different authorship^ wrought into the stmcture 
of the poem in later limes. Various theories have been 
based on this snppositioiu Grote in particnlar hdd that 
original poem, which he called the AchilleS)^ did not 
indude books ii.'-rii., ix., x., xxiiL, xxiv. Such a view 
may be defended somewhat as follows. 

Of the books whidi relate the events during the absence 
of Acbflles from the Greek ranks {ii.-xv.), the last five are 
directly rdated to the main action, ^ey describe the 
successive steps by which the Greeks are driven back, first 
from the plain to the rampart, then to their ships. More- 
over three of the chief heroes Agamemnon, Diomed^ and 
Ulysses ate wounded, and this drcumstanc^ as Itftdtmft mi 
himself admitted, is steadily kept in mind tiiroughoati It 
IS oth^|te with the earlier bodes (especially iL-viL). The 
part of the poem-»-ihe panic rush to 
the ship^ the duels of Paris and Mendaia^ and of Hector 
and Ajax, the Aristeia of Diomede — stand in no relation 
to fee mainspring of the poem, the promise made by Zens 
to mtiB. It IS tniB that in the thirteenth aud fourteenth 

books fte pnipose of 25eii8 is thwarted for a time by oflier 

^ds; but m books iL-viL it is not so much thwarted os 
ignorei the events follow without sofficieot 

OTnneaon. The truce of the tbiid book is broken by 
mdani^ and Agamemnon passes along the Greek ranks 
with words of encouragement, but without a hint of the 

of «nd8 

^ ^ ® ttppetittOBt in nii 

Ihonghte down to yer. 311, but from this point in the meet- 

'^gs of He^r mth ^en and Andromacdie, and again in 
fte seventh book when Sector challenges (he Greek rhMf, 
his prow^ IS forgotten. Once more, some of tb. 



(m bo* It.), tl» aidinj rf ft, 

bS* b* )Ji^ 



Further, the want of smoothness and unity which is 
visible in this partof the 77ta<f may be due to o&er causes 
than difference of date or authoidip. A national poet 
such as the author of the Iliad cannot always dioose or 
arrange his matter at his own will He is bound by the 
traditions of his art, and by the feelings and expectations 
of his hearers. The poet who brought the exploits of 
Diomede into tho Iliad doubtless had his reasons fordoing 
so, which were equally strong whether he was the poet of 
the Acbilleis or a later Homerid or rhapsodist And if 
some of the incidents (those of the third book in particular) 
seem to bdong to the beginning of tlie war, it must be 
considered that poetically, and to the hearers of the Iliadf 
the war opens in the third book, and the incidents are of 
tlie kind tiiat is required in such a place. The truce mokes 
n pause which heightens the interest of the impending 
battle ; the duel and the scene on the walls are effective 
in bringing some of the leading diorocterB on the stage, 
and in mwng tu acquainted with the prerious histoiy. 
The sfcoiy of Paris and Helen cspedally, and the general 
position of affairs in Troy, is put before us in a singularly 
vivid manner. The book in short forms so good a prologue 
to the action of the war that we can hatdly bo wrong in 
attributing it to the genius which devised the rost of the 
Iliad, 

_ The case o^inst tlie temainiug books is of a different 
kind. The ninth and tenth seem like two independent 
pictures of the night before the great battle of xi«— xviL 
Zither is enough to fill the space in Homeris canvas \ and 
the suspicion arises (as when two Platonic dialogues bear 
the same name) that if either had been genuini^ the other 
would not Lave come into existence. If one of the two is 
to bo rejected it must bo the tenth, which is certainly the 
less Homcria It relates a picturesque adventure, conceived 
m a vein more approaching that of comedy than any other 
part of the Hiad, Moreover, the language in several places 
exhibits traces of post-Homeric date. The ninth book, on 
the otter hand, was rejected by Grote, chiefly on the 
grounds that the embassy to Achilles ought to have put nu 
end to the quarrel, and that it is ignored in Inter pomaces* 
MpeciaUyin the speeches of Achilles (xi.609; xi*l.72,M 
His argument, however, rests on an assumption which wo 
are apt to bnng with ns to the rending of the Iliad, but 

language! vix, that there was 
rome definite atonement demanded by Achilles, or dno to 
him according to tte custom and sentiment of the time. 
But in the Iltad the whole stress is laid on the anger of 

•>y defeat and 

^remo pmlof the Greeks.* He is inflnenced by bis ovn 
^ nothing .dse. Accordingly, in the ninth 
protected by the rampart (see 
”J«®^eifte end fair words alike; in the sis- 
^ath he IS mwed by the teats and entreaties of Phtroclas 
and the sight of the Greek ships on fire; in the nineteenth 

♦ A ^ccUng the offers of the embassy or in 

St ^ conductfatho 

ftfsflnL If w®*"® ^ ^niaMrable cbanctcr, bat 


min a different wav 
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' h Hi'HiHl, mUnr (Dr Iti lwu»/iicr) Imfflvnn udiiui iiIioiik rmmm 
0,1’ lif llii) fmuHf/tt in iinnli r^, nmiHiinif 
Uio (liKil liftt,v/«<n(i Af'liiiO'rt n)i(l Mliunn I'jv >10*0, 'f'O'* Uii'Uhiii, h 
rml/iiiily vwy Jiiiii;li niih of kiu'iiiii/' wllh Dm volmiimiih imDoii of 
Mini, imili of Dm ]mi<iii, nwl oitimMly v/IDi Dio nmomiil, wlmii 
AolilWm iHnrim Dt Dm ImhI, oilier lo itmnh Donloniinl imuuo Dm 
iMU of IiIh frioiol, Vim llll■llr|lolldlon (If II fu oim) hi firoluihly (lim 
(o Iftiiiij il> <ioiil<iih<( Mki |irit)i)Mi«y fJini, t,ii« 

ihifi'oiiilaiiiH of /niimm ni’O l-o I'lilo imr imliiDiiK lo IJio 

oulniniit'ii of till /I'limiol ilyiiiiiil.y hi Dio 'I'roinh Ifo, inn, Dm hiifmiil 
of Aimliim hi Mi*) llyinii l/i A)iliroillhf hi iivhlmiDy hionl t ninl 
/Himim liofioifii'ii morn jiroiiihmni, hi Dm hitnr niilitn, nniiiinhilly Dm 
(lyiifttt mill Dm 'lAlmi nifian of Arolhiiin, 

Hlriirlwo of ///,; fhlamy,- I ii Uiw (hlumen^ im in Dm IHml, 
Mtn iivnnUf roliiDiif full wllJilii n hlwrl, Hjnm of Ifmo, Thfi 
(linifiiilty of nfhifilhi(r, iJu) hiiif/, wnii(hu'hi(/,n of Iflytim Im u 
l/jfiH of iJihi hyim l« yM ovor by him /hivhio- -/Irwl, nml, wlUi 
hi Dm (iiliimru—iif miihliiff Um Iniro Dill iJiii nimry of lihi 
own mlvonlmriifh fn I, bln v/uy iho iifilhn hi niinln Im hn/ihi 
nhnofih hinimDhiUily Imfoi'o him imhiinl rohiirn of UlyfiniWi 
IJfi ho'hlm hhim wlmn Im mmlmn Ihhimn fl, movtm on ihroo 
rllnUnni, Hcniinnt v/o follow (•bn rui'liiiiinn of lllymiw, of 
'I'ohimiwlnm on bln voyiif/n In him DoloimnimHiin, nml of 
l’ntifib)|nt wil/b Oui nii Umi, 'I'lm iirh wlhh whinli himim 
hliroiiihiarn wovnn himh mr wnn rnnounM by Wolf lilimmlf, 
who luhnlhDiiJ him (UfllniiUy of ujiinyJny bln hlmory Ui llm 
fifJiolinhllhi mnnnni oh nunipn/f'in*' of him iiimni. Of Out 
ooni)iuinhholy fow ulbunpln wlihsh Imvo hmtn nimlo Ui illn 
Himh him Odymy, Uin nimh inmlni'nfiit imkI nM/rnnMvn In l,bnl> 
of Vrotmnor /i, KImboll'ol' Ibirlbi,* 

Amiortlhiy hi Ifhiilioff, Dm (hlyiiwum wo linYo Ih In Dm inMilh of 
ii<blblb,nn minlo hi mi oiluhml iiimmiiii, Vlmrit wim llmh of nil n 
"l(4nin of fhlyoin-m/* ivliilhiK olilolly I,Iih tKlvdnMim wll,b l,lin 
Oytslofm, (iMlyjiv,, mm Dm hhn'imlmiH t Dmii n iionlhmiiltiiii, Dm 
ni'ftim of v/hhili Inyhi IDiimn, iiiiiliomhi/iDmliiillf of ImUh vltl. jrrlif, 
'I'lmjifmoi no fon/mil wtm milm ffnA oh Hoiim Diim h/ihwimii Oh ifO mnl 
Oh nil liyDiofihiDitiiofluioloi ir,~ rlh fohim, llm Ifhmiii, Ititylln, 
mill Dm nilvinihiiiin of Vnlnmimhm, fmDy, w fow fiimmiKi'H v/oro hi- 
Immlninil fn Mm Mnm of I'inlhlniMm, 
rim firoofDml Dm ni'oimii hi Wiimn urn hy ii Inhir limnl Umn Dm 
mmhiiih " lloliirii " In finiml olilolly hi n /'OiihinlliiUoii /Ihnniwtl hy 
Khnlinlf hi hh niHli illHiiiiiliiDiin (|>|>, Itifijy,, otl, DiHH iUiiimihiii'n 
lllyriii'M In roiinmiil/iil im nml v/»iii by tnfl, iio ibnl, IVmilniH*, 
for Infihini'o, oimiioh ii'i'tif{iil»i him f mimnDiiioii ho In nmlly hi Dm 

t Ilium of Imrolo vlKoiir, nml bin iiiiiifnihiu im it hi'iifimly ohf mini In 
Im work of ADmiidn wmnh Vim Unit of llmm rojironinihiDomi In 
ovhhmDy miliirnh noiinhlorhiu Dm tw-iity ovoiilfiil yomii Diiih Imvo 
iwnnmi ( bni- Ibn ivmml, Kiniliolf bnbin, in Mm illynnnH of i}iilm(o*ft 
hl/iml nml Dm hhmimlmi ooinh lloooimliiih'n Dint D(oiii/i'il (/iynnxn 
Moii/fi hi Dm iimiDiimilhiii" (Dm nhioiiyi v/roiiuhl hy Allmiio'n 
Y/innl bftinf; itilisvlim lorHnotmlhiDin hwovUiY/H), nml Imiii'ii Dint I, bn 
inmDiimiiioii in Dm v/ork ofn ililfmnt miDior, 
limiiionH on IJjfn In, Dioro lo ri'nlly voiy ohniAor /{loiiml tor 
Kirniiofl’n Mmnin, Vim hi Dm nwtoml linlf of Dm (Mymu 

vliloli fh'OiiilIni Dm niniitiiriiiiro of Dlyom ilo not filvn (mt v/olh 
mnrh'il M|»r< AnnlnMnnn r,f blni, MfunHlincn Allmnn illnifiilm him 
tm n Ai'iiiofilt Imi/ifur, nomoDmi'n nhn lirnlown mi him nnin'ointionl 
Inmnty nnA ylf/oui, It nnmt Im mimith'il Dint wo nio not Inhl 
I'toi'itfy how (oiiff. In oimh imi Dm olfiH of tlioHn ohinifn'ii Innlml, 
Ifiit imltlmr iinw/i'in lo hh mitioiil nmionnnmo. or hi Dm iimmiiinimn 
whiiih Im hi imnitim'i) lo f/imnt in Dm i‘io1hir hookn, In llm iiiihmn 
of Ah'imniH, for limhim'o, it In imthioil Dint Im In vIkoioiih hiit 
" mnrrml hy nmny Illn" (nmniUiintid/ifitinrnividdfnin, (M, vllh 1ft'/) f 
nml thin of/rorn with Dm nnoni'n of ivoi^jilDon In Dm liithir tmit of 
Dio imm, 

Vim or/fiinionln hy wliloh Kiroliolf in'nkn lo iirovn Dmt Dm nloihn 
of Imbn /, '/II, mo nimili Inlor tliini ibwnn ol imok ht, nni mil mom 
oiinvhmlnjf. Ilo (mhiln out noum mni'mhlnm'i'ii Imtwoon tlmnn tliiro 
hooknnmf DmAruonmiDit hhlon, mmmy, Dmm llm rimnmnlmmo Dint 
nfoinilnhi Ailnoh m'lsiiinhi Imtli, In Dm Aiff/nniiitio nhiiy thin 
foiininhi In plimmi hi Dm Nni/;bln,<iMu,„'l of Hytthiim, mnl mmwoin lo 
mi notini] hmiihitn knoy/n hi lihhiihnl thm% Klinliolf mniioH Dmt 
Dm Arhmhi of Dm Ar/fminiitht oloiy mimt Ini'/ii honn inkim horn Dm 
nml Aihmh, nn/l Dm Ailnohi of Dm fulynnoy iiunlii iioui Dint „f (li« 
Aimnniilh nlory. Ami nn dynhiiin wnn fiotth'l from klllolnn, Im 
hinnn tlmt ImDi notn ofnloihn miinl Im ooninmnDyoly hh'. It in 
mom iirohnhh', niiroly, Dmt Dm imiim Ailimln imonriml hnlrnomh 
mdly (on monti/ro/ii/ifilili'nl nmimnmo foiiml lo ofoni'ihi moio Dimi 

t Idf ibm)mU(m dtf ioliihwf, ItmHn, /, lull Aim iinnmii of 

Ihh Smk h lAwni hy In K, V.mmtmr, h/o lihi/mU //,y Odunmf, 
J/Iji'.b', mth ' ’ 


oim (linn, I, Or It imiy jio I lint I Im A i ln,'|H of f bo /n///«wi/ 
Mmiminnln lbnm,lnninln oliiyrhiiin, wlmimo It wnn nm,i,|,’‘<l' iiilo 
Dm Inlor yoihlomi of Dm Aif{mwiilhi nloiy, Vim linilmriiiniimmit 
Dint llm Niiiilid nimunlxoil n non ofdnlyiitio hy lllynmai hut no non 
of Ohi'o, iioiiintifimiilly tlmt isiioo wnn iiiilimiwn lo lb'< mint of lb,, 
A/iiii/fd, ronlndii Dm llint iihmo) iiimii n mmjri'iinnl nllmnllmi ol u 
linniiiif!ii hi I'mliillihin, nml nimnovor linn nil Dm wnnl'mm ol mi 
myriiitmnl, rroin nlbinf'*,, In lolillllnn In llm iiimmioiiiiy nijxlni! limn 
oiir Vory nllulit lfimiyb><l|(,i ol l Im iiiiDior wlnnu! nlhniro h hi <|ii<'ni Imii 
Khinlly, will'll Klrolmlflimh linmui In bimloo, nil, nf limb' Imvlnn 
hiion omhinlly lohl hy Dm mmt hliiimilf bml,iH,| of ImlnK |,iil. In Dm 
imnitli ol bin Imiv, wn fool flint Imii'i'iiiimhii ol llihi kliiil nin ,i|,|> in 
iiionfi In wlmnnyorn llotlllmiH nloiy hi lliiown Into Dm (mm of nn 
niilohUmtiliyi 

Iminbb'H I'omlimfnil with Dm iiillimiimnt wlihili olmiimhiilm 
tinm Ilf liholiolfmii nlwiiynlnnliiniDyn, nml bln liooh ,i„ii|Hltin vniy 
iminy Jliint oliiioivnlhmnf bill, It In bnjmnnibln lo mlmlt bln iiiiilii 
mnmlnnbnm, Anil j,>i)'bniin wn mnyhilor Dint mi ntnilliir nlhmiiit 
nun ho imon Hinmnnnfiii, )l, ilmm not Imlrml tollow tlmt Dm (Myinfii 
In rinn from Inli'iimlnliiinn, Vim I hiinln of Imnl' nl, mny In, bilnrbin 
Iniimr nmlnhihmo), or It nmy mmlnln nihllllomi, wliloh mmhi mmlly 
Im hinnrhifi In n (b'nn/l|illnn of Dm kiml, Ami Dm hint Inioli In |,in> 
bnbly by n illlfoiont limiil, nn Dm iiiioloiit nihh'ii Imlhivml, lint llm 
iiiilly or Dm ihluim'ii nn ii wliohi In /i|,|»«i'('«l.ly Imywni Dm inimh ol 
Dm orhilliiK yo<nimnii of ,<rllb'lnni, 

(/fioi'honton, WImii v/n ni'u niiUnlinil I, bull unitb iif {.lin 
ftriftilf lliimrh fifimim In nil, bur v/linlly or iiinhily tlin work 
of u nhif/Jfi iiimtf u iiinmtloii ntiiinhin wlilnli linn Inmn innthir 
of tnniU'imrny In fiiininiil,nn v/nll nn ninilni’ii Miiimi Am l,bny 
thn work of tho niniin inmtl Two ninilniit ifrnniiiinrliiiiii, 
Honn ninl llolliinliiiiii, worn kiiov/ii nn tlin nninM'nbnn (nl 
yoiiifComy) I /mil ArlnDii'iiliiin n}i|inni'n hi him wilthni n 
I, mill, Inn MKninnli libnb' bnmny, in nindniii liiinnn luiiimof 
libn //mill, mil iiniinm biivn Inmn nli l>bn nbln nf llm "(Ibni’i 
/nnbnn." 

If, nn linn Innin iinilnhilnoil In thn iiiwnulhiK ininon, tlio 
ojftnrnni nylihtiiim rii/{nr(IUiK llnnior In of no ynhni/ thn firm 
hloiii now Imforo nn nmy bn nUitnfl In iJiln form i f llvmi twn 
jinninn nf v/bbib inilibln/' In known nxnnjti, Mini, l,bny nm of 
llm niunit nitlionl of imoLry, whnt in l,bn |nnbiibll}|/y tlmt thny 
nro hy I, bn niimo niitliorl Wn mny llml n hilr /nnnibil by 
1nmyfnlnf(lwofilfiynilmwniitlm!(iiril from Minv/nilinnr l.bn 
/{rnni trni/Jn v/i'ltnith It In nylilont tlmt thn hiinlnn of \iroiif 
wmM mnl, v/ll<b iibnnn v/ln/ bnbi Minin l,n bn by Min nitiiin 
biuni, 

Thn nrmniinnl-n mind fn thin illniniimlon hiivn Imnn of vnry 
vni’binn nn llbm, 'I'bn niinlniil, ( lbni'l/,niil,«n nbnni vnd Miiil/ Miu 
nmnnnnfioi' of /niin In lilii In thn /Hud, bid, llnrmon In thn 
(hlpmy\ tlmt thn y/lfn ol llniihmntiin Inonoof tlio f llmrlhin 
In Min ///m/,hiitAjihioilfDthi thn Od//mjyi tlmt Mmbmvmn 
in Min ///od ilo not nnt llnlii tlmt (Imhi him n bnndmd 
I'lMnn n«finrdbi/< l-o Min ///nd, mid only iibinty imnnidlim Mi 
thn (Idi/Mf//) Dint nf mill! noiOi in iinnil hi thn Umd of jinimt. 
In Min f/dpmi/ of Minn, m> Mndm ii nnlinlnin biivn nddnd 
to Mm lint, nniimtlnily hy mnkliiK nnrnfnl nnnijmi'innnn of thn 
ty/o /mn/finin rminuit or vniinhiilnry nml /n’mnnmMnnl fonim, 
llnthhiK in morn dlllinnll, tlmn Ui imnlKii Mm ihiif/nn of 
wofffht to bn ufvnn l,« nimh fimU Tim illfl'nrmm of inih’ 
Jimt holv/iinn Mm two {iimiim In no mmit thnt It Inmln hi thn 
nmni, ntrikfny, difl'nmniinn nf dnMill, nnimninlly In l,lm vonn 
bnlmy, kor lnnl,nn«n. Min v/nid //»»{/my, whliih In lloiimr 
mnnnn '^Illf/Jit In bnM,In" (not 'ffmir"), mminn thfrty iiUm 
tlnmn In thn H/nd, inni only uwm In Um OdpMefi \ bnl, tlmn 
Mmm urn no Imttlnn In Mm (h/pmp, A|(iiiii, Mm vnil, 
lt^iyviiiii,**Ui bmnlf/'nwinm fml-y nlftht thimn In Mm ///»d, nn/l 
/mnn in thn Odiimry,- thn rnimon ImUiff Mini/ It In wninlimMy 
mind nf h/’itiiklii(( thn nnnonr of nn oimmv, Um /{«!,» of n 
(ilty, Min bnnMIn rnnkn, A/r, < limn morn, Um wonl nrAm, 
“/l/irk/mnn," /miinin fninlmnn Mnmn In Mm tlhd,mmn ln Mm 
/idmrii, lint In /m/y/nin nf thn f/nnlmn fthmufi It m nwd 
of ^'/l/wkimnn'^ pnmhif(/mr Um nlyjit of n f/ilinn w/i//lot'>^ 
On Mm oUmrnhln, If worihi /umh n« Aniffim/tny, "« hiitli, 
yAmik 'Ol himln for llm/mndn," AA/m "n phmn to //mnt n/m 
I, nib/' fill',, /i/n fmnnifnr to Mm fA/W''//, wn buvn mdy In 
mnmndmf tlmt Um mmim In thn Hhd In hni/lly nvnr bdd 




tritliin any walls 
wiU show that mere 
j^HTove and tibat 
ject and c^racter c ‘ 
onc6 find onisolves 
broadest 1 
and cbarfl 

the poet nngs (as Ulysses says ^ 

he had been present himself, or had to an i The pecuUar rapidity of Homer is due in great measure 

mterf^ence The Odussev on tihe ! early literature thot the evolntion of the thought — that is, 

SS” M HotSL> called Lm. Moreover, these mrvela ' atructure of the verse j and the correspondence which con- 
-^hich in their original form are doubtless as old os any- sequcntly obtains between the 5 

thine in the IHad, since in feet they are part of the vest the thought being pven out in lengths, ns it were, and 
2 Mputetales (JUa«M diffused aU over the I these again divided by tolcrebty uniform pauses-iOTdu^ 
2 l— atomixed up in the OdysKg with the hero® of the ' a swift flowing movement, such os m rarely found when tho 
Ttoiau war. This Ims been w^^Uy noticed in the case ; periods have been constructed without direct reference to 
ofX Sy of Polyphemus, L tlit is found in many > the metre. OJat Homer presses thm repidity wi hon 

countries, and in versions which cannot ell be derived from I foiling into tho corresponding faults that is, nihou 

Homer. W. Grimm h® pointed out that the behaviour of becoming either “jerky or monotonot^i^erha^ the 
UlvBB® in that story is semeless and foolhardy, nttorly best proof of his unequalled jHietical skill. The iMoiunc® 

. ^ «. • TT1 -f .si m .2^^ K^fll nf f1l Oil flpl if. 4111(1 (if PVtirOBStoQ^ WlllCll 

his age; 
wliomMr 

world of giante aud ogres. The question then is— How Arnold happily compares him) must have possessed the 
long must the name of Ulysses have been familiar in the national gift in a surpassing decree. The Odyssey u in 
legend (Sage) of Troy before it made its way into the talcs / this respect perceptibly below the level of the Jliad. 



' of giants and ogres (ifarcAen), where the poet of the 
Odyssey found it? 

Again, the Trqjan legend has itsdf received some exten- 
sion between the time of theliiad and that of the Odyssey, 
The stoiy of the Wooden Horse is not only unknown to the 
Iliad, bat is of a kind which we can hardly imagine the 
poet of the Iliad admitting; The part taken by Neopto- 
lemuB seems also to be a later addition. The tendency to 
amplify and com;dete the story shows itself still more in 


-Baindity or case of movement, plainness of expre^ion, 
I and plainness of thought, these are not tho distinguishing 
qualities of the great epic poets — ^Viipl, Dante, Milton. 
On the contrai}", tlicy belong rather to the humbler cpico- 
lyrical school for which Homer has been so often claimed. 

proof that Homer docs not belong to that school — 
that his imctxy is not in anj* true fciise ^^hallad-pootis'”— 
is furnished by tho higher artistic structure of his poems 
(already discussed), and os regards style by the fourth of 


the Qydic poets. Between the Iliad and these poets the the qualities distihguished by Mr Arnold— the quality of 
Odyssey often occupies an intermediate position. * nobleness. It is his noble and powerful style, sustained 

great and tignificont c^nge in the treatment of tho through every change of idea and subject, that finally 


heroic legends is accompanied numerous minor differ- 
ences (sudi as the aninents remarked) in belief, in manners 
and institntions, and in language. These differences bear 
out the inference that the Odyssey is of a later age. Tito 
progrere of reflexion is espedsBy Aown in the higher ideas 
entertained regarding the gods. ~ - 

court has almost msappeared. 


separates Homer from all forms of **ballad-poctxy” and 
"popular 02 >l&” ' 

But wlulo wo are on our guard against a once common 
error, we may recognize the historical connexion hctwoeii 
the Iliad and Odyssey and the "ballad” literature which 
The turbulent Olyminan , undoubtedly preceded them in Greece. It nm^' even be 
Zeus has acquired the admitted that the swift-flowing movement, aud the simpli- 
ooarMto of a supreme moral ruler; and altbongh Afliene city of thought and st 3 'lc, which wc admire in the Iliad 
aw ^seidon axe adverse influences in the poem, the notion are an inheritance from the earlier " lays * — the nXia 

direct contest be^ew them is scrupulously avoided, such as AchiUes and Patrodus sang to tho lyre in their tent 
'3^6 advance of morality is shown in themore frequent use ; Even the metre— tho hexameter verse— maybe nssijrncd to 

” (^* 7 ) 1 , "ioso- tbem. But between three lays and Homer wo must place 
lence (vBois). mi-teannir (dew^), “pure" (dyvot); . the cultivation of epic poetiy ns on art.® Tlie pro-Honicric 


«» ui Iiiei. la muaie m press weuleace of the Iliad. , been refined and tiansmul 
We may note^ howereri the difetence between the house like the Iliad and Odifssett. 

dist^ dwellings for his many i A single eacamplo will illustrato tliis. In tho scene on 
sons and ^ughteis, and the honses of Ulysses and the walls of Troy, in tho third book of the Iliad after 
^cinoi^ with many climbers under a single roof. The ! Helen h® pointed out Agamemnon Ulvsses, and Aiax in 

3y T ' ?r“ sJ*® BOOS oi unasked to name 

1 . from the Iltad merely * Idomcneus. Lachm&nn. wliAsn min/i So full *1,® 


berense the scen^e is laid7a 7®mp:"'“ 

q/Homer.— A few words remain to be ®id on the 
style and graeral obaiaetet of the Homeric poems, and on 
the compansons which may be made betwren Homer and 
analogo® poetiy in other countri®. 

The cardinal qualities of the style of Homer have been 
pomted out once for all by Mr Matthew Arnold. "The 


Idomcneus. Lnehmaun, wIimo mind is full of tbo Imliad 
manner, fretens upon tins as an irregnlarity. “ Tlio unski:* 

4^1.^ Homer niustbo neknowleilgcd to excel Shakespesto in 

t ee tmfli , tae lianion:||V the siistsined e^ndeur, the satiifying com- 
^ . (Slicllcj', Amy., 4;c., vol. i. p. 61 , cd. 1852 ). 

a tnimSr ’’***'*^‘*‘ “•!£»«» Sir Philip SiSncy’l heart like 

^m^. and thu i. Hineli ; hut Homer, hut the few artists in the 

^ tke raw natural man, they 

can transmute him- (On ffomer, p. 61). ’ ^ 


HOMER 121 


f ul transition from Ajax to Idomoneas, about nrhom no ques- 
tion had been asked/' he cannot attribute to the original 
poet of the lay {Bdrachiwngen, p. 15, ed. 1865). Buf^ as 
has lately been pointed ont,^ this is exactly the variation 
which &poa would introduce to relieve the primitive ballad- 
lihe sameness of question and answer; and moreover it 
forms the transition to the lines about the Dioscuri by 
which the scene is so touchingly brought to a close. 

Aiudogies. — ^The development of epic poetry (properly so 
called) out of the oral songs or ballads of a country is a pro- 
cess which in the nature of things can seldom be observed. 
It seems clear, however, that the hypothesis of epics snrdi 
' as the Ilicid and Odyssey having been foilned by patting 
-together or even by working up shorter poems finds no 
support from analogy. 

Narrative poetry of great interest is found in several 
countries (such as Spain and Servia), in which it has never 
attained to the epic stage. In Scandinavia, in Lithuania, 
in Bussia, according to Af. daston Paris {Hi^oire poitigpie 
■de Charlemagne, p. 9), the national songs have been arrested 
in a form which may be called intermediate between con- 
temporary poetry and the epic. The true epics are those 
cf India, Persia, Greece, Germany, Britain, and France. 
Host of these, however, fail to afford any nsefnl points of 
comparison, either from their utter unlikeness to Homer, or 
' .because there is no evidence of the existence of anterior 
popular songs. The most instructive, perhaps the only 
instructive, parallel is to be found in the French “ chansons 
de geste,” of which the Chanson de Roland is the earliest 
and best example. These poems are traced back with 
much probability to the 10th century. They are epic in 
character, and were recited by professional jongleurs (who 
may be compared to the ho&oi of Homer). But as early 
as the 7th century we come upon traces of short lays (the 
ao-called cautil&nes) which were in the mouths of all, and 
were sung in chorus. It has been held that the chansons de 
geste were formed by joining together “bunches” of these 
aarlier cantilAnes, and this was the view taken by Af. L£on 
Gautier in the first edition of his great work, Les Rpopies 
fran^aises, published in 1865. In the second edition, of 
whi(^ the first volume appeared in 1878, he has aban- 
doned this theory. He still believes that the epics were 
generally composed under the influence of earlier songs. 
*' Our first epic poets,” he now says, “did not actually and 
materially patch together pre-existent cantilAnes. They 
were only inspired by these popular songs ; they only 
borrowed from them the traditional and legendary elements. 
In short, they took nothing from them but the ideas, the 
spirit, the life ; they 'found' (ils ont trouv6) all the rest ” 
(p. 80). But he admits that “some of the old poems may 
have been borrowed from tradition, without any interme- 
diary ” (ibid.); and when it is considered that the traces 
of the “ cantilAnes” are slight, and that the degree in which 
they inspired the later poetry must be a matter of impres- 
sion ratW than of proof, it does not surprise us to find 
other scholars (notably M. Paul Meyer) attaching less im- 
portance to them, or even doubting their existence.^ ' 

* By A. RSmer, Die Exegetiashett Sekciim der Ilias, p. Tii. 

* “ On comprand qne des (diants popnlaires n4s d’nn ^Toiement 
dclatont, victoire on defaite, pnissent contribner & foimer la tradition, 
i en antter les traits j ils penvent anssi devenir le centre de Idgendes 
qni se forment pour les expliquer ; et de In sorte lenr substance an 
anoins arriTe an poEte djnqne qni Vintrodnit dans sa composition. 
Voilii ce qui a pu se produire ponr de chants tris-courts, dont il est 
d’aillenra nussi difficile d’affirmer qne de nier I’eristenee. Mais on 
jteiit expliquer la formation des chansons de geste par nne autre 
hypothese” (Meyer, Reehercha ear VRpopSe fran^ise, p. 65). 
“ Ce qni a fait naitre ia th£orie des chants ‘lyrico-^iques’ on des 
santil&ne^ c’est le systime de Wolf sur les poemes homdriques, et de 
Lachmann snr les Ndtdungen. Mais, an moins en ce qni concerne no 
lernier poSme, le systeme est ddtruit. ... On tire encore nignment 
des romancer espognoles, qni, dit-on, sont des 'cantilines’ non encore 


TTlien Lion Gautier shows how history passes into 
legenr^ and legend again into romance, we are reminded of 
the difference noticed above between the Iliad and the 
Odyssey^ and between Homer and the early Cyclic poems. 
And as has been recently -pointed out^ the peculiar degrada- 
tion of Homeric characters which appears in some poets 
(especially Euripides) finds a pari^el in the later chansons 
de gesta^ 

The comparison of Homer with the great literary epics 
calls for more discursive treatment than would be in 
]jlace here. Some external differences have been already 
indicated. Like the French epics, Homeric poetry is indi- 
genous, and is distinguished by this fact^ and by the ease 
of movement and- the simplicity which result from from 
poets such as Yir^, Dante, and Milton. It is also distin- 
guished from them by the comparative absence of under- 
lying motive or sentiment In Virgil’s poetry a sense of 
the greatness of Borne and Italy is the leading motive of 
a passionate rhetoric, partly veiled by the chosen delicacy ” 
of his language. Dante and Milton are still more faithful 
exponents of the religion and politics of their time. Even 
the French epics are pervaded by the sentiment of fear and 
hatred of the Saracens. But in Homer the interest is 
purely dramatic. There is no strong antipathy of race or 
religion ; the war turns on no political event ; the capture 
of Troy lies outside the range of the Hiad. Even the 
lieroes are not the chief national heroes of Greece. The 
interest lies wholly (so far as we can see) in the picture of 
human action and feeling. 

complete bibliography of Homer would fill 
volumes. The following list is intended to include those books 
only which are of first-rate importance, or which would be found 
of use to a student at th^resent time. 

The edUio pHneem of Homer, pnbliriied at Florence in 1488, by 
Demetrins Gholcondylas, and the Aldine editions of 1504 and 1517, 
have still some value beyond that of cnriosily. The chief modern 
critical editions are those of Wolf (Halle, 1794-95; Leipsic, 1804-7), 
Spitzner (G)otlia, 1832-86), Bekker (Berlin, 1848 ; Bonn, 1858), 
and La Boche 1867-68 ; Iliad^ 1873-76, both at Leinsic). 

The Gommentanes of Barnes, Qarke, and E^esti are practically 
snperseded; but H^e’s Iliad (Leipsic, 1802), and Nitzsch^s 
commentaty on the Odynsey (books i.-xiL, Hanover, 1826-40) are 
still useful. Hligelbacli’s Anmcrkiingm sur lliaa (A,B 1-488, r) is 
of great value, especially the third edition (by Antenrieth, Nnrem- 
bcig, 1864). Tlie scliool editions of Faesi, Ameis, and La Boche 
should be added to the corresponding English books. The unique 
Scholia Vmela on the Iliad were made knoAvn hy* Yilloison 
(Someri Hias ad vetcris eodicis Vcucti Jidcm reecMUa^ Scholia in 
cam antiquissima ex codcui codice aliisquenunc primum edidiU cim 
AeteriseiSy ObeliaciSy aliimie eignis criiieiSy Joh. Baptida Cht^ar 
d'Anssc do Vtlloisony Venice, 1788); reprintra, with many additions 
from other MSS., ly Bekker [Scholia in Homcri Iliademy Berlin, 
182^26). A new edition is being published by the Oxford Press 
[Scholia Grasca in Eomeri IHadcmy ed. GuL Dindorfius); four 
volumes have appeared (1875-77). The vast commentary of 
Eustathius was first printed at Borne in 1542; the lost edition is 
that of Stallbaum (JLeipsic, 1827). The Scholia on the Odymy 
were pnhlished by Buttmann (Berlin, 1821), and with mvater 
approach to completeness by W. Dindorf (Oxford, 1855). Althonali 
l^lf at once perceived the value of the Venetian Scholia on the 
JUady the first scholar who thoronghljr explored them uus E. Lehrs 
[De ArislarcJn slttdiis EomericiSy Sdnigsboig, 1883 ; 2d ed. Lcipic, 
1865). Of the studies iii the same fidd whm have appeared since, 
the most i^ortant are;— Aug. Hanck, Aristophanis Byzaniii 
fragtnenia (E&lle, 1848); L. Friedldnder, Aridonici vepl aniLetwp 
’lAidSos rcliqiiiec (Gottingen, 1853} ; M. Schmidt^ Didymi ChaU 
cenUri f^mevia (Leipsic, 1854); L. Friedlander, Nicanoris 
'IXfoKur fmypns rcliquim (Berlin, 1857); Aug. Lentz, Herodiuni 
Technici rcliquicc (Leipsic, 1867); J. Ia Boche, Die homeriseJie 
TaxBsritik im AUeHhwn (Leipsic, 1866), and Homerisehe Unter- 
suchungen (Leipsic^ 1869); Ad. Bomer, DU Werkc der Aridarchcer 
im Cod, Vend, A. (Munich, 1875X 

The literature of the ^'Homeric Question" begins practicnlly 
with Wol fs Prolegomena (Halle, 1795). Of the earlier books 

anirdes 5 Vepopde. . . . Et e'est le mdheur de cette tbdorie : faute 
de prenves directes, ^e herche des analogies an dehors ; cn E*psgne^ 
die troure des * cantildnes,* mais pas d'dpopde ; eu Allemagne, nne 
dpopde, mais luis de cantileues 1" [lbid,y p, 66). 

* A. Laug, Contemporary JlevieWy %*ol. xviL, n.s., ji. 588. 

xn. — Tfi 
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Wood's Effay or the Original Gti\iu9 and Writings of Homer is 
the most interesting. Wolfs rieirs irere skilfallr poj^arized in 
W. Milller^s Homeriseke VorvdiuU (2d. ed., Leipsu^ 1836). 
Hemami’s dissertations He inter^laticnibits Bbmeri (1832) and 
7^ Ucraiis apnd Homenim (1810) are reprinted in his Ofuseala, 
Lachmanu's two papers [Bdra/diUingen fiber Homer's Jltos) were 
\xt \r Tr«....4- foA rtwt:*. ifiAR\ Berides the 

iscon- 
Bem- 

narav, uirtct, ana xn. isergK, ana in urore s nuwry oj vrceoe, the 
chief books are Welcker, ikr tpixlue Cytlus odordie homerischen 
Hi>hter (Bonn, 1885-49); Laner, OesehiehU der hmerikhen Foesie 
(Berlin, 1851); Sengebosch, two dissertations prefixed to the two 
TolnmesofW, Diadorfs Homer in the Tenbner series (1855-56); 
Friedlander, Hie Hmeristho Sritik von Wolf his Grole (Berlin, 
1853); Srntdoro, Hie Enistehungsteeise der Homerivhen Oediehte^ 
mit l^eneort con •/. HI Uadvig (Leir^, 1869); E. Eammer, Zur 
Aomerisefien Frage (Ebnigsb^, ISiO) ; A. &rchofl^ J>ie Cbm- 
poritioA der Odyssee (Berun, 1869): Volkmann, OtKkiAle nnd 
iotjx The intewst 



Kritik der Woffsfhm Frol^omena, (Leipsic, 1874). 

mken in tim qnestioii by English stndents is snffiriently sliown 
in the writinK of Uj Gladstone, Professor Blackie, Mr Ihley, 
Dr Httyman Qn the Introdnetion to his Odyssey\ and ihofessor 
Geddes. ■* 

The Homeric dialect most be studied in the books (sndi os those 
of G. Curtins) that deal with Greek on the comparatiTO method. 
The best special work is the QritthiMe FbmnenXehre of H. L. 
Ahrens (Gottingen, 1852). On Homeric aynhix the chief book is 
B. Delbnick's jS^aeifscAc Farsehungen (Hulej 1871-79), espedoUr 
rols. i and iv.; on metres fee., HaTtel'a HbrnerjiKAe Studien (i.-iii., 
Vienna), and Enos, He digammo Homerieo qwestiones (Upsala, 
1872*7^78). The lepers reprinted in Bekker^ HomerijKAe HJatter 
(Bonn, 186^72) and Cohetn HisuUanea CriUca {Lo\den, 1876) 
TO of the l^hest talne. Hoffmann's QueBstiones Homirieee (dans- 
tnai, 1842) is a useful collection of facts. Bnttmann's Xeari/oous, 
as an example of method, is still worth stn^. 

The wtimuties of Homer— using the word in a wide sense— may 
be studied to t^followtog bod&^-.Vdlcke^, Veber Homerisehe 
^Miwj^ietind iTenfettiidc (Hanover, 1830); Hdgelsbach’s Homci^ 

*3^ hei 

^ Someritt Dcgign of 

BucUiob, m homcriaehm 

Jieanen (Leirat^ 1871-7^ 

A.W i* roentton^ tlie Index Hmerieus of 

I'M); to P»mdM®ist’»Oimconfoaee to the Iliad 
(London, 18/6); Antenneth’s Bbmerie Dietiouaru (London, 187/); 

edited ijy H. Ebding (in thccoune of 
pttUicatiwi). *• (D. B. M.) 
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rpEE laira ot the United States give to eveiy citizen who 
i IS the head of a family, or who has arrived at the ace 
of twenty.oae yeaxa, the right to a homestead of 160 
ao^ to be selected at will from any of 'the surveyed and 
otherwise unappropriated public lands, without ^t. er- 
ropt entry fe» The tract thus taken as a homestead 

“v“ «Poa land which 

“ clmracter, and must conform to the 
le^l subdivisions established by the offiemi snrvev It is 
A® esta& of the houseJ^S* 2 a 

sacred provision for the family, and is nrotected fmm 
abenatim by th^onseholder, and from execution for his 
»d““«istration of the homestead and 
^ bm » lammtttei to ft. gooed laod oS 
a tmreaa of (he interior department of the Niifcrnn^ 
Washington, presided over by a iamS2 
sioner, the sroretary of the interior having aSSto 
jumdictiDu. For the convenience of applicants the^infpa 
m t®™! I*"4> m rtBto b. S 

sSr ss rbofos 

mtentum to become snch\and that the entry is ma^ f™ 


his esclasive nse and benefit, and for actual settlement and 
cultivation. A homestead entry thus made vests iu the 
settler an inceptive right only* He has a “claim” to the 
bind widch no one can dispute so long as he complies with 
tlie law requiring him to live upon and cultivate it for 
five years; but he has no title which he can convey* If 
he abandons the land, or remains absent from it for a 
period of more than six months, his entry may be contested 
and cancelled ; and then the tract will be opon to the first 
legal applicant. In such a case tho original claimant will 
not be permitted to make another entry, as tho law allows 
but one homestead privilege. It is essential that the 
person making a homestead entry should know that no one 
else has located upon the land and begun improvements as 
the foundation of a claim under the pre-emption laws, for 
such a claim would antedate his own. Having resided 
upon and cultivated his claim for five years, the settler is 
allowed two years more, but no longer, in which to make 
his ** final proof.” Final proof consists in the affidavit of 
the settler and that of two disinterested witnesses, showing 
that the clidsnant is a citizen of the United States, that ho 
has made actual settlement upon and cultivated the land 
in good faith for the time required, and that ho has never 
perfected or abandoned an entiy made under tho home- 
stead laws. Thb proof is then transmitted to tho commis- 
sioner of the general land office at Washingtoi^ ond if tlie 
entry is found to be in nil respects lawful, a patent is 
forwarded to tho settler, who thus acquires a permanent 
and absolute tide to his homestead. 

The public lands are held by the Government at the 
minimum price ot §1,25 per acre ; but where alternate 
sections hove been granted to railroads or other works of 
mtemal improvement^ the reserved sections are held at 
v2.50* Or this $2.50 or “double minimum” land, 
formerly only soldiers ond sailors of tbo War of the 
BebelKou were allowed to enter as homestead claimants of 
160 acres, other citizens being restricted to SO actes. By 
the acts of March 3d and July 1st 1879, tho prMlcge of 
entering 160 acres was extended to all citizens and made 
general ; but there are still some portions of Alabnina. 

ao More than 80 acres 

of $2,50 land can he taken. 

mere homestead entries are made by soldicre and 
Allots who served ninety* days or more in tho United 
SSS aimy or navy during the War of the Eebellion, the 
penod of their semce, or, if they were disdiorccd on 
Usability incurred in tho line of 
duty, the entire term of enlistment, not to exceed four 
br^W** ‘^ducted from tho five years’ residence required 
by tew. But no one can receive a title to his homestead 

jeS: ‘SSrif 

Mmi”*'' Louiihmi, AiWnu^^ Flo^’ 

fM. .1. to ta paid Jog ,0 ft, 

to «• «nterl. Im 

need .how P«»n,o 

for one year only. Sitiies of **** wMittonal liomestead 

of fees aid wnuntasionr InrteidV^Kr Vmm 

the fieUler may Btareader Ills sn additional cntiy 

make another of 160 aezea it* Government, nnd 

BeWllon, leho prior ^ ^be 

of lem Ihtni 160 acres, kat* thl homestead entries 

additional entries selecting thch 

original homesteads or nrt whether aborning their 
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Acrca 

Trice per 
Acre. 

Gomsntf’ilonB. 

Fee. 

Tofnl of 
Fee and 
Oinifnh- 
aiona. 

rnyablc when 
entry Vs maUc. 

IMyalilc when 
Cnal Finof U 
made. 

PujatilG when 
Emiy la mado. 

iro 

$3 fiO 

$S 00 

$8 00 

810 00 

826 00 

SO 

2 M 

4 00 

4 00 


13 00 

40 

3 SO 

S 00 

S 00 


0 00 

IGO 

1 25 

4 00 

4 00 


IS 00 

so 

1 as 

S 00 

9 00 


V 00 

40 

1 as 

1 00 

1 00 

■H 

7 00 


On lands in Californiai Nevada, Oregon, Colomdo, ond 
in tlioTonitoricsot Arizona, Idaho, Montana, Newlklexico, 
Utah, ItVasliington, and Wyoming, tho commissions arc 
50 per cent, greater, but tho fees arc ns ^ren above. 

If tlio Folticr docs not trisli to remain fire years upon Iiis land, 
tho Intr permits him to pay for it vrith cash, militnTj* bounty land 
warrants, orngriculturol college, private claim, or certain other scrip, 
upon making proof of residence and cultivation for a period of not 
less than six months from date of entry. Snip is n paper issued by 
tho Government, either as a gratuity, or in lieu of a claim for lands, 
and made rccci\'ablc by the land bmvan in payment for other lands. 
When tho land is {kiuI for in this way tho homestead liccomes virtu- 
ally a ” pre-emption.*’ Every person qualified to make n homestead 
entry is nboa qualified pre-emptor, provided ho is already the owner 
of 320 acres of iniid in tho United Statc-s and docs not abandon n 
residence on Ins own laud, in the same State or Territorj*, to go uxHin 
the land ho wishes to piu-cmpt ; but only one pre-emption can he 
made hy any dtizen. Land to the extent of ICO acres may ho 
obtained by actual settlers under the pre-emption laun, bv puiciiasc 
(sections 2257 to 2238, U. S. Ecviseil Statutes). A residence of at 
least six months, with cultivation and improvement of the land, is 
required, rre-emptiou claims ma}* be initiated u]K)n unsurveyed 
lands, although in such a c«isc title cannot lie obtained until after 
the ofiicial surrey has been made. Tho first step in securing a pre- 
emption right is to go upon the laud and commence ** improTcineuts/* 
When this 1ms Imcii done, if the land is '*oflercd*'— that is, if at 
some time it has been olTcred nt jrniblic f.iIc hy proclamation of the 
president, or othenviso— the applicant, wit]iin*thir(y days from date 
of his settlement, must file with tho district land onico a declaratory* 
statement selling forth Ins claim ; and wliliin one year from date 
of settlement ho must appear before the registrar ana receiver, and 
make proof of actual residence on and cultii-ntion of the tract lie 
will then ho permitted to obtain title to the land, by locating upon 
it land warrants or serin, or by* paying for it with cash at the rate 
of $1.25 per acre, or, if within the limits of a public improvement 
grant, at the rate of $2.50 per aero. In case the land has not been 
ofiered at public sale, tho applicant has f Jirco niontlis after settle- 
ment within wliich to filo his dcclarntoiy statement with the local 
land ofiiecrsi and thirty-three months from settlement within wliicli 
to make final x^of and paymicni for tho land. If tho land is un- 
survoyed when the settlement is made, the claimant must file his 
declaratory statement within ihiro montlm from tho date of the 
receipt nt the district land oflicc of the approved pint of survey of 
the township embracing the trad. Where compliance with the 
rcQuirainents of the homestead or pre-emption laws is rendered dilli- 
cnlt or impossible in consequence of tho dcsfniction of crops hy 
grn&sboppcn^ an absence of one year is allowed, during wliich time 
no adverse right can accrue. Public notice by* advcrtisomcnt must 
bofflven, under direction of the registrar, before final proof can bo 
xnade in homestead and pre-emption eniiics. 

Under tho honicstcnd laws tho land is virtually* a gift to tho 
settler by the Government, in cousulerntioii of settlement and 
cultivation, the fees clmtged being about stiflicient to cover tho cost 
of entry and conveyance. Under the pre-emption laws the right of 
purchase is conceded to the actual Fottler only*. With regnid to 
the value of improvements which must bo put upon the land in 
Older to entitle the clainmii t to make final proof ana obtain a tiatont, 
nothing is definitely stated in tlio laws themselves, and no ausolnto 
rule has been laid down by tho general land oflico ; it can only bo 
said generally* that homestead and pre-emption iinprovemciits must 
bo snlficient to satisfy tho land olficcrs that scttlomDiit has been 
made in good faith, A habitable liouse, which must bo used ns tho 
homo of tlio settlor, with his family, if he is tho head of n family, 
IS alnnys required, and a part of tho claim iimst ho brought under 
culth-ation. 

It will bo noted that under tlio homestrad laws none but citizens 
of tlio United States, native or natiirnllzcd, can make final proof 
and receive a mtent, while a xitc*cmx)lion cntiy* may bo made and 
consummated by a settler who has declared his intention to become 
a citizen, whether or not he has taken out his final citizenship 
papem After n settler has exercised his right of nrc-cinptioii, niui 
obtained title to his claim, there is nothing in the laws or in iiio 
regulations of tho department to m event him from proceeding to 
settle upon another tract under tiio homestead law ; and ho may 
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also, dunng the time ho is residing upon his pre-emption or homc- 
Btead claim, make entiy of 160 acres under the ‘•timber culture 
net It 18 po^iblc for a settler in this way to acquiro title to an 
aggregate quantity of 480 acres ; and tins is frequently done. Tlio 
X>nvilcgcs of the land laws of the United States are extended cqnally 
to male and Jeinalo citizens. Lands entered under the homestead 
and pre-emption laivs are exempt from taxation during the term of 
icsidcnco ncccssaiy to acquire title ; and in a majority of the States 
sucli lauds are not taxable until a patent has been usued. Upon 
the death of a daimaiit under the homestead, pre-emption, or tim- 
ber culture laws, any riglits he may linvc acquired accrue to his 
heirs. 


liHigc xfortions of tlio unoccupied public lands of the United 
Slates are devoid of timber. " To encourage the growth of timber 
on the western i>rniries " the following pnrilcgcs arc granted by 
the Act of March 8, 1873, and suliscquent amendments. Any 
person who is tlic head of a family or over twenty-ono years of 
7^1 Aiid who is a citizen of tho United States, or has declared liis 
intention to become such, may enter ns a “timber culture** claim 
qiic-qimrtcr section (160 acres) of prairie land, upon miJcing affi- 
davit to the fact that ho desires lor his omi benefit to jdant and 
cultivate timber iijum tlic tract. The section of land in wiiidi such 
an entry is made must be naturally devoid of timlicr, and only one- 
quarter of any ouc^ section can be entered. A person making an 
entry of 160 acres is r^uired to break or plough 5 acres daring tho 
first year and 5 acres in addition during tho second year, llic 5 
acres broken ^or ploughed during the fint year ho is required to 
cultivate during tiio second 3 *car, and to plant In timber, seeds, or 
cuttings during tho third 3 *car. Tho 6 acres broken or ploughed 
during the second year lie is requiFed to cultivate during the third 
year, niid to xdniit in timber, seeds, or cuttings duringtho rourth )*ear. 
I^iid embraced in entries of a less quantity than one-quarter section 
must bo cultivated and planted during the same periods and in tho 
same projmrtion, viz., to the amount of one-sixteenth of tho area 
claimed. The trees must lie such as arc suitable for timber, the culti- 
vation of fruit trees and slinibbcrj* not being sufficient. Provision 
is made under the act for an extennon of time in case the trees, seeds, 
or cuttings planted should be destroyed lygrasslioppcrsor ly extreme 
and unusual drought. If, at the expinitmn of oij^t 3 *earB from the 
date of cntiy, or nt any time within five years Ihercattcr, the claim- 
ant shall prove by two credible witnesses tliathc has succGS&riilly 
cultivated the required amount of timber for not less than eight 
yvnrst acconling to tho provisions of the net of June 14, 1878, he 
will l» entitled to a patent for the land embraced in tho entry. 
At any time after one 3 *car from the date of entry, if the applicant 
fails to comply with on}* of the requirements of tlio act, his claim 
ticeomcs lialilo to contest, and, upon duo proof of such failure, the 
cntiy will be cancelled and tbo land become again sulject to entry 
under the homestead laws, or by some other pcison, under the Act 
of Juno 14, 1878. Tho fees for timber eulturo entries are $10if the 
tract nnniicd for is more than 80 acres, and $5 if it is 80 acres or 
IcHs. Ihc commissions on nil entries arc $4 at tho date of enti^*, 
and $4 at the date of final proof. 

Tho foregoing statements refer to public lands wliicli are agi*w 
cultural in character. Tlicre are special lanw for the disposal of 
desert lands, mineral lands, town sites on tlic public domain, and 
lands which are unfit for cultivation, and valuable chfefiyibr timber 
or stone. 


It}* desert lands is meant a class of lands which will not, without 
irrigntioii, “ produce any agricultural crop.'* Title to sudi lands 
in any of the following States and Territories may be acquired under 
Act of Congress of March 3, 1877:— -the States of California, On^n, 
and Novada, and tho Tenitorics of lYasliiiigton, Idaho, Montana, 
Utah, l\* 3 *oming, Arizona, New* Mexico, and Dakota. Any person 
desiring to avnii himself thereof must file with the registrar and 
receiver of the lUopcr land office a declaration, under oath, setting 
forth that tho npiilicantis a citizen of the United States or that ho 
has declared liis intention to become sucli, tlint ho has made no 
other declaration for desert lands, and that he intends to reclaim the 
tract applied for, not exceeding one section, bf conducting W'ater 
thereon within tlireo years from the date of lus declaration ; and 
ho must show by the testimony of at least two disinterested and 
credible witnesses that tlie tract aiiplicd for is'desert land. After 
this proof has been made to the satisfaction of the district officer^ 
25 cents per aero will bo received from tho applicant ns a prelimi-' 
iinry iMiymcni for tho land. At any time witnin three years after 
tho emto of the filing of his declaration tho elaimnnt may offer 
proof tlini he has conducted water upon tho land, which proof 
must consist of the testimony of nt least two disinterested and 
credible witnesses. 'When such proof is satisfactoiy to the district 
officers, the filial xmymcnt of $1 per acre nuiy bo made, and tho 
Xmpors will be fonrarded to tho general land office at ’Washington, 
as tho basis for a mtent. ^ , 

Tlio laws cxtonrling the homestead, pro-emption, timber culture, 
and desert lond entry privileges make boua^dc settlement or ini- 
Xirovcmont of the bind a condition precedent to obtaining title. 
The United States Government docs not olTcr nt public sale any of 
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its lands in the ifcstem or north-western Skates or TmtotleB ; 
hut in the States of Florida, Arkansas, Alabama, Mississippi, and 
Lonisiana there oru still large traets of land which may be bwght 
at the minimum price of 81.25, or at tlie double minimum pnee of 
82.50 per acre. , , 

The law* prondlng for the reservafaon and sale of totra sites on 
the imhUclnwfe ate found in title 82, chapter 8, of the 
atatutes of the ITnitcd States. Persons who desire to foupd a mty 
or town maynwiuire title by parohase to the extent of the tract 
ocenpied for town jmrposes, depending upon 
pantl viz,, 100 to 200 inhabitants, 820 acres ; 200 to 1000 lohatet- 
ants, 640 acres ; 1000 inhabitants, 1280 acres; and 820 acres iot 
► ach additional 1000 inhabitants, not exceeding 6000 xn all. If 
the town bo incoiporated. Hie entiy must be made by its mayOT or 
legal wpresentotire— if unincorporated, by the county court 
ns tmstee*-for the use and benefit of the several oceiqmnts. The 
luitentis issued to the mayor or jud^ in trust for the jmrcluiser, 
and the State or Territorial l^ulatare must provide the mode of 
distrihntion of tlie lots. 

Mineral lands ore subject fo exploration, occupation, and purchase 
by citizens or tliose wlio have made declaration of intention to hc- 
eome citizens of the United States. Indefinite ocenpation, without 
putebnse, is secured under some circumstances by certain annual 
expcnditnres upon a mim^g claim. There is no lestriction by 
United States laws of the number of locations one man may make 
or own 1^ iiurcliRso fiom other locators. 

The present area of vacant snrveyed Government lands in the 
United States ie abont 184,600,000 acres, the area nnsuireycd being 
1,080,000,000 acres. 

The public lands rarerred to In this article are found only in the 
States of Alabama, Arkansas, Califomia, Colorado, Florida, Jowi^ 
Kansas, Louisiana, htichigan, Minnesota, Mississippi, Missoari, 
Nebraska, Nevada. Oremn, Wisconsin, and thoTenitoiies of Ariz- 
ona, Dakota, Idnho^ Montana, New Mexico, Utah, Washington, 
and Wyoming. Throngbont these States and Territories the land 
laws are uniform. When Texas was admitted into the Union the 
disposal of it* public lands was reserred to the State, and it has 
Ihcnfore a land systm of its own, which, althoimh inther com- 
plicated, does not diiTer essentiMly fhnn the land policy clt the 
United States as indicated above. Under the laws or 2Vxas, every 
person who is the head of a ftmi/yand wx’tbont a homestead may 
acquire title to 160 acres of land, by liviiig upon it and cultivating 
it for three years and every single man over the age of eighteen 
years may so acquire title to 80 acres. “Every person over we age 
of oightcim years, who is a citizen of the State of and who 
shall hercaiber in good faith settle upon ond ocenpy any part of 
the unappropriated public domain, not exceed^ 160 acresL shall 
have the ri^t to purchase the some at the sum of $1 per acre.'’ 
But this rimt of pre-emption is not conceded to any one who is the 
owner of 160 acres of land is Texas, or who aliandons a residence 
1 ^ residence on the public 

lands. The o^sive school lands of Texas are purehosable iy 
nctwl settlers in tracts of 80 to 160 acres at their actual value, to 
W detennmed by appraisement, “but in no cose fora less price 
than 81.50 per acre, * j 

HOMEYEB, Kahl Gpstav (1795-1874), me bom 
Augnst 13, 1795, at Wolgost^ a small town in Pomerania, 
which at that time was still Swedish temtotr. After a 
four years’ stay in Sweden, whither Lis father, a merchant, 
had taken mm xu 1806, and where he may Imve l^d the 
foundation of that knowledge of the languages and laws of 
the Worth which is so conspicuous in his later worka he 
was in 1810 received into the house of his ancle BShTthe 
learned historian, who had just been called to tlie proW- 
«iip of histoiy at the newly-founded university of Trartiti , 
He subsequently wmt through the coarse of law study at 
the univeraities of &rhn,G8ttingBn,and Heidelberg (1813- 

to the prmciples of the so-called historical school of the 
^jenco of law by &vigny and Eichhotn, who were SJ 
Ittincipal teacheii In 1821 he settied as a privatScrat 
"wversrty of Berlin, where he was promoted to an 
wtraordinary prof^,»hip in 1824> and to theTrdina!? 
German law chair in 1827. His principal works Ire iZ 
^tion of the ^ueiupitffd (in 3 vok, containing alw 

jaw), which is stift unsotiiassed in accuracy and sasacitv 
of roseardi, and hJ« bnAV nr r > 
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which is Ml of important elucidations of the liistoxy of 
law and also contains valuable contributions to tbe history 
of art and civilization. In 1850 Homeyer was elected a 
member of the Berlin Academy of Sciences, in the Tmnt- 
acfion* of which he published various papers exhibiting 
profound learning (“ Ueber die Heimath/’ 1852; **Gene- 
alogie der Handsch^ten des SachsenspiegeW 1859 ; ** Die 
Stadtbucher des Mittelaltors,'' 1860; ''Der Sreissigsto,” 
1884, &a.). He died October 20, 1874. 

HOMICIDB^ in law, is tbe act of kUIingalmman beixig, 
whether such act be criminal or not Blucketone dibtin- 
guishes three kinds of bomicide^l) justifiable, (2) excus- 
ably and (3) felonious. 

!]|%e most important case of justifiable homicide is the 
execution of a criminal in due course of public justice. This 
condition is most stringently interpreted. “To kill the 
greatest of molefactors driiberately, uncompdled, and extra- 
jodiciidly is murder. . . . And further, if judgment of 
death be giveu by a judge not authorized by lawful com- 
mission, and execution is done accordingly, the judge is 
guilty of murder*' (Stephen's OommeniarieSf book vi. c. iv.}. 
The execution must be carried out by the proper officer or 
Ins deputy: any person executing the sentence without 
such authority, were it the judge himself, would be guilty 
of murder. And tbe sentence must be strictly pursued : 
to execute a criminal by a kind of death other ^an that 
to which he has been judicially condemned is murder. 

Homicide committed by an officer of justice in the course 
of canying out his duty, as such, is also justifiable; c.^., 
where a penson resists a legal arrest and is killed in tho 
struggle ; where officers in dispersing a riotous assemblnra 
kill any of the mob, In these coses the homicide 
must ^ shown to have been ahsolntely necessaiy. Again, 
homicide committed for the prevention of forcible and 
heinous crime, such as violent robbery, or murder, or house- 
breaking during the night, is justifiable. 

Excusable homicide is homicide committed either by 
misadventure or in self-defence. In the former case, where 
ft man in the^ course of doing some lawful work, accidentally 
and without intention kills another, the homicide ie excused; 
c.y., shooting at a mark and undesignedly hitting and kill- 
ing a man. The act must be strictly lawful, and death by 
mis^venture in unlawful sports is not a case of excusable 
homicide. Homicide in self-defence is excusable when the 
slayer is himself in immediate dai^ of death, and has 
done all he could to avoid the assault. Accordingly, if he 
strikes and kills his assailant after the assault is over, this 
IS not excusable homicide. And if the assault has been 
premeditated, os in the case of a duel, the death of either 
antago^t is murder, and not excusable homicide. The 
^ose of « dtftxxdeiido covets Hie case in which a pexeon in 
defence of others whom it is his duty to protect— children. 
Wife, ^ter, &c,.-kill8 an assailant. It has been con- 
sider^ doubtful whether the plea of self-defence is ami- 
able to one who has himself provoked a fray, in the coarse 

“fc?? pressed by his antagonist that Lis only 
resource is to kill him. ^ 

esonsaWeandjustmable homi- 
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from the helve, and lighteth upon his neighbour, that he 
die.” In English law, the same feeling long remained. 
Excusable homicide involved at least forfeiture of goods, 
’^bich, however, might be recovered as a matter of course 
by the innocent criminal obtaining a pardon and writ of 
restitution. Afterwards judges appear to have been in the 
habit of directing an acquittal in such cases. It is only by 
a statute so recent as 9 Geo. IV. c. 31 that the innoceuce 
of excusable homicide is expressly declared. 

Felonious homicide includes Suicide, Makslaughtes, 
and ^UEDEE — the law relating to which is discussed under 
the different headings. These distinctions of the English 
law correspond generally to those of other systems. The 
chief difficulty is the definition of murder — ^the distinction 
between the highest and second degree of criminal homi- 
cide. In English law the element of malice aforethou^t 
chiefly distinguishes murder from manslaughter. In Scot- 
land the term culpable homicide is the equivalent of the 
manslaughter of English law. 

HOMILY, HOMILIARHpi, BOOKS OF HOMILIES. 
The word d/uXta from ofiiXav (ofum, ctXco), meaning com- 
munion, intercourse, and especially interchange of thought 
and feeling by means of words (conversation), was early 
employed in c^ssical Greek to denote the instruction which 
a philosopher gave to his pupils in familiar talk (Xen., il/em., 
L ii 6, 15). This usage of the word was long preserved 
(wEliau, V. If., iii. 19); and the o/uXijaxts of Acts xx. 11 
may safely be taken to assign not only a free and informal 
but also a didactic character to the apostle Paul’s discourse 
in the upper chamber atTruas, when *‘he talked along while, 
even till break of day.” .That the “ talk ” on that occasion 
partook of thq.natare of the " exposition” of Scrip- 

ture, which, undertaken by a priest, elder, or other compe- 
tent person, had become a regular part of the service of the 
Jewish synagogue,^ may also with much probability be 
assumed. The custom of delivering expositions or com- 
ments more or less extemporaneous on the lessons of the 
day at all events passed over soon and readily into the 
Christian Church, as may be gathered from the first Apology 
(a 67) of Justin Martyr, where we read tha^ in connexion 
with the practice of reading portions from the collected 
writings of the prophets and- from the memoirs of the 
apostles, it had by t&t time become usual for the presiding 
minister to deliver a discourse in which “he admonishes 
the people, stirring them up to an imitation of the good 
worte which have been brought before their notice.” This 
discourse, from its explanatory character, and from the easy 
conversational maimer of its delivery, was for a long time 
called d/uXm rather than Xdyosj it was regarded as part of 
the regular duty of the bishop, but ho could devolve it, if 
he' though fit, on a presbyter, or deacon, or even on a lay- 
man. An early and well-known instance of such delegation 
is tluit mentioned by Eusebius (If. E., vL 19) in the case 
of Origen (216 a.d.).^ In course of time the exposition of 
the lesson for the day came more frequently to assume a 
more elaborate character, and to pass into the category of 
a Aoyos or even tfuXotrotftia or ^tXoavtjni/ia ; but when it did 
so the fact was as far os possible denoted by a change of 
name, the word o/uXia being reserved for the expository or 
exegetical lecture as distinguished from the pulpit oration 
or sermon.^ While the church of the 3d and 4th centuries 

* See Philo, Quod omms probus liber, sea 12 (ed. Mangev, ii. 458 ; 
ii. 630}. 

* Sozomen {II. E. idi. 19} mentions Hist in Aiexnndrin in his day 
the bishop alone \nis in the custom of preaching; but this, he implies, 
was a very exceptional state of matters, dadng only ITom the time of 
Arins. 

* To the more strictly exegetical lectures the names /(iry^o'eti, 

e(V7Vrtud, iuBivtis, were sometimes applied. But as no 
popular discourse delivered from the pulpit could ever be exclusively 
expository and os on the other hand every sermon professing :to be 
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could point to a brilliant succession of great preachera, 
whose discourses were wont to be taken down in short bond 
and circulated among the Christian public as edifying read- 
ing, it does not appear that the supply of ordinary homile- 
tical talent kept pace with the rapidity of her Bytenaion . 
throughout the Boman empire. In the smaller and remoter 
communities it not uncommonly happened that the minister 
was totally unqualified to underta^ the work of preaching ; 
and thou^, as is curiously shown by the case of Borne 
(Sozom., ff. E., viL 19), the regular exposition of the 
appointed lessons was by no means regarded as part of the 
necessary business of a church, it was generally felt to 
be advisable that some provision should be made for the 
public instruction of congregations. Even in Jerome’s time 
(Be Vir. III., c. 116), accordingly, it had become usual to- 
read, in the regular meetings of the churches which were 
not so fortunate as to possess a competent preacher, the 
written discourses of celebrated fathers; and at a consider- 
ably later period we have on record the canon of at least 
one provincial council (that of A^aux, probably the third, 
held in 529 A.D.), positively enjoining that if the presbyter 
through any infirmity is unable himself to preach, “ homilies 
of the holy fathers ” (homilies sanctorum patrum) are to be 
read by the deacons. Thus the finally fixed meaning of 
the word homily as an ecclesiastical term came to be a 
written discourse (generally possessing the sanction of some 
great name) read in church by or for the officiating clergy- 
man when from any cause he was unable to deliver a 
sermon of his own. As the standard of clerical education 
sank during the dark ages, the habit of using tlie sermons 
of others became almost universal. Among the authors 
whpse works were found specially serviceable in this way 
may be mentioned the Yenerable Bede, who is credited 
with no fewer than 140 homilies in the Basel and Cologne 
editions of his works, and who certainly was the author of 
maaylfomilice de Tempore which were much in vogue during 
the 8th and following centuries. Prior to Charlemague it 
is probable that several other collections of homilies had 
obtained considerable popularity, but iu the time of that 
emperor these had suffered so many mutilations and corrup- 
tions that an authoritative revision was felt to be impera- 
tively necessary. The result was the well-known Homilia- 
Hum, prepared by Paul AYarnefrid, otherwise known as 
Paulus Diaconus.'* It consists of 176 homilies arranged 
in order for all the Sundays and festivals of the ecclesiastical 
year; and probably was completed before the year 780. 
Though written in Latin, its discourses were doubtless 
intended to be delivered in the vulgar tongue ; the clergy, 
however, were often too indolent or too ignorant for tliis, 
althongh by more than one provincial council they weie 
enjoined to exert themselves so that they might be able to 
do so.*^ Hence an important form of literary activity came 
to be the translation of the homilies approved by the church 
into the vernacular. Thus we find Alfred the Great trans- 
lating the homilies of Bede ; and in a similar manner arose 

based on Scripture required to be more or less “exegetical" and 
“textnal," it would obviously be sometimes very hard to draw the 
line of distinction between bpiKla and \iyos. It would be diflicult to 
define very precisely the difl'erence in French between a “ conference” 
and a “ sermon;” and the some difficulty seems to have been experi- 
enced in Greek by Fhotius, who says of the eloquent pulpit orations 
of Chrysostom, that they were 6fu\lm rather than \dyat. 

* It was first printed at Spires in 1482. In the Cologne edition of 
1530 the title runs— IfoffiifuB sett tnaMs sermona site ameiones ad 
poptduM, prtcsiantissitnorum eeelesuo doetorum Hietwiymi, AwgustiM, 
Ambrosii, Gregorii, Origenis, Chrgsostomi, Berio;, dx., m Imne ordi- 
nem digestat per Alehutnum levilam, idque ivjungente et Caroio m. 
Rom. Imp. eui a eeerelisfutt. Though tlius attributed hOT to Alcum, 
who is known to have revised the Jicetionory or Comes Sieronymt, the 
I. nnirilntinii of the Romiliarium is in the emperor’s own commission 
entrusted to Paul, to whom it is assigned in the earlier printed 

editions also. „ , 

* Keander, Chuiih Exstory, v. 174 (Eng. transl. of 1851}. 
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SS^TylSlarirof /e lo- ^e. were in^e 
folloiving year prodaced by the prolocator , and rftw aoin 
delay a volume ivas published in 1547 entitled Ctriam 
serZns or homides appoinud hy iU Kiirfo Mojealy to U 
declared and read by all parsons, wears, or «i!fy 

Sunday in their diurehes where they have cure. In 15o3 a 
second Book of Homaies xras submitted along mtn the 39 
Artides to convocation ; it xfas issued the same year under 
the title 2%e second Tom of Romilies of such fmtlers as 
were promised and inxtiUUedin the former part of SomlMs, 
set out hy ike authorUyof Oe Queen^s Mqfesiy,a7id to be 
read in every Parish Ohurch agreeably. Of the twelve 
homiUga contained in the first book, four (the lati 2^ 3d, 
and 4th) are probably to be attributed to (hanmer, and one 
(the ISth) possibly to Iiatimer; one (the 6th) is by Bonner j 
another (the 2d) is by Harpsfield, archdeacon of London, 
and a third (the 11th) by Becon, one of Cftanmerh chap^ 
lains. The anfliowbip of the 8di and 10th is quite un- 
known ; and Becon and Bidley have been only doubtfully 
conjectnred as the aathors of the 7th and 9tih respect vdy* 
The second book consists of twenty-two homilies, of whtdi 
the 1st, 2d, 3d, 7t^ 8^, 9th, 16ih, and 17th have been 
asdgued to Jewd, the 4th to Grindal, the 5th and 6th 
to Pilkingtou, and the 18th to Parker, See the critical 
edition by Griffiths, Oxford, 1869, For The Clemeniine 
Homilies see Afostouc Fathsrs, vol. ii. p. 196* 
HOllCEOP ATHY (from dpownradcia, a similarity of feel- 
ing or condition) as a distinctive system of medicine owes 
its origin to Hahnemann, a German physician (see Hah^ts- 
MXKir). It is customary to r^rd homceopathy as a mere 
system of therapeutic^ haring reference only to the ques- 
tion how and on what principle is disease to be treated. 
Bat a careful student of Hahnemann or of his Organm 
Will soon discover that the system with which his name is 
fundamentally associated is one not merely of fhempentics 
bat of pathology, and that nay complete exporition of it 
must embrace an account of Hahnemann’s views of the 
ultimate nature and cause of disease as well as of tiie 
remedies by whidi it is to be combated^ and the principles 
or principle on wiuch these axe to be sdecteA 
J^hnemann tau^t that disease is to be regarded aa 
consisting essentially of the symptoms of it as experienced 
and expressed by the patient^ or as detected by physi- 
cian; in otlier words^ that the chief symptoms, or the 
totality of the symptoms,” constitnte the disease, and 
that disease is in no case caused ly any material substance, 
but is only and always a peculiar, virtual, dynamic derange- 
ment of the health. "Diseases” (Introduction to tlfe 
Orpanon, p. 17) " wiB not cease to be spiritual dynamic 
demnjpments cd onr ^iritnol vital principla” He says on 
3 of the Organon, as far the greatest number of 
diseues are of dynamic (sjaritnal) origin and dynamic 
(spiiitnal) nature, thdr cause is therefore not perceptible 


^ An andent Enalisli metrical HomUiorium ezts^ in ibe Ubraty of 
the nidverrity of C^bridge, of which earlier veruoas have exiried, 
and a portion of periiaps the eeriiest copy, dating frinn about the 
middle of the IStb centuiy, vntn published in Z662 by Mr J. SmolL 
librarian to the university of Edinbncgb. 
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lo tbe senses;*’ and nt page 18, tefemng “ to smaU-pox, a 

SxSse ^oiparied bHl^oet generaf snppumt»<^^^ 

asks, “is it possible to entertain tUe of “ 
mSldc matter being introduced 5 

hdd that the pseric miaam, of ^lucli the itch » 
ward and visible and comparatively harnaless sim, i^.at 
the root of nearly all chronic toease, vi*., of 
disease that was not due to syphilis or sycosis. He teHs 
us in a note to the 80th secteon of the J® 

spent twelve years in the investigations wiuch led to thf 
discoveiy of that great source ot chronic disease and of ite 
remedies (antipsorio remedies). It was a veiy essential jiart 
of Hahnemann’s teaching that nature » a bod phymoan, 
and not to be much trusted ; that dmra are the ^1 co™* 
tive agents provided by the beneficence of the Almighty ; tbnt 
drugs given to healthy persons have a power of producing 
wroptoms of disease. The ascertoumwmt of the symptom 
prodW by drugs in healthy persons is caUed teAiii^lly 
“proving,” and the record of such provings Mnstitutea a 
laroe part of the literature of homoeopathy. This power of 
dr^ heperpetuallyrefers to as their “pathogenetic Mnw. 
Hfa^eat therapeutical doctrine, for formulating which his 
foUoweiB call bim, witU doubtful tasti^ ** the Measiun of 
Medicine,” was to this effect, that there is a correspondence 
between the symptoms produced by nny pven drag ad- 
ministered to a healthy person and its power of curing any 
riven disease, and that the remedy for any given disewe, 
that for any set of symptoms ** in tbuir totality, m tbat 

drug which, given to any beoltlqr person, will produce flio 
most perfect imitation ol the said set of symptoms; in 
other woxds, Similia «»nVi6i« atrantnr. Further, the 
dose of medicine is to be so attenuated^ as to euro tbo 
disease without hurting the patient. This nttennation of 
medicines cemBtitutea, not only tbri moat popular note of 
the system of Hahnemann, but that feature of it which 
is most characteristic of his own views and practice, and 
which in well-known words he declared lo be established 
beyond the reach of cavil from future experience cither of 
allopaths or of pcoctitionets of the "new mongrd system 
m^e np of a misturo of allopathic and humccopatbie pro- 
cesses.” He gives minute directions aa to the processes 
by which this attenuation is to be achieved, the j>ri»eipal 
of which are tritneation, succussion, and dilution. These 
[uneesses developed what be called the " spiritual power 
which lies hid in the inner nature of medicines” (SOth 
section of the Organon). Hahnemann held that medicines 
became^ for comtive pnrpose^ more powerful os they 
became more attenuated; in his last edition of the 
Organon (1833), and in its last pages^ he gave the most 
expressive evidence of his belief in the virtue of attenua- 
tion by saying that he could scarcely name one disease 
' which in the lost year he and his assistants had not treated 
with the most happy results, soldy by means of "olfaction 
and he added that a patient even destitute of the sense of 
smell may expect an equally perfect action and cure from 
the medicine by olfaction. He condemned strong!}'' the 
administration simultoueoutiy of a nnmber of medicines, 
and insisted that only one should be given at a time. 
Finally, it would be uqjust to him not to bear in mind 
that he claimed to base his views and practice on experi- 
ence and sound experiment Some points of his system 
were borrowed by Hahnemann from previous writers — ns, 
indeed, he himself, though imperfectly, admits. Not to 
mention others, he was anticipated by Hippocrates, and 
especirily by Paracelsus (1495-1 541 in his doctrine of 
similibns eurantur, if not in its exdusiro applica- 
tion. These identical words ocenr in the Geneva edition 
(1658) of the works of Paracdsus, as a marginal heading to 
one of the paragraphs; and in the "Fmgmenta Medica,” 
OjK Omnia, vol L 168, 169, occuro the following passage:— 
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Simik similis aira; non oMrarium. 

" Qnisq^ais enim cnm laude ageie 3Iedicum volet, is bss nngas 
lonK vsleie jabeaw Xec euim nllns no^uaia morbns catidiis per 
hi^da sanatns fait, see fri^dos per calida. SimQe antem aaum 
aniile freqnenter carasit, scilicet 3Ietcnrins stilplinr, et snlplinr 
3fercariau ; et sal ili^ velut et ilia saL Intemum qnidem cam 
proprietate jractamfrigidumsaoavitcalidnm; sed id aoo factam 
est xatione fri^dl, verum tadone uatane alterias, qoam a piimo illo 
omniao divetsam facimns:" 

^ It is very remarkable that in Hahnemann’s enomeiation 
of authors who anticipated him in regard to the doctrine 
of Similiay he makes no mention of the views of Para- 
celsus, though the vety words seem to be taken from the 
works of that physician. The other point in Hahnemann’s 
doctrine — that medicines should be tried first on healthy 
persons — ^he admits to have been enunciated by Haller. 
Boughly it has been acted on 1^ physicians in all ages, bat 
certainly more systematically since Hahnemann’s time, 
though the result is often not such as to support his theory 
in regard to the action of medicine on the diseased as com- 
pared with the healthy body. , 

In the most characteristic feature of Hahnemann’s 
practice — ^“thc potentizing,” dynamizing,” of medicinal 
substances — he appears to have been ori^uaL It has been 
generally affirmed that he was led to adopt his doctrine of 
"attenuation ” by the fact that the medicines he adminis- 
tered produced similar effects to those uf the disease, and 
that in any gross quantity, as he admitted, they would 


I unfold themselves. Those two laws of therapeutics may 
I well be called Galen’s law, founded upon the rule of imi- 
: traria conirarm, and Hahnemann’s or the homoeopathic law, 

I founded upon the relationship of similats.” This is certainly 
j a comprehensive if a rather nnphilosophical generalization. 

' The practice of Hahnemann as to the use of highly at- 
, tenuated doses of medicine is evidently not more dosdy 
I adhered to than his doctrine of Similia. ^is fact is Hie 
I subject of complaint in homoeopathic journals. Tiie Jlfedi- 
' cal Jnvesi^ator, in 1876, says reprovingly: "How many 
I claiming to be homoeopaths are daily entirely disregarding 
I the law of Similia. It is getting to be quite a rare thing 
I to hear of a homoeopathic practitioner coudnctdnga serious 
case from beginning to end without using as such cathar- 
tics, sndorifics, diuretics, &c., in direct opposition to our 
law ; not only are these drugs used in this way, but there 
j are some also go so far as to say that they cannot be dis- 
I pensed with.” Hr Wyld, the vice-president of the British 
Homoeopathic Society, in a letter to Dr W. B. Bichardson, 
published in the Lanea of June 2, 1877, arguing for an 
j abolition of the schism of the profession on this question, 
thus sums up the admissions which he as a somewhat repre- 
• sentative man was prepared to make: — " Fint, that the 
! views expressed by Hahnemann are often extravagant and 
I incorrect ; HeamMy, that Hippocrates was right when he 
{ said some diseases are best treated by similars and some by 
' contraries, and therefore it is unwise and incorrect to 


aggravate matters. But another and a chief reason is to assume the title of homoeopathist ; Thirdly, that although 
be found in his views of the "spiritual,” "immaterial,” many believe that the action of the infinitesimal in nature 
"dynamic” origin of disease, and his resentment against can be demonstrated, its use in medicine is practically by 
the old modes of practice of medicine. a laige number in this country all but abandoned.” It 

The followers of Hahnemann are true to him in making must nof^ however, be snijposed that there are not many 
light comparatively of patholo^cal facts, and ^ving their true believers in ^hnemann's doctrines both of Similia, 
main attention to therapeutics. They are still concerned kc., and of infinitesimal doses, extending even to olfactions, 
mainly with medicines, and one very large American In fac^ one recent writer goes beyond Hahnemann. In the 
entyclopeedia is devoted exclusively to a record of "Frov- JIomeeopcAhis Ohterver, after many years of anxious experi- 
ings”; 'it is edited by Dr Timothy Allen, professor of materia menting, he claims to have discovered decided results from 
medica and therapeutics in the Xew York Homoeopathic olfaction, or the smelling of medicines, but more especially' 
3Iedical College. For some years -Hahnemann’s disciples by means of medicines contained in doted vessels held in 
continued pretty faithful to the doctrine of the hand. Mons. Oranier, of Kimes, carries the dynamic 

curzntor, but they* were not long in making some changes theory of Hahnemann farther than its author. “Medi- 
in it. We can only notice n few of the leading deviations. ! cines,” he says, "are fiuidic powers, they arc beings {(tret) 
Dr Sharp, of Bugby, who has striven hard to overcome i that man may create at his will. I wish I could say' they 
objectors, while admitting the doctrine of Similia, requires | are occult powers, forming the chain of fluidic connection 
that it have regard, not to mere tymptoms, but to the seat | between the world and tlie tomb ; but I am convinced in 
and pathology of the case; that the drug used be one whidi * my own mind that, placed on the limits ol fluidic dynamim, 
shall affect the organ at fault. Homoeopathy' cannot become ' our observation might cast its scrutinizing glance into the 
a science till it is founded on what he calls Organopathy', 1 unseen world.” 

or a much more careful consideration of the seat of disease Homoeopathy has a considerable number of adherents in 
than is involved in Hahnemann’s views, who, he complains. Great Britain, in the United States, and on the continent 
passionately rejected pathology and morbid anatomy. Be- of Europe. In order to ascertain the esteem accorded to it 
cently a leading homoeopathist has published a book, the in the land of its origin, inquiries have been made of 
very title of which contradicts the' doctrine of his ma.ster. neutral and unbiassed authorities, and the general result is 
Hahnemann maintains that cures never were effected in any that it has no scientific recognition, but that many of the 
other manner than by means of medidnes of homoeopathic public bdieve in it, and consult practitioners who profess 
power {Orgawm, p. 100), and that, whenever cures were to practise it. The system has no place in any of the 
wrought by those who did not understand homoeopathy, it universities of Germany', nor does it seem to have a single 
was in virtue of the homoeopathic law, "the only lav.' con- school of its own in the entire German empire. It is 
sonant to nature.” But in 1878 Dr Kidd, the leading con- universally condemned in Germany by men who_ have 
snltant amoug homoeopathic practitioners in London, pub-, anything to do with biological science, and even in the 
lished a book on the J^iet of ThcrapenAin. It is true that lectures on therapeutics it is not mentioned at all. In 
he does not carry the plnralizing far: he only substitutes Great Britain the Medical Act of 1858 gives power to the 
two for Hahnemann’s one law ; but it is not the less a very Frity Council severely to prohibit attempts by' any examin- 
remarkable departure. He is still faithful to the idea of ing body to impose restrictions as to any theory of medi- 
a relationship between the action of medicines on the cine or surgery on candidates for examination. ^ There is n 
healthy and their curative value in sickness ; but the law homoeopathic hospital with 100 beds in London, to which 
of Similia is sadly compromised. " In most cases that is attached a homoeopathic schoefi (see Dr WyJd in Lancd, 
relationship is either of similarity or of eontrarkty” June 2, 1877). Homoeopathy is not s^ng in England. 
"Looking,” says he, "to the observation of facts apart from There arc said to be 105 homoeopatliic practitioners in 
theoretic speculations, two primary laws of therapeutics London. In Great Britain and Ireland, with a population 
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of thirty*five miUions^ theie are but 275 homceopathic 
physicians. Liverpool and Glosgovri each with about half 
a million of popnlatioDj have respectively fifteen and five 
homoeopathic doctora The somewhat weak and failin g 
condition of homoeopathy in Britmn is thus contrasted by 
a writer in the monthly lIomwipaJAie Stvieio tor Jannaiy 
1880 with its condition in America : in four chief Ameri- 
can cities there are 462 homceopathic docton^ in four 
English towns 139; in New York city the homoeopathic 
physicians are to the allopathio as 1 to 6^ in London the 
proportion is 1 to 20. The writer attributes the lower 
condition of homoeopathy in England to the fact ** that it 
has ceased to be a noveltji it has revolutionized 
orthodox medicmoi and that many of our own men 
(homoeopathic practitioaeFB) abjure the minute doses which 
sOTed so well in the hands of Hahnemann and many of 
bis wlier disciples.” But all these facts or factora must 
obtain equally in America. It is probable that the dif- 
ferent system of medical education and qualification in the 
two countries has something to do with the differenc& In 
the United States homoeopathy has naturally had freer 
scope than in Enropa Some have estimated the propoiv 
tion of homoeopathic practitioners in the States as being 
one-eighth of the whole number of legally qualified proo- 
titionera Every State determines for itself the conditions 
of quelification in medicine ; and there is thus a vast 
nurnb^ of separate medical schools giving both education 
and diplom^ Consequently there is a seriona inequality 
in the severity of medical edncation and examinatioxL In 
some States os in that of Michimn, the l^statnre has 
engrafted on the nniveirity a Apartment for teaching 
Its yonth the principles and therapeutics of homoeopathy: 
pd very lately the same legislature has provided a hospital 
for the homoeopathic treatment of riig pase. 

In all coontEiea the doctrine of homoeopathy is still with- 
out broad scientiHc recognition; and certainly in England 
Its chief repraentativeB are anxions to cease thnir lyr ^a^^»nTO 
M a ^tmctive school, and have, by their avowed departure 
from Hahnemann's law of Smdia, and his mode of attenn- 
atmg and administerii^ medicines^ brought themselves 
under the severest condemnation of their master’s few 
faithfjri fdlower^ amongst whom are still included men of 
high ohaiBctw. We need not discuss in detail the indi- 
vtdnal doctrines of Hahnemann, especially those just 
referred to, os they are scarcely fought for by those who 
now represent what remains of the homceopathic school 
Hahnemann 8 fundamental views of disease deserve more 
attention. He despised any deep study of disease, and 
theonsed about it instead. Had he carefully inqnit^ into 
tile nature and natural histoiy of disease as Hippocrates 
tbo *^“«d into the sensations rfftose 

rti doses, he would have done more for 

reputation. Hahnemann was easily 
not «>y Bound in his reasoning 
id^i?W ha^eystem, as we have seen, was 

idra that the causes of disease were impalpablcL immaterial 

SI,d«nin&““= foundation was rotten! 

Aod^ medicme is domg some of its best work in show 

min? ^ chatacr of Se 1st S 

3®,““ I ?? “y *seases is shown to be a living germ 

V *»di8cemed under the mioiSSp? 

Sr ® and insertedSS 

the skin so as to prodnce its peculiar <<«*■">■»»- «ri,{. 

true of small-po^ Hahnemann notwithstanding The cerm 

and IhS'die^Tl 

be propagated or prevented. The close air of workshons 

■Imt “.““““Ption in such amount canTe 

own to be full of impurities, chemical or oigoaic. The j 


causes of other diseases are oftenj not merely visible under 
a microscopy bat coarsely visible. We have been lately 
told on high authority t^at to produce certain forms 
blood-poisoning one or two ounces at least of septic fluid 
are neoessaiy. So with other forms of common disease. 
Alcohol does not destn^ a liver or kidney in any dynamic 
or immaterial fomi} but in coarse quantities diligently 
repeated. ^ The lead which poralyBes the painter^s wrist is 
not a '^spiritual’* thing. It is an accumi^ation of matter 
in the wrong pl^eyand enters his body in palpable quanti- 
ties^ mdg what is morej can be recove^ in similar quanti- 
ties from bis body. So with the uric acid or its salts in 
the blood of a person who has inherited his father’s gouy 
and perhaps his port' wine. It is not a spiritual ” affair 
at all| bnt can be demonstrated chemically and under the 
microscope. The itch, to whose mysterious worldngs 
Hahnemeuu attributed two-thirds of the internal diseases 
of the body, indudiug manioj cancer, gout, is easily 
demonstrate to be dependent on nn ugly crab-like insect^ 
whidi can be destroyed in a few hours with snljAuri when 
there is an end both of it and of the itch. We are aware 
of the euphemistic form which is ^ven to Hahnemann’s 
views of psoric or itch disease ; and we are partly dis- 
posed to admit) with the late Professor Henderson, the 
ablest and wisest of Hahnemann’s supporters in England, 
that Bbhnemann was unfortunate in the exposition of his 
own views of this snbjeck But Hahnemann’s fine but 
fundamental theories about the spiritual and dynamic 
origin of disease are all exploded by the revelations of 
modem patholo^, and their demolition only completes tliat 
of his therapeutical theories wliich rested on them. 

Still it does not follow that homceopathy has been of no 
use. Hahnemann deserves the credit of being the first to 
b^k decidedly with tlie old sdioolof medical practice, in 
vrluch, foEgetfid of the teachings of Hippocrates, nature was 
either overlooked or mdcly opposed ly wrong and ungentle 
methods. He was so dissatisfied with this system that he 
^vo up practice. We can ficarcely now estimate the force 
of ctoracter and of courage which uus implied, eighty years 
rack, in abandoning the common lines of medicine. More 
than this, he and his followers showed results in the treat- 
ment of disease which compared veiy favourably with the 
r^ts of orthodox practice. But they entirely missed the ' 
nght exclusion from their experience. Let us take, for 
e^ple, the statistics of the treatment of inflammation of 
the lung f pneumonia), adduced, not by Hahnemann,— for it 
IS one of ^ vraak points that he did not record cases, 
^but, after his death, hy Dr Fleischmanu of Vienna. Dr 
Henderson qno^ these and other homoeopathic statistics 
with grrat satisfaction, and undoubtedly and properly they 
pranced a great effect shoiring a mortality of 1 in 21 cases 

under the otdim^ treatment. But these statistics have 
since bera entiiuly eclipsed by the minute and historical 
thfkJ^l tinted in the Edinburgh Infirmary, whSe 
the late Dr Hughes Bennett treated 106 cases of aento 

over sixteen years, without one 
d^. Still we must admit tliat Pleischmann’a results 
were grea^ better than the old ones, and that but for the 

practitioners regarded 
tfcif ^ leaving the disease to mtmc 

the munciimtion from traditional methods of treatment 
worfd have teen much slower than it wi 

seS®“ credited with two other 

ofSrfn?i!S f‘™5P'‘>““ence to the therapeutical side 
aJIi? “ much to stimulate the studv of 
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and his devotioa and that of his school to therapeutics has 
acted as a somewhat -deserved rebuke to those physicians 
who get so absorbed in the study of disease as to forget 
that tiie great interest of mankind in it is to have it cured 
with as little delay as possible. It may be admitted that 
homoeopathy has done some senice in directing more special 
attention to various powerful drugs, such as aconite, nnz 
vomica, belladonna, and to the advantage of giving them 
in simpler forms than were common before the days of 
Hahnemann. 

Hahnemann’s errors were great. His doctrine of specifics 
was highly retrograde and nnscieniific, and Ms disparage- 
ment of the principle of ioUe eausam and of those who 
aimed at discovering the causes of disease (Oiyfanon, p. 3) 
was nnpMIosopMcal. He was fanciful and theoretical 
to a very high' degree. He led his followers far out of 
the track of sound vie^ of disease and the methods by 
wMch it can best be prevented and cured. Bui^ with 
all his defects, it must be admitted that he had the great 
merit of disturbing and discrediting indefensible modes of 
practice. (j. G. &} 

HONDA, or Sait Babtolomsieo de Hoeda, a town of 
the republic of Colombia, in the state of Cnndinamarca, on 
the left bank of the river Magdalena, about 575 miles from 
the sea, in 5“ 11' 42" N. lat and 74’ 41' 6" W. long. It 
is regular and well-built, but none of its public edifices — 
churches, convents, or hospitals— call for special remark. 
Situated at the spot where the upward navigation of the 
Magdalena is stopped by a series of rapids, Honda was' 
formerly the seat cif a very considerable trade, and it still 
retains a certain amount of commercial importance. Goods 
and passengers for Bogoti, the capital of Colombia, are now 
disembarked at Caracoli about 2 miles further down. The 
population of Honda is stated at 4000 or 5000. See 
Colombia, voL ix p. 153. 

HONDECOETER, Melchiob b’ (a 1636-1 695), painter, 
was bom at Utrecht^ it is said, about 1636, and died at 
Amsterdam, April 3, 1695. Old historians say that, being 
the grandson of Gillis and son of Gisbert d’Hondecoeter, as 
well as nephew of j. B. Weenii^ he was brought up by the 
last two to the profession of painting. Of Weeniz we know 
that he married one Josina d’Hondecoeter in 1 638. Melchior 
wa^ therefore, related to Weeniz, who certainly influenced 
Ms style. As to Gillis and Gisbert some points still remain 
obscure, and it is difficult to accept the statement that they 
stood towards each other in the relation of father and' son, 
since both were registered as painters at Utrecht in 1637. 
Both it appears had practised art before coming to Utreclil^ 
but where thqr resided or what they painted is uncertain. 
Unhappily pictures scarcely help ns to dear up the mystery. 
In the FQrstenberg collection at Donaueschingeniihere is a 
Concert of Birds dated 1620, and signed with the mono- 
gram G. D. H. ; and we may presume that G. D. H. is the 
man whose Hen and CMckens in a Landscape in the gallery 
of Rotterdam is inscribed "G. D. Hondecoeter, 1652;’’ 
but we ask. Is the first letter of the monogram to stand.for 
Gillb or Gisbert 1 In the museums of Dresden and Cassel 
landscapes with sportsmen are catalogued under the name 
of Gabriel de Heusch (7), one of them dated 1529, and 
certified with the monogram G. D. H., challenging attention 
by resemblance to a canvas of the same class inscribed G. 
D. Hond. in the Berlin Museum. The question here is 
also whether G. means Gillis or Gisbert. Obviously there 
are two artists to consider, one of whom paints birds, the 
other landscapes and sportsmen. Perhaps the first 'is 
Gisber^ whose son MelcMor also chose birds as his peculiar 
subject. IVeeniz too would naturally teach his nephew to 
study the feathered tribe. Melchior, however, began his 
career with a difierent specialty from that by whidi he is 
nsnally known. Mr de Stners affirms that he produced 
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sea-pieces. One of his earliest works is a Tub with Eish, 
dated 1655, in the galleiy of Brunswick. But Melchior 
soon abandoned fish for fowl. He acquired celebrity as a 
painter of birds only, wMch he represented not ezdusively, 
like Fyt, as the gamekeeper’s perquisite after a day’s shoot- 
ing, or stock of a poulterer’s shop, but as living beings 
with passions, joys, feats, and quarrels, to which naturalists 
will tell us that birds are subject. Without the brilliant 
tone and high finish of Fyt, his Dutdi rival’s birds are full 
of action ; and, as Burger truly says, Hondecoeter displays 
the maternity of the hen with as much tenderness and 
feeling as Raphael the maternity of Madonnas. But lyt 
was at home in depictiiig the coat of deer and dogs as well 
as plumage. Hondecoeter cultivates a narrower field, and 
seldom goes beyond a cock-fight or a display of mere bird 
life. Yeiy few of his pictures are dated, though more &ra 
signed. Amongst the former we should note Ae Jackdaw 
deprived of his Borrowed Flnmes (1671), at the Hague, of 
which Earl Cadogan has a 'variety ; or Game and Fonltiy 
and a Spaniel hunting a Partridge (1672), in the galleiy 
of Brussels ; or a Park with Poultiy (1686) at the Hermi- 
tage of St Petersburg. Hondecoeter, in great favour with 
the magnates of the Netherlands became a member of the 
painters' academy at the Hague in 1659. William IIL 
employed him to paint his menagerie at Loo, and the 
picture, now at the Hague mnsenm, shows that he could at 
a pinch overcome the difficulty of representing India’s 
cattle, elephants, and gazelles. Bnt he is better in homelier 
works, with wMch he adorned the royal chateaus of Bens- 
berg and Oranienstein at difierent periods of Ms life (Hague 
and Amsterdam). In 1488 Hondecoeter took the freedom 
of the city of Amsterdam, where he resided till his death. 

His earliest works are more conscientious, lighter, and more 
transparent than his later onea At all times he is bold of 
touch and sure of eye, giving the motion of birds with great 
spirit and accuracy. His masterpieces are at the Hague and 
at Amsterdam. But there are fine ezamples in private col- 
lections in England, and in the public galleries of Berlin, 

Caen, Carlsruhe, Cassel, Cologne Copenhagen, Dresden, 

Dublin, Florence, GlaEfgow, Hanover, London, Lyons 
Montpellier, Munich, Paris, Rotterdam, Rouen, St Peters 
bnrig Stutt^rdt, and Vienna. 

HONDTJEAS 

Copyright^ ISSO, hy Charles Scribner'a Sms, 

H ONDUBASy a republic of Central America, formerly SeePlata 
a province of fclie kingdom of Guatemala, deriving 
its name from the Spanish hmduras^ depths in allusion, ^ 
it is said, to the diflSculty experienced by its original ex- 
plorers in finding anchorage off its coast. It is bounded 
on the K and E. by the Bay of Honduras and the Carib 
bean Sea, extending from the mouth of the Ilio Tinto, 15^ 

45' N. lat and 88" 30' W. long., to the mouth of the Bio 
Wanks or Segovia, in 14" 59' N. lat. and 83" 11' W. long., 
having a coast-line of about 400 mUes. On the S. it is 
bounded by Nicaragua, the line of division following the 
Bio Wanks for about two-thirds of its length, thence defiect- 
ing to the sources of the Bio Negro, which flows into the 
Gulf of Fonseca ; it has on this gulf a coast-line of about 
60 miles, embracing also the islands of Tigre, Sacate Grande, 
and Gueguensi. Upon the W. and S.W. it is bounded bj' 

Sau Salvador and Guatemala ; the line of sepaiution there 
is irregular, commenciug on the Gulf of Fonseca, at the 
mouth of the Bio Goascoran, and ending at the mouth of 
the Bio Tinto, fih the Bay of Honduras. ' The republic is 
therefore entirely between 83" 20' and 89" 30' W. long, 
and 13" 10' and 16® N. lat., and comprises about 40,000 
square miles. The large island of Boston, with Guanaja 
or Bonacca, Utila, Helena, Barbaretta, and Morat are 
naturally dependent on Honduras. 

XIL — 17 
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or CoSlS of the Pacific; aor Soes it throughout maintam 
its general character of an “hroken range, but soi^me 
InrSs toct on itself, forming interior basiiu or ndle^ 

Uhin TThich are collected f 

ilwt traver>e the coantiy in the direcliOT of the Arantic 
Ocean. Nevertheless, viewed from the Itofic, it P^esente 
the appearance of a great natural wall, with a lower range 
of mountaio*, bristling with volcamc pea^ 
between it and the western sea. It would almost 
that at one time the Ricific broke at the foot of the great 
monntun barrier, and that the subordinate a^t range was 
sabsequ&tly thrust up by volcanic forces- The 
and eastern coasts of the republic present several DOld 
groups of mountains, which are the ends of the rang^ 
radiating north an*! east from the Coidiller^, and wbicii, 
striking the coast diagonally, and overlapping «ich other, 
seem to form an unbroken range, and are sometimes repre- 
sented os such on the maps. The Cordilleras proper 
traverse the stale in the general direction of north-west and 
south-east, but it is throughout serpentine and at one point 
is intermpted by a great transverse valley or plain, known 
as the plain of Comayagno, having an extreme length of 
about 40 miles, with a width of from 5 to 15 mile^ from 
wliich, extending dne north to the Atlantic, is the valley of 
the river Humnja, and dne sonth, to the Phdfic^ the valley 
of the river Goascotan, collectii^y constitntmg a great 
transverse valley reaching from sea to sea, which was 
pointed out soon after the conquest as an appropriate 
course for interoceanic communication. Topographically 
the country has great diversity of snrface and elevation; 
broad allarions, fertile volleys^ wide and elevated plains, 
pd monntains terraced to their snmmiti^ collectively niSbtd- 
ing almost every variety of dimate, soil, and production, 
from oranges and pine apples in the valleys to peaches and 
pears on the table-lands. 

UydrograjAy , — ^The livers of Honduras are numerous, 
^d some of them of large size and navigable. The largest 
is the Ulna, which drains a wide expanse of territory, com- 
prehending nearly one-third of the entire state, and pro- 
bably discharges a greater amonnt of water into the sea 
than any other river of Central America, the Wanks or 
Segovia, perhaps, excepted. It may be navigated by 
stomem of light draught for the greater part of its coarse, 
pie sou on its tanks is of extreme fertility The Rio 
Agu^ or Roman is a laige stream falling into the sea near 
Tmxfllo, with a total length of about 120 milesL Its 
largest tributary is the Rio Hangualil, celebrated for its 
iwhm^, and it may be ascended by boats of light 
Tinto, Negro, or Block River, 

® considerable stream, said to 

fo7from"lo^to ro° “^gable bysmaU vessels 

t? settlements were 

mane on its banks during the last centnrv. The Povas 

estaUishments on its upSS 
if T » Segovia is the lonaS*^ if 

I'TS mountains and Sw a 
navigated by cani^To is nevertheless occasionally 

M, h™, hto th. 


and Clioluteca, the last-named having a length of about 
150 miles, llie Goascoxan, which almost interlocks with 
the Hnmnya, in the plain of Comayagna, has a length of 
about SO miles. The Lake of Tojoa or Taulebe is the only 
lake of note in Honduras, and is about 25 miles in length, 
by from 6 to 8 in breadth. Its snrfoce is 2050 feet above 
the sea. It has two outlets on the sonth,' the rivers 
Jaitique and Sacapa, wliidi unite about 15 miles from the 
lake; and it is drained on the north by tbe Rio Blanco^ a 
narrow, deep stream falling into the Ulna. It has also a 
feeder on the north, in the form of a subterranean stream 
of beautiful clear water, wliidi here comes to tlie surfoce. 

Ear^vrs and Isiands, —The Bay of Fonseca or Conchagna, some- 
times called Amapaln, is one of the finest ports, or “constellation 
of ports,” on the entire Pacific, and on it Hondnras has a lamer 
frontage than Nicaragna or San Salvador. It is npwanls of 50 imles 
in greatest length % about 30 miles in avem^ nidth, with an 
cn^cc from the sea about 18 miles trid^ between the great 
rdcanoes of Conehaguo, 3800 feet high, and Cos^iina, 3000 feet 
high, the bftv idands of Concluigiiita and Miangiilii lying between 
them, with a’ collection of rocks called “Los Faidlones,'^ dividing 
the entrance into four distinct channels, each of sufficient depth fur 
the largest vessds. A channel called “£1 Estero Real” extends 
from the extreme sonthem point of the tay into Nicatagna for 
ataat50nules,readiingwithin fiOorSSmiles ol takeHanagna. Ihe 
principal islandsin tliejxorare Sacate Grande, Hgre, Gnegnenri, and 
Espwsdon belonging to Hondams, and Hartin Pere^ Punte 
Sacate, Conchagnita, and Hlangniii belonging to San Salvador. Of 
these Sacate Grande is the larges^ being abtat 7 mOes long hyi 
broad. The island of Tigre from its j^ition is the most inmortant 
in the tay, bi^g about 20 miles in circnmfeivnoe, and r&ng in 
the form of a cone to the hei^t of 2500 feet. The slope from the 
water for some distance inland Is gentli^ admitting of cultivation. 
Upon the sonthem and eastern shores the lava fonns black ro<^ 
barriers to the waves, varying in height from 10 to SO feet ; bat on 
the northward and eastward are a number of playas or covc% with 
smooth, sandy beaches. Facing one of the most consideiahle of 
these is the port of Amapala, \rith deepwater in front, where dtAfa 
of onlinary size may lie within a cnhlew length of the riiore. This 
island was a favourite resort of the |dratcs, and it was hen that 
Drake had his dcp6t during his operations in the South Sea. It 
exports hides, incligo, tobacco, Imllion, silver and copper ores, and 
Brazil wood. The hay abounds in fisb, oysters, ciabs, and ciay 
fish, and water-fowl suwrm along its shores. The whole le^on 
around it is eminently productive, and adapted to tlie production of 
every tropical commodity. The savannas back from tne shores are 
fitted for grazing, while wheat, potatoes, and other prodnets of the 
temperate zone may ta cultivated on the plateaus and slopes of the 
monntains in the interior, where oaks and pines are almndmt Ihe 
silver and mid mining districts of Tatianoo, Animndna, San 
Martyn, andCorpn-sall iie within from 30 to 40 miles of this hay* 
Limestone is also found nearby, with a fine lose-colouied sandstone. 
Extensive beds of coal exist in tbe valley of the river Lemps. 
Pnerto Cahallo% on the northern coas^ in 15* 49’ R. lat and 87* 
57'' W, lone, was selected by Cortes during his ex|«edition into 
Honduras iSur the settlement wliicli ho founded, with the purpose 
of making it the entrepdt of New Spain ; he called it NativioaA 
For more than two centuries it was the prindpal establishment on 
the coast ; but, dtmng the thne of the buccaneers, the settlement 
was rraoved to Omoa, a few mOes to the east, because of the 
large size of the tay, which could only he adequately defended ly 
the construction ofseveial forts, while a dngle work, still extant and 
formidable, was sufficient for Omoa. port or iwtber bay is 
about 9 miles in drcnmference, with a depth throughout the 
meato part of its area of from 4 to 12 fathom^ with secure 
holding gronnA Towards the nortbem shore the depth of water 
is greatest ; there suitable docks have been constructed, and tbe 
largest ocean steamers may enter and tie up, tbe rise and fall of tbe 
tide being seaieely perceptible. The nrevaning winds ore from the 
north-east, north, and north by west, from dl imich points the i»ort 
** protecte<l. The port of Omoa, in 15" 47' N. lat. and 

W . long, is small hut secure, and is defended ly a strong work, 
£1 Castillo de San Fernando.*’ The anchonige is good, in from 2 
to 6 fathoms. The population in 1876 was about 600, most of 
the inhabitants having removed to San Ped^ 37 miles inland, 
where the business of the port is transacted. Inc enants of these 
ports consist of bullion, tobac^ indigo, sarsaparilhL hides, &c. A 
number of cattle are shipped annually to supply the markets 
ofCnba and the mahogany estimlishments of Belize.* There is an 
aonnoant rapply of fish, turtle, and v^d fowl from the qnnya 

its Vicinity. Pnerto tal is a small tartanr a few mufis 
™ ewtward of Puerto CaballosL Truxillo is an ancient port bj 
5, V iwjg-i situated on the western sliore of 

a noble bay, formed by the projecting land of Punta Castilla. Its 
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trails if cuttiny witli Ohnclio, cr vinca crpartmcnt it may l>c con- 1 
fsidmii tlie iwrt. Tlicre arc fame mines ot geld in its' vicinity. • 
Trinnfo do la Cruz is n large l>iy, conimcnrinz at ruerto Sal, iN-nd- ; 
ing tiicnee iuwaal and tcnninatiiig at Caiio Triiinr<>, with a coa«t> , 
Hnc of npivapls of 20 miles. To tlic uarthvanl of Honduras, in the 
bay of tiio f ante name, distant from 30 to 50 uiili-s, is a clu<-ter of 
ishonds, sometimes cnilc-l the Bay I-iLinds, con.ci>-tin!t of ISoat.in, j 
Guanaja or Ilunacca, l-tila, llarleirctt.i, Helena, and Morat. llicy | 
have a geo-J sail, tine climate, and an adv.intageou.f jxisition. 
Koktan, uie' largest, is .about 30 niihs long by 9 rnilis broad, vith 
mountains ri'ing to the height of 900 feet, eovcrefl aritli vnlu.ahlc 
vo.sds, and ahoiindiug n ith deer and n ild hoga. Its trade is chicliy | 
vith Orleans in pl.intains, cocoa*nut5, rdne apples, Iter. I 
Gn maj i, dieeovered by Coinnibu.s ia 9 miles long i»y 5 miles bro.ad ; i 
it lies 15 mile.* north-east of Iloatan, ba.a interior bigblands j 
tliiokly avoodcil, vitb l>cd.<! of liincsfone. and, it is said, ons of zinc, j 
Wild 'bo 2 s are nunieron«. The other islands are com]>aratirelv > 
small, and may bo rL'g.irdi<-l as detaclual j\irts of Hoatan, nith vhich 
th'-y are connect^I by leefs. J 

JJhirrttlf . — In reai’oct to mmcml rcsourcas, ITonduras * 
ranks first among tliesf'itc.f of Central America; the vork* , 
ing of the minc'‘, Imivovcr, lias been conducted on a \crr ' 
small scale, and in a very rude iinnncr, and as a coiise- 1 
qucnca ino*l of them have heen abandoned and hive filled | 
oritli venter, and hive tints or othfrteise been nllovcd to go ; 
to min. Silver ores are most nhunthtit and valuable. They I 
are chietly found on the Pacific ranges or groups of monn- | 
tiius, wliilc the gold wi.«hiiigs, if not the gold nritics proper, ! 
are mo^t numerous on thu Atlantic Mojre. The silver is j 
fontid in vnrintis combinations with iron, lead, nnd copper, < 
and in a lew in.<-taric:s with antimony. Chlorides of .-ilwr j 
are not uncatnmon, and rank among the richt.<t ores in thu I 
country. Tha princi{ral supply of gold is from thu w.ishiiigf j 
of Oliticiio, which are cvceodingly productive. There are I 
also rich inincf of copper, the orc.s, in all c.i.scs, containing j 
a considerable proportion of silver. Inan ores arc cominun, i 
most of them magnetic, and .sonic so rich that they can be 
worked without smelting. Antimony, zinc, and tin nl-o 
. exist. Lignite li.is been discovered in v.irious locaiitio*, 
and lirge berls exist in the department of Gracia.«, in wliieh 
opali arc nbo abundetiL 

Animalt . — ^Tiic domestic animnli of the country arc much 
the Einic as those of England ond the United States. 
Cattle arc cvcn'whcrc abundant, and form one of the great 
Eouruci of wealth in the country. Of late great numbens 
have been tikcn to Ciibi, where there h a large and 
increasing dcmind for tlieni. The forc'sts are frequented 
by the ocelot or Amcricin tiger, anil the peccary* and deer ; 
the tipir is found ncir tlic sci, and the manatee in the 
northern creeks, ^fonkeys arc imiiicruns and of many 
varieties; the raccoon, squirrel, opo'^siim, ant-eater, nnd 
armidillo abound. Tim alligator Is found in all the 
rivers and Ingooai on both coasts. Of lizards there arc 
numberless varieties, including the iguana. Serpents are 
veiy rare, and of but two or three varieties, of which one 
only is venomous. Tortoise and turtle are everywhere I 
nntiierou*, and of several kinds. Oysters of two varieties 
arc pleutiful, namely, the bank nnd mangrove oyster. Vast | 
befli of the first are found in the Biy of Eon-aeca. Cruala- J 
ceaus of variou-i kinds and sizasi, from the largest lobster to 
the smallest crab, arc abundant. The lagoons and creeks 
of the coast abound in endless varicti&s of fish, ns do alwo 
the waters of the interior. Several varictic.s of honey bees 
also arc found. Mosquitoes are almost unknown in the 
interior, and arc fonnd nt bnt few points on the const The 
woodtick and flea arc common everywhere. Tlic insect 
most dreaded is the “Inngosta” or “vhnpulin," which nt 
intervals alilicts the entfro country, vast columns pa.ssing 
from one end to tlic other, darkening the air, and destroying 
cvciy green thing in their course. The parrot, macaw, niid 
toucan are found everywhere. Hawks, vultures, owls, nnd 
sea eagles arc among the birds of prey. Tlio crow, black- 
bird, Mexican jay, ricebird, swallow, FainbiFd,and humming- 


bird are common. There is a very great variety of water 
birds. The wild turkey, quail, and pigeon are uumcrons 
in the interior. 

Tit/inh!fttnif. — The inh-abitants of Honduras are princi- 
pilly of the Iiiiiian or aboriginal type. JDn the eastern 
puition of the state, betweeu the Eio Homan and Cape 
Urncias & Dios and Segovia river, the country is aloiost 
c.v«;lusivcly oczupiud by intivo Indian tribc.s known uuiler 
the general name-* of Xicaquc.s and Poyax. Portions of 
all of thc.se tribes have accc[>tcd the Catholic religion, and 
live in peaceful nciglibouriiood and good understanding 
with the white inhabitant.-*. Thera arc, however, consider- 
able numbers who live among the mountains, and still con- 
form closely to the aboriginal modes of life. They all 
cnltivatc the soil, and arc good and industrious labourers. 
A .>>ma)l portion of tlic cojsf, above Cape Gracias, is occu- 
picfl by the Sainbo!*, a niixCkl nice of Indians and negroes, 
which, however, is fast di.«appcaring. Spreading al -ng 
the entire north coast are the Carib.«, a rigorous race, 
descendants of the Cariks of St Vincent, one of the 
'NViiidwanl Islands, who were deported in 17&6, by the 
English, to the number of oOOO, and landed on the inland 
of lloatan. They still retain their native language, nnd are 
active, industrious, and provident, forming the chief reliance 
of the milioginy cutters on the coast. A portion of them, 
who hare a mixture of negro blood, arc called the Dlack 
Cirih-*. They profess the Catholic rcligi(>n, bnt retain many 
of their native rites aiul superstitions. In the departments 
of Gracia.**, Connragna, nnd Clioluteca arc many purely 
Indian towns, with iiHuslriouc, peaceable inhabitants, 
retaining many of their primitive habits and their ancient 
larignaite. Tlic aggregate population, in the absence 
of l^u^two^t1ly data, can only be estimated approxi- 
mately. Attempts were made under the crown and snbsc- 
qticiitly under the republic to cflfcct n complete cen-cus, but 
with rWy uns3ti*>fnctor}* results, since it has alwa}‘s been 
found that the ignorant niassc.s of the people, nnd e.^pucially 
thu Indian.**, avoid a censtu* ns in some way connected nith 
milit.'iry conscription or taxation. The bulk of the Spanish 
population exiMU* on the Tacific slope of the continent, 
while on the Atlantic declivity the country is uninhabited 
or but sparsely occiqiicd by Indian tribes, of which the 
number is wliollj* tuiktiowii. Xcvcrtliclc.'<s, from the im- 
perfect data which arc accesribh-, the luipulation of 
JIondnra.s may fiiirly be istiinnfcd at about 100,000, 
COUO to 7000 being n bites, and thn balance Indians and 
the mixed nice.**. 

H'jyirtmfVLi. — ]IoniIina.-i is tlivMcd {•olitic.-illy into seven dcpait- 
iiKiit.-, kir.. <.Vtin.-iy.'i;pin, Gnieia.s, CIiolutcc.i, Tcgnciga1]u, C>Iancho, 
Ynio, amt Kauta flarbara. 

That of Commtafjua lies in the very centre of the state. It con- 
tains the capital of the Kiino name (see Cii.MAY.\orA). The trade of 
the tnu-n is binall, hut the plain around it is very fertile, and capahio 
of bn.staininj;, a.s fonin-rly, a large and flourishing ponulaiion. 
^Kntiieroiis niiiinnnents of' antiquity are senttcied over the plain, 
i-niisiiting of larf.**’, pymmidnl, terraced f.tru(‘tni-c.-i, conical luouiid* 
of earth, and vrnlls of stone.* Pine nnd oak are abnndant on tiia 
hill-), nnd iiinhngnny, cednr, nnd lignum i ih-e, as well os otliir useful 
woo-N. nre found iii the valleys. TJio iio]ial, yultirated in Guate- 
mal 1 mill Me.\ien nn tile footl of the cocliincnl insect, is iudigeiiuns. 

' The iimsl n-mnrkable of these nre the mins of Tcn.nmpua, situated 
on n high hill, 20 miles to the bouth-c.-ist of Comayngua. The lull is 
of the provailinc soft sandstone, about IGOO feet high. At the acces- 
silde jwints are heavy stonewall*, terrared on the inner side for con- 
venience in defence. At various jioiiits arc traces of towers, ond 
Teniains of water re.*ien’oiw. Most of tlie inoniids occur in groups, 
arraiignl with obvious design in respect to each other, from 20 to 30 
feet square, nnd of several binge*. Tiie priiicii*al enelosiire is in the 
very midst of the ruins, at a point conspicuous from every portion oi 
the liill, nnd is 300 feet long by 80 feet broad, but now olovatwl only 
a few feel above the giouinl, on wliieb are Indications of buildings 
Groat qiinnlllies of fragmciifs of pottery are found hew, P»int«l and 
omsinented. Altogether there are the remains of between 300 nnu 
•JOO tmneated, terracctl pyraiiiids of various sizes. The whole served 
probaldy for defensive and religious pur]ioses. 
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line to Garbnlt's Eapids in tlie river Belize, and thence dne with an esecntire and legislative conncil ; and there are 
north to the Mexican frontier.” These limits give a teiii- the nsual judicial establishment, a lands title reg^tiy office, 
toiy ahont 160 miles long hj 60 miles wide at its broadest a public hospital, a Innatic asylum, and an alms-house, 
par^ with au area of 7562 square mOes. There is also an agricultural board for distributing infor- 

The approach to the coast is through cays and coral reefs, mation relative to the cultivation of suitable products, ic. 
and is both difficult and dangerous. For some mUes inland ■ The town of Belize, at the month of the river of the same 
the gronnd is low and swampy, thickly covered with ; name, has ordinarily about 6000 inhabitants ; but the num- 
mangroves and tropical jnngle. Xext succeeds a narrow ' ber is more than doubled during the Christmas holidays, 
belt of rich alluvial land, not exceeding a mile in n-idth, I when the mahogany cutters come in. The dwellings of the 
beyond which, and parallel to the rivers, are vast' tracts of ! wealthy inhabitants are large and commodions. Besides 
sandy, arid land, called ”pine ridges,” from the red pine \ the Government houses, court-honse, barracks, and jail, 
with which they are covered, and which are favourite ; there are several chnrche^ Episcopal, Methodist, Baptist, 
resorts of wild animals. Farther inland these give place > and Presbyterian. There are also some large and costly 
to what are called “ cahoon ridges,” with a deep, rich soil I fireproof warehonses. The place was formerly important 
covered with myriads of palm trees. Xext come broad j from being the commercial entrep&t and depot of the neigh- 
savannas, studded with clumps of trees, through which the j bouriug Spanish states of Fucatan, Guatemala, and Hon- 
streams descending from t]^ mountains wind in every j dutas; bnt this source of prosperity has been mainly dried 
direction. The mountains themselves rise in a succession I up, from the opening of direct communication between 
of ridges parallel to the coast. The first are the Manatee several of these states and the United States and Europe 
Hills, from 800 to 1000 feet high ; and beyond these are and &om the diversion of trade on the Pacific to Panama, 
the Cockscomb Mountains, which are abont 4000 feet The principal product of the country is mahogany, of which 
high. the export for many years wips 20,000 tons annually, bnt 

27o less than sixteen streams, large enough to be called the demand for it is said to be diminishing. Its logwood, 
rivers, descend from these mountains and crests to the sea, ! ranks high, and from 14,000 to 15,000 tons are exported 
between the Hondo and Sarstoon. Behind the Cockscomb ; annually. Be-rides thes^ it produces rosewood, sapodilla, 
range there is a succession of valleys and hill^ with a varied • Santa Maria, and numerous other woods of valne. The 
. elevation of from 1200 to 3300 feet above the level of the ' cahoon or coyol palm is abundant, producing clusters of 
sea. This tract, of which but little is known, consists of j nut^ from which is extracted a valuable oil Several 
open, grassy lands, with interesting park-like scenery, and j varieties of cotton are produced, some of which are of 
could no doubt support a btge number of cattle, as all the ; snperior quality. Sarsaparilla and vanilla are found in the 
conditions of climate, drc., are most favonrable. i interior. The animals of the country comprise many fur- 

^lany aboriginal remains are fonnd, such as fortified : bearing species, as ounces, panthers, &c., and the forests 
hills, crombling walls, and buildings subsiding into ruins. , abouiid with various species of monkeys. Manatees and 
The ruins of extensive cities, with monoliths, statues, and ! alligators are fonnd -in the lagoons and rivers. Among 
carved stones of fine finish are said to be hidden among the ' the birds are tnrkeys, ducks, macaws, parrots, pelicans, 
yet unexplored forests. They are all, however, more or and humming-birds. There is also a small black bottle- 
less similar to the remains fonnd in the neighbonring states fiy, whose bite is most venomous, and which, with the 
of Honduras and Yucatan, and doubtless are the work of wood-tick, is a source of great annoyance in the forest, 
the same race or races^ The mineral resources of the There are also several spemes of venomons snakes and 
colony have been bnt little developed. There are, however, scorpions. Fishes of many varieties are plentifni, ns are 
among the hills many indications of gold, silver, and coal, also turtles, lobsters, and other shell-fish. Cattle and 
The climate generally is hot and damp, bnt favourably horses are kept in sufficient numbers for all needful pnr- 
influenced by the trade winds. The mean temperature for poses. Present statistical information indicates, in&tead of 
1878 was 79'75’’ Fahr. ; the rainfall for the same year improvement in the colony, a considerable falling^ off 
was 105*49 inches, whic^ however, was remarkably high, daring the post ten or fifteen years. Its sugar plantations 
The country is not troubled by hurricanes, nor has it are, however,' in a flourishing condition, having increased 
suffered from earthquakes. It has never been affiicted by in their yearly product from 4035 cwt. in 1860 to 38,667 
epidemics, except (ffiolera. Yellow fever occurs, but only cwt. in 1877. The rate of duty on the principal ancles 
sporadically. The climate is superior to that of Jamaica of import is an average of abont 10 per cent., principally 
and the other West Indian Islands, and the high grounds ad valorem. Machinery, coal, and books are imported 
of the interior are unquestionably healthy. free. The gross amount of revenue for 1877 was £41,588, 

The population is mainly negro, introduced originally against £27,398 in 1863. The public expenditure for the 
as slaves, whence has sprang a hybrid race from inter- lama year was £39,939, and the public debt £5041, the 
mixture with Europeans and Indians. These are engaged latter showing a decrease of £34,000 in nine years. The 
in cutting mahogany and dyewoods, and in fishing. As total tonnage of all kinds entered and cleared in 1877, 
woodmen they are most-efficient, and no class or race of exdnsive of that employed in the coasting trade, was 
men has been able to excel them. A few only cultivate 73,974 tons, of whicli 46,168 tons were British. The 
the^ soil There are no aboriginal tribes within the value of imports^ indnding bullion and specie, for the ten 
limits of Belize, and of the pure Indians there are bnt few, years ending 1877 was £1,781,17.5, and for that year 
belonging principally to the tribes of Yucatan. There are £165,756, of which £84,540 came from Great Britain, 
some Carib settlement. The scanty white population is j ^e exports for 1877 amounted to £124,^3, o^ which 


engagea in commerce, and on the sugar plantations. The 
total population in 1871 was 24,710, of which 12,603 were j 
males and 12,107 females, agunst a total of 25,635 in ! 
1861, showing a decrease of 925^ which can be accounted 
for from the fact that while Ehe political troubles in the 
adjacent states caused many of their citizens to take refuge 
here, these, on the troubles being settled, returned to their 
homes. 

The government is in the hands of a lieutenant-governor, 


£94,548 worth, of domestic produce went ro ureat oiiiinu. 


jffiaoTO.— “Her Majesty's Settlement in the Bay of Honduras,” 
as the temtoty mis formerly styled in official documen^ ones 
its origin to logwood-cutters who fregnented the coast of i ncatnn 
and Central America, after the deeSne of piracy ^in the sea ol 
the Antilles. Most of these had been free companion^ and were 
well aennainted with the const The district was nch m dyewo^, 
and became aprincirrf resort of the English cnttei^ Although thm 
indnstrionsly occupied, they so far rained their dd habits os to 
nnlrp rnwinimt descents on the loirwood establishments of the 
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to April 1751, 1^ 

the position fiom the sea, an esped^on, consrtii® 

Tfas oreantod inland at the tomi of ftten. As it aea^ the o^. 
it wasmet by 250 English, and completdy 

cotters were not again disturbed for a number op'wrs, and tnrar 
mntion had become so wdl established that, in the ^ty «f ^ 
fcctwen England and Spain, the former power, while agreeing to 
demolish “all fortificatwns which Engliw suloects Iiad . 

the Bay of Honduras," nerertheless inustcd ou a danse in forour of 
the Mtlers of logwoo^ that “ they or their 

distnrUd or molested, under any pretext uhat^w, in their Mitt 
pbcffl of catting and iaiding logwood ; and for this pnriKW they 
may build without hindrance and ^py without intemiptontlw 
honsesand mogimnes necessaiy for their fainilics and effects They 
had also assnied to them the full eigo)'*i^t of thi^ ^^™**^*^ 
and powers in the Spanish coasts and territones To insure tne 
observance of this treoty, the Britisli Government sent out 5« 
William Buma^g who not only settled the limits wiiliin wnicii 
the English were to confine their wood-cutting, but also dicr? 
for thew government a coie of regulations or laws known as «»e 
** Barnaby Code." Successful in their contests with the Span^J?^ 
aiad uftw Stwngilhened by the xeco^tion of the crowui the Brltm 
settlers assamed a corresponding mgU tone, and, it is allegcdg 
fresh encroo^ments on the Spanish teiritoiy. The Spaoian^ 
idarmed and indignant and asserting that we settlers not only 
abused the privileges conceded to them hy_ the treaty, hut vere 
engaged in smugglmg and other illicit practices, orasnized a large 
force, end on Septemmr 15, 1779, suddenly attoedeed and d^toyed 
the establishment taking the inhabitants prisoners to Merida, and 
aHerwar^ to Havana, where most of them died.^ The snrvlvors 
were liberated in 1762, and ollowed to go to Jamaica. For ttro or 
three years the establishment seems to have been abandoned, Imtin 
1788 a part of the or^nal settlers, with a considenible body of new 
adventurers, revisited the place, and were soon actively engaged in 
cutting woods. On September 8d of ihat^rear anew treaty was signed 
between Gre.'it Britain and Spain, in which it was expresdy a^ced 
that his Britannic Mijes^’B subjects ^ould have “the riglit of 
cutting, loading, and canj’ing away logwood in the dbtrict lyiug 
between tlie river Wallis or Belize and Bio Hondo, taking the 
coarse of these two rivers for uualteiable boundaries.'* These con- 
cessions ' ‘ were not to he considered os derogating Anm the 4ghts of 
sovereignty .of the king of Spain" over the district in question, and 
all the En^ibhdisperscd in tneSponiditen itorics were to concentrate 
themselves within the district thus defined within eighteen months. 
AAfairs, notwithstanding the explicit stipnlationB ofthe trcalyt do 
not seem to have jiroceeaedfavonrably ; mr, Gtreo years after, anew 
treaty was made, in whidi the king of j^in makes an additional 
grant of territoiy, embracing tlie area between the rivers Siban or 
Jabon and Belize, so that cimectively the mnts emhmcoil the entire 
emt between the river Sibnn in kt Ir 20' on the south and the 
Bio Hondo in kt. 18* 80* on the nort^ a coast-line of about 90 miles, 
with the aiyocent isknds and ^js. But these extended limits 
were conpied with stfll more rigid restrictions. It is not to he sup- 
posed that a popnktion composed of so wayward and lawless a set 
of men at a dtstonce from Engknd was remarkably exact in its 
observance of the letter or spirit of the treaty of 1786. They seem 
to have given great annoyance to their Spanish neighbours, who 
eagerly avsiled themselves of the breaking ont of war between the 
two countries in 1796 to concert a fornddalDle attack on Belizo, with 
a view to the comjdete anniluktion of the establishmenti Th^ con- 
centmted a force of 2000 men at Ounpeochy, wliidi, under thecom- 
mand of General O'Neill, set sail in tnirteen vessels for Belize, and 
amvedoff that pli^ July 10, 1798. ThesetUers, in antidpaHon of 
their anproaim, and aided the Ei^lish sloop of war “MerKm^had 
strongly fortifi^ a sn^ isknd in the harbour, ^led St George's 
Cay, whwee they maintained a determined and effectual rcsistanco 
against the Spanish forces, whidi, after a contest of two days' dura- 
j^on, were ob&ed toabandon their object and retiro to Oampeachy. 
This was the last aUempt to dislo^ the English. The defeat of 
the Spanish attempt of 1798 has been addncod as an act of con- 
quest, thereby pcimanently establishing British soverrigntv. But 
fliOM who take this tjw owrlook the important &bt that, in 
^ ® mf treaty With Spam, the provisions of that of 1786 were 

oioim to any rights aconired in 
wrlue of the defence ; for so late u 1817-19 tto Acts of 

Parliament relating to Behai always refer to itas.“o settlemwt, ior 
certain puipose^ under the rewtection of his M«esfe" After the 

province^ Great Britain 



the project of a treaty with New Grenada in 1826. Great Britidn 


was, therefore, without any lighte in Bcto heyond those conveyed 
by the treaties already quoted, whidi define with the greatest pre- 
cirion the area within which Aw rtehts imght be cxermsed. But 
it appears from a despatch of Sir Gemge Grey, colonial Bccrefary, 
dam in 1836, Aat maims had then been set up to an additmnal 
wide extent of territoir, including the entire coiat as for wu A m 
the river Saistoon, and as far inknd as the mcndinn of Garhntts 
Falk muthe river Belize. This anomalous state of thmffl has no 
donbthad a pimndiciai influence on Ae prosperity of Belize; but 
wlifle Great Britain’s right of sovereignty might w qucslifned, it 
cannot be doubted that the cntoiprise of her subjects has rescued a 
desolate coast from the savage dominion of nature and earned in- 
dustry and civilization where none existed before, and where, if left 
to the control of the Spanish race, none nould have existed to tliis 
day. It was perhaps this consideration that induced Mr Clayton, 
the American seccctary of state, to consent to the exclusion 
of Belize from the opemtion of the convention of 1850 between 
Great Britain and the United States, whereby both powers hound 
themsrives not to occupy, fortify, or colouizc any part of Central 
America. 

See Balisc or Honduras, by ChIcfJnstice Temple, read 

before the Society of Arts^ London, Jnnnoiy 14, 1817 ; Abfra on 
Centml America, hy^ G.Squier, NcwYoik, 1855; A Harraiirc 
Jonm^ across (he Unexplored JPorlion qf British Ifondttras, by 
Henry Ponder, Colonhd Secrtkaiy, Belize, 1879. (E. G. 

HONR Under (he name of hones, whetstones, or 
sharpening stones, a variety of finely siliceoas stones are 
employed for whetting or slmrpening edge tools, and for 
abrading steel and other hard snrfaccs. They generally 
are prepared in the form of fiat slabs or small pencils or 
rods of the material, bat some are made with the outline 
of the special instrument they are designed to sharpen. 
Their abra^ng action is due to the quartz or silica which 
is always present in predominating proportion, some kinds 
consisting of almost pure quartz^ while in others the 
siliceous element is very intimately mis&d with aluminous 
or calcareous matter, forming a uniform compact stone, the 
extremely fine siliceous particles of which im^iart a remark- 
ably keen edge to the instrnments for the 8haq}eniDg of 
which they are applied. Hones are used cither dry, with 
water, or wiA oil, and generally the object to be slmipened 
is drawn with hand pressure backward and forward over the 
surface of the hone ; but sometimes the stone is moved over 
the cutting edge. The coarsest type of stone which can be 
induded among hones is the bat or sqrtbe stone, a porous 
fine-grained sandstone used for sharpening scythes and 
catteni of mowing machines, and for other like purposes. 
Next come the ragstones^ which consist of quartzose mica'- 
sdiist, and give a finer ^ge than any sandstone. Under 
ilie head of oiktones or hones proper the mc^t famous and 
best-known qualities are the German razor hone, the Turkey 
oiktone^ and the Arkansas stone. The German razor hone, 
used, as its name implies, chiefly for razors, is obtained from 
the date mountains near Hatisbon, where it forms a }*clIow 
vein of from 1 to 18 inches in the blue slate. It is sawn 
into tbin slabs, and these are cemented to slabs of slate 
which serve^ as a support. Turkey oilstone is a close- 
grained bluish stone containing from 70 to 75 per cent, 
of silica in a state of veiy fine division, intimately blended 
with about 20 to 25 per cent, of calcite: It is obtained 
only in small peces, frequently flawed and not tough, so 
that the dabs must hare a backing of slate or %vood. It 
is one of tiie most valuable of all whetstones, abrading the 
hardest steel, and possessing sufiScient compactness to resist 
the pressure required for sharpening gravers. The stone 
comes from Ae interior of Asia ilinor, whence it is carried 
to Smyrna.^ Of Arkansas stones there are two varieties 
TOth found in the same district, Garland county, Arkansas, 
United Stetea The finer kind, known os Arkansas Lone, is 
obtained in small pieces at the hot st>rings, and the second 
quality, distinguished as Washita stone, comes from Washita 
or Onachite river. The hones yield on analysis 98 i>er 
cent of silica, with small proportions of alnmina, potozli, 
traces of iron, lime, magnesia, and 
nydrofinonc acid. They are white in colour, extremely 
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hird and keen in grit, and not easily worn down or broken. 
Geologically the materials belong to the millstone grit series, 
and are supposed to be metamorphosed sandstone resulting 
from the permeation through the mass of heated alkaline 
' siliceous waters. The finer kind is employed for fine 
cutting instruments, and also for polishing steel pivots 
of watch-wheels and similar minute work, the second 
and coarser quality being used for common 'tools. Both 
varieties are largely exported from the United States to all 
quarters iu the form of blocks, slips, pencils, rods, and 
wheels. During the Centennial Exhibition of 1876 the 
. comparative value of hones per fi> \vas thus quoted — . 
Arkansas $1'60, Washita *35, Turkey 1*00. Among hones 
of less importance in general use may be noted CTiarnley 
Forest stone, a good substitute for Turkey oilstone ; Water, of 
Ayr stone, Scotch stone, or snake stone, used for tools and 
for polishing marble and copperplates,* Idwal or Welsh 
oilstone, used for small articl^; and cutlers’ greenstone 
from Snowdon, very hard and close in texture, used for 
giving the last edge to lancets. 

HONE, WiLUAU (1780-1842), a political satirist and 
‘a writer on autiquariau and miscellaneous subjects, was 
born at Bath, June 3, 1780. His father, a man of deep 
spiritual experience in that time of religious revival, brought 
up his children in strictness and reverence, but not without 
the sectarian narrowness that so frequently produces reac- 
tion. The parodist of the litany and of the Athanasian creed 
was taught to read from the Bible only. Hone received 
no systematic education. His father having removed to 
London in 1783, he was in 1790 placed in an attorney’s 
ofBce. Becoming connected with the London Correspond- 
ing Society, which was given to freethought and to political 
agitation, he was removed by his father to the office of a 
solicitor at Chatham, but after two years and a half he 
returned to London and became derk to a solicitor in 
Gray’s Inn. Having no liking for the study of the law, and 
apparently no hope of succeeding in it, Hone, being then 
married, started in 1800 a book and print shop and a circu- 
lating library in Lambeth Walk, and he soon after removed 
to St- Martin's Churchyard, where he brought out liis first 
publication, Shaw’s Gtardeuer, and suffered much loss from 
a fire. It was at this time that Hone matured and with a 
friend endeavoured to realize a plan for the establishment 
of popular savings banks, and oven had an interview on 
the subject with the Eight Hon. Gteorge Eose, then presi- 
dent of the Board of Tiadu This scheme, however, fell 
through from lack of support. His partner in the savings 
bank became next his partner in a bookseller’s business ; 
but Hone’s habits were not those of a tradesman, and 
bankruptcy was the result. After several removals, 
having compiled an index to Lord Berner’s translation of 
Froissart, he was in 1811 chosen by the booksellers as 
auctioneer to the trade, and - had an office in Ivy Lane. 
Independent investigations carried on by him into the con- 
dition of lunatic asylums led again to difficulties and failure, 
but, straggling bravely under his burdens, he took a small 
" lodging in^ the Old Bailey, and kept himself and his now 
large family by contributions to magazines and reviews. 
He hired a small shop (or rather box) in Fleet Street^ but 
this was on two separate nights broken into, and valuable 
boob lent for show were stolen. In 1815 he started the 
Travdler newspaper, and endeavoured vainly to exculpate 
Eliza Fanning, a poor girl, apparently quite guiltless, 
executed on a charge of poisoning. From February 1 to 
October 25, 1817,' he published the B^oimisVs Jtegitter, 
UTiting in it as the serious critic of the state abases, to 
which ho soon after applied the lash of satire in those 
political squibs and parodies that made his name known 
throughout the land, and that first gave-notorielyto George 
Cruibhank, who was his .artistic collaborator. In April 
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1817 three ex officio informations were filed against him 
by the attorney-general, Sir William Garrow, and he was 
seized while reading in the street and harried to the lock-up. 
Three sq>aTate trials took place in the Guildhall before 
special juries on the 18th, 19th, and 20th of December 
1817. I^e first, for publishing Wilkes’s Catechism of a 
Ministerial Member, was before hfr Justice Abbot (after- 
wards Lord Tenterden) ; the second, for parodying the litany 
and libelling the prince regent, and tlie third, for pub- 
lishing the Sinecuris^s Creed, a jiarody on the Athanasian 
creed, were before Lord EUenborough. The prosecuting 
officials, among whom we must include the judges, took 
the ground that the prints were calculated to injure public 
morals, and to bring the prayer-book and even religion 
itself into contempt. But there can be no doubt that the 
real motives of the prosecution were political ; Hone bad 
ridiculed the habits and exposed the corruption of the prince 
regent and of other persons in power. He went to the root 
of the matter when he wished the jury “to understand 
that, had he been a publisher of ministerial parodies, he 
would not then have been defending himself on the floor 
of that court.” In spite of illness and exhaustion Hone 
displayed great courage, ability, dignity, and presence of 
mind. On each of the three days he spoke on an average 
seven hours. Notwitbtanding the powerful prosecution 
and the bias of the judges he was acquitted on each 
count, and the result on each occasion was received 
with enthusiastic cheers by immense crowds within and 
without the court. Soon after the trials a public meet- 
ing, in which Alderman Waithman, Sir F. Burdett, and 
Lord Cochrane took part, w'as held, and a subscription 
was begun, by which a large sum was soon collected 
to enable Hone to get over the difficulties caused by his 
prosecution. 

Hone’s most successful political satires were published 
within a few years after his trial. Among them we may 
mention The Political House that Jack built. The Queen's 
Matrimonial Ladder (in favour of Queen Caroline), The 
Man in Moon, The Political Shouman, all illustrated 
by Cruikriiank. Many of his squibs are directed against 
a certain “Dr Slop,” a nickname given by him to Dr 
(afterwards Sir John) Stoddart, a writer in the Times. 
In researches for his defence ho had come upon some 
curious and at that time little trodden literary ground, and 
the results were shown by his publication in 1820 of his 
Apocryffiial New Tedament, and in 1823 of his Andent 
Mysteries Explained. He proposed in 1820 to write a 
History cf Parody, but this never appeared. In 1826 he 
published the Everyday Book, in 1827-8 the Table-Book, 
and in 1829 the Year-Book ; all three were collections of 
curious information on manners, antiquities, and various 
other subjects.^ These are the works by which Hone is 
best remembered. In preparing them he had the warm 
approval of Southey and the assistance of Charles Lamb, 
but pecuniarily they were not successful, and Hone was 
lodged in King’s Bench prison for debt. Friends, how- 
ever, again came to his assistance, and he was established 
in a coffee-house in Gracechurch Street; but this again, 
like most of his enterprises, ended in failnre. Hone’s 
attitude of mind had gradually changed to that of ex- 
treme devoutness, and daring the latter years of his life 
he frequently preached in Weigh House Chapel, Eastcheap. 
In 1830 he edited Strutt’s Sports and Pastimes, and, on 
the starting in 1832 of Has Penny Magazine, he contribnted 
to the first number. He was also for some years sub-editor 
of the Patriot. He died dS Tottenham, 8th November 
1842. “ 

^ According to a recent writer iu I^oles anil Queries (6th S. 1. 171), 
Hone remarked in convenation that he took the idea of the Every- 
day Book in 1814 from Defoe’s Timds Tctescope. 
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HONEY (C!hin.,i»wj Sanak, «wrfA«, mead, hone w/. 
A. a, mtdo,medu, mead ; Groeki m which ^ ® “ 

changed into A; Lat,»»rf; Fr., nud] ^ hump Q ero ., 
ffonw) 1 a sweet viscid li<iaid, obtained bj bees chiefly from 
the ^taries of flowers, those parts of ^wers 
constructed for the elaboration of honey ftee vol iv. 

p. 134), and irftec transportation to the hive m the proven- 
mcnlus or crop of the insects, discharged hy them into the 

cells prepared for its reception. WheUier the nectar under- 
goes any alteration within the crop of the bee is a point on 
Web authors have differed. Some x^n^Myrap^ra 
scutellaris^ and the genus ITteiarinat collect honey. A 
honey-ltke finid, which consists of a nearly pure Boration of 
nncrystallisable sugar having the formula after 

drying in vacuo, and which is used by the Mexicans m the 
preparation of a beverage, is yielded by certain inactive 
individuals of Myrniecoeystus mexicanits^^ Wesmaol, the 
honey-ants or poached ants {harmiyas tnideras or moeht- 
Uras) of Mezica^ abdomen in these insects, owing to 
thedistensibilityof the membrane connecting its segments, 
becomes converted into a globular thin-walled sac by the 
accumulation wiAin it of &e nectar supplied to them by 
their working comrades (YiTesmael, BulL dt PAead* Boy* 
de Srux*f V. 766, 1838). By the Rev. EL C. M*Gbok, 
who discovered the insect in the Garden of the Gods, 
Colorado, the honey-bearers were found hanging by their 
feet, in groups of about diirty, to the roofs of spemal 
chambers in their underground nests, their luge globular 
abdomens cansing them to resemble “bundles of small 
Delaware grapes** {Proc, Acad* Bat ScL Philad*^ 18T9, 
p. 197). A bladderJike formation on the nietathorax of 
another ant, Cremafoyaskr infiatus (F. Smith, Cat of 
SymMpUra^ pt vi. pp. 136 and 200, pi. ix. fig: 1), 
which has a smaQ circular orifice at each posterior lateral 
an^e, appears to possess a function similar to that of the 
abdomen in the honey-ant. 

It is a popular saying that where is the best honey there 
also is the best wool ; and a pastoral district, since it affords 
a greater profusion of flowers, is snperior for the production 
of honey to one under tillage.^ Dry warm weather is that 
most favourable to the secretion of nectar by flowers. This 
they protect from rain by various internal structures, snch 
as papillae, cushions of hairs, and spars, or by virtue of their 
position (in the raspberry, drooping), or the arrangement of 
their coiistitnent parts. Dr A. \y. Bennett (/Tote Momrs are 
FtriUue^ pi 31, 1873) has remarlmd that the perfume of 
flowers is generally derived from their nectar; the blossoms 
of some plante, however, as ivy and holly, though almost 
scentlessiare hi^hlyneetariferous. The exudation of a honey- 
like or saccharine fluid, as hia frequently been attested, is 
not a function exclusively of the flowers iu all plants. A 
sweet material, the manna of pharmacy, e.p., is produced by 
the leaves and stems of a species of ash, praxvKae Oriiue ; 
and boney-secreting glands are to be met with on the leaves, 
petioles pbyllodes stipules (as in Pwio eativa), or bractem 
fas in the IfartyraviacecB) of a considerable number of dif- 
ferent vegetable^ forms. The origin of the honey-yielding 


who 


regards the saccharine matter in nectar os a waste product 
of chefiiical changes in the sap, which, when it happened to 


The tenn honey in its rariou forms is peculiar to the Teutonic 
^up of langttages,.and in the Gothic New Test&meat is woatinfi. the 
Greek wonl being there tnndated mdliiJL ^ 

I Fiat, Tii. 816, pi. 4. 

t ?“*■* 72, 1853) oaleulatee that the average 

weight of the honey le 8-2 flmca that of the body of the ant. or O-Sels 
grammes. 

^ Compare Isa. vil 16, 22, where cuidled milk {A.V., “butter”) 
sad honey as cxnlnelve ortides of diet are in^tive of foreign in- 
vanou, which turns rich agncultural districts into posture lands or 
anenltivated wastea 


be excreted witbin the envelopes of flowers, was utilised 
for tbe important object of cross-fertiHsation, and sub- 
sequently was much increased in quantity, and stored in 
various*' ways (see Gwss and Self Fertilisation of PlanU^ 
p. 402 1876). It has been noted with respect to the 

nectar of the fuchsia that it is most abundant when the 
authors are about to dehisce, and absent in the unexpanded 
flower. 

Pettignm* u of cninfoii that few bees go more than two miles from 
homo in 8(«n:h of honey. TJio iiuiuber of blossoms visited iu order 
to meet the rcciniremente of n sinclc hive of lu?es mu&t be very great ; 
for it has been found by A. 8. Wiisoii (“On the Nectar of Flowers,” 
Brit Assoc, Bey,, 1878, p. 507) t]mt]25hcads of common red clover, 
which is a plant comparative^* ahmidniit in nectar, yield hut one 
gramme (16'432 grains} of sugar *, and ns each liead contains about 
60 florat^ 7,500,000 distinct flower-tubes mast on this estimate lie 
exhausted for each kilogramme (2 *20 1 Ib) of avgar collected. ‘ 


the richer sonrccs of honey nre rwkoncd the atuiln, as|)nragii8, asters, 
barbeiry, basswood {Titia amcrieana), and Uio Euroiican lime of 
linden {T, ettroiwa), beans, honcsels (Evpaioriwii), borage, broom, 
buckwheat, catnip, or catmint Crfario), chcrcy, clcome, 

dnver, cotton, cxvcus« cnrfaiit, dondelion, eucalyptus, fimort 
{l^^nlnria), furze, goldcn-rod {Sdidaffo), goosebvny, ImwUioni, 
heather, liepatica, liorehound, liyncinth, lucerne, maple, mignonette, 
mini motheraort {Leounrus), mustard, onion, imadi, iicar, poplar, 
quince, rape, rasplicny, sago, silver maple, sna|Hlnigon, sonr-wood 
{Oi^endron arhoreum, D.C.), strawberry, b 3 *camorc, teasel, thyme, 
tulip-tree (more esi>crinlly rich in polkn), turnii>, violet, and willows, 
and the “ honey-ucw ” of the Icat'cs of the wliitethorn (Bonnerj, 
oak, linden, hopch, and some other trees. 

Iloncy contains dcxtroglucosc and Imvoglncosc (tbe for- 
mer practically insoluble, the latter soluble in J pt. of cold 
strong alcohol), cane-sugar (according to some), niucila^, 
water, wax, essential oil, colouring bodies, n minute quantity 
of mineral matter, and [lollc-D. By a species of fermenta- 
tion, the cane-sugar is said to bo gradually traiisformcd into 
in\*crted sugar (Imroglucoso with dcxtroglucosc). The 
pollen, as a source of nitrogen, is of importance to the bees 
feeding on tbe honey. It iimy be obtained for examination 
as a s^iment from a mixture of honey and water. Other 
substances which have been discovered in honey arc mannite 
(Guibenrt), n free acid which predpUates the salts of silver 
and of lead, and is soluble in water and alcohol (Calloux), 
and an unci 3 * 8 tallizablc sugar, nearly related to inverted 
stt^r ^ubeiran, Compt Jlemt^ xxviii. 774-75, 1849). 
Brittany honey contains contain, a ferment which deter- 
mines its active decomposition ^Wtirtz, Diet de Chm,, li. 
430^ In tbe honey of Pol^ta apidpennis, a wasp of 
tropical America, cane-sugar occurs in coastals of large size 
(Karaton, Pogg* Aim,, C. 550). Dr J. Camplicll Brown 
J«On the Composition of Honey,” A«o/i/zf, iii. 267, 1878) 
18 doubtful as to the presence of cauc-sugar in ’any one of 
nine samples^ from various sources, examined by him. 
The following average percentage numbers are aflbrdcd 
by his analyses : — ^Imvnlosc^ 3G'45 ; dextrose, 3G*57 j 
minernl matter, -15; water cximllcd at 100® G, 18 5, and 
at a much higher temperature, with loss, 7'81 : the wax, 
liollon, and insoluble matter vary from a truce to 2-1 per 
cent^ The specific gravity of honey is about 1*41. The 
rotation of a polarized ray by a solution of 16-26 grammes- 
of cnido honey iu 100 c.c. of water is generally from — 3-2® 
to —5® at 60® P. ; in the case of Greek honey it is nearly 
—5-5 . Almost oil pure honey, when exposed for some lime 
to light and cold, becomes more or less granular in consis- 
tency,^ Any liquid^ portion can bo readily separated by 
straining through linen. Honey sold out of the comb is 
commonly darified hy heating and skimming ; but accord- 
ing to Bonucr it is always best in its natural state. The 
•wd dejfnirahm of British pharmacy is prepared by heating 
homy in a wator-bath| and straining through flauud pre- 
viously moistened with Warm water. 

The term " vitgin-honey" (A.-S.. hmistear)\i applied 
to the honiy of young bees which have never swarmed, or 
to that which flows spontaneously from honeycomb with or 
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without the application of heat The honey obtained from 
old hives, considered inferior to it in quality, is ordinarily 
darker, thicker, and less pleasant in taste and odour. The 
yield of honey is less in proportion to weight in old than 
in young or virgin combs. The far-famed honey of Nar- 
bonne is white, very granular, and highly aromatic ; and 
still finer honey is that procured from the Corbihres moun- 
tains, 6 to 9 miles to the south-west. The honey of Gfitinais 
is usually white, and is less odorous, and granulates less 
readily than that of Narbonne. Honey from white clover 
has a greenish-white, and that from heather a rich golden- 
yellow hue. What is made from honey-dew is dark in 
colour, and disagreeable to the palate, 'and does not candy 
like good honey. ** We have seen apbido honey from cyca- 
mores,” says F. Cheshire {Pract. Bcc-Kceping, p. 74), “as 
deep in tone as walnut liquor, and where much of it is 
stored the value of the whole crop is practically niV.” The 
honey of the stinglcss bees {Utelipona and Trigona) of 
Brazil varies greatly in quality according to the species of 
flowers from which it is collected, some kinds being black 
and sour, and others excellent (F. Smith, Trans. Ent, Soc.^ 
3d ser., L pt. vi., 1863). That of Apis Peronii, of India 
and Timor, is yellow, and of ver}' agreeable ilaronr, and is 
mure liquid than the British sorts. A. unieohr, a bee 
indigenous to Madagascar, and naturalized in Mauritius 
and the island of Bdtinion, furnishes a thick and syrupy, 
peculiarly scented green honey, highly esteemed in Western 
India. A rose-coloured honey is stated {Card. Chron., 
1870, p. 1698) to lia\’c been procured by artificial feeding. 
The fine aroma of Maltese honey is duo to its collection 
from orange blossoms. Narbonne honey being han'csted 
chiefly from Labiate plants, as roscniaiy, an imitation 
of it is sometimes prepared by flavouring ordinary honey 
with infusion of rosemary flowers. 

Adnltomtions of honey aro starch, (10(001.1610 by the microscope, 
and by its bluo loaction with iodino, also wheaten flour, gelatin, 
chalk, gypsum, pipe-clay, added water, cane-sugar, and common 
sjTup, ana (he uiiTcrcnt varieties of manufacturciTglncosc. Honey 
sophisticated with glucose containing copperas as on impurity is 
tutned of an ink}' cinonr by liquids containing tannin, as tea. £lm 
leaves have been used in America for tho flavouring of imitation 
honey. Stone jars should be employed in prcfercnco to common 
earthenware for tho storngo of honey, whioli acts upon tho lead 
glaze of the latter. 

Honey is mildly laxative in properties. Some few kinds 
are poisonous, as frequently the reddish honey stored by 
the Brazilian wasp Eeetarina (Polistes, Latr.^) Leehegtiana^ 
Shuck., the cfiects of which have been vividly described 
by Aug. de Saint-Hilairc,^ the spring honey of tho wild bees 
of East Nopaiil, said to bo render^ noxious by collection 
from rhododendron flowers (Hooker, Himalayan Journals, 
L 190, ed. 1855), and tho honey of Trebizond, which from 
its source, the blossoms, it is stated, of Azalea jiontiea and 
Rhododendron pontieum (perhaps to bo identified with 
Pliny’s jEg<dethron), acquires the qualities of an irritant 
and intoxicant narcotic, as described by Xenophon (Anab., 
iv. 8). Pliny (A^at Hist., xxi. 45} describes as noxious a 
livid^oloured honey found iu Persia and Gtctulia. Honey 
obtained from Kalmia laiifolia, L., tho calico bush, monn- 
’ tain laurel, or spoon-wood of the northern United States, 
and allied species, is reputed deleterious ; also that of tho 
sour-wood is by some good authorities considered to possess 
undeniable gnping properties ; and G. Bidio {Madras Quart, 
Joum. Med. Sei., Oct. 1861, p. 399) mentions urtiention, 
headache, extreme prostration and nausea, and intense 
thirst among the symptoms produced by a small quantity 
only of a honey from Coorg jungle. A South African 
species of Euphorbia, as was experienced by the missionary 
Mofiat {Miss. Lab., p. 32, 1846), yields a poisonous honey. 

* Mtmoirea du J/iulum, xl. 313, ISSrf. 

* Ib,, xii. 293, pi, zii. fig. B, 1826. Tlio honey, according to 
Loswi^o (f&., ix. 310), is almost eiitiroly soluble In alcohol. 
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The nectar of certain flowers is asserted to cause even in 
bees a fatal kind of vertigo. As a demulcent and flavour- 
ing agent, honey is employed in the oxymel, oxymd scUloe, 
mel hortwts, confectio piperis, eon/, seamnuniii, and conf. 
terehmthvice of the BriHsh Pharmacopoeia. To the ancients 
honey was of very great importance as an article of diet, 
being almost their only available source of sugar. It was 
valued by them also for its medicinal virtues; and in 
recipes of tho Saxon and later periods it is a common- 
ingredient.^ Of the eight kinds of honey mentioned by 
the groat Indian surgical ivriter Susruta, four are not 
described by recent authors, viz., argha, or wild honey,, 
collected by a sort of yellow bee; dihatra, made by tawny 
or yellow wasps ; auMlaka, a bitter and acrid honey-like 
substance found in the nest of white ants ; and cfdfa, or 
unprepared honey occurring on flowers. According to 
Hindu medical writers, honey when new is laxative and 
when more than a year old astringent (U. C. Dutt, Mat. 
Med. of the Hindus, p. 277, 1877). Ceromel, formed by 
mixing at a gentle heat one part by weight of yellow wax 
inth four of clarified honey, and straining, is used in 
India and other tropical countries as a mild stimulant for 
ulcers in tho place of animal fats, which there rapidly 
become rancid and unfit for medicinal puqmses. The 
Koran, in the chapter entitled " The Bee,” remarks with 
reference to bees and their honey: "There proceedeth 
from their bellies a liquor of various colour, wherein is 
a medicine for men” (Sale’s Koran, chap. xvi.). Fills 
prepared with honey as an excipient are said to remain un- 
induroted, however long they may be kept {Med. Times,, 
1857, i. 269). Mead, of yore a favourite beverage in Eng- 
land (vol. iv. p. 264), is made by fermentation of tho liquor 
obtained by boiling in water combs from which the hobey 
has been drained. In the preparation of sack-mead, an 
ounce of hops is added to each gallon of the liquor, 
and after tho fermentation a small quantity of brandy. 
Methcglin, or hydromel, is manufactured by fermenting 
with yeast a solution of honey flavoured uitb boiled hops 
(see Cooley, Cydop.). A kind of mead is largely consumed 
in Abyssinia (vol. i. p. 64), where it is carried on journeys 
in largo horns (Stem, TFaKdmnps, p. 317, 1862). In 
Bussia a drink termed lipetz is made from the delicioas 
honey of the linden. Tho mulsum of the ancient Bomans 
consisted of honey, wine, and water boiled together. The 
clarre, or piment, of Chaucer’s time was wine mixed with 
honey and sjnccs, and strained till clear; a similar 
drink was bracket, made with wort of ale instead of wine. 
L. Mauriol {L’Inseelologie Agricole for 1868, p. 206) 
reports unfavourably as to the use of honey for the pro- 
duction of alcohol ; he recommends it, however, as superior 
to sugar for the thickening of liqueurs, and also as a means- 
of sweetening imperfectly ripened vintages. It is occasion- 
ally employed for giving strength and flavour to ale. In 
ancient Egypt it was valued as an embalming material ; 
and in the East, for tho preservation of fruit, and the* 
making of cakes, swentmeats, and other articles of food, 
it is largely consumed. Grafts, seeds, and birds’ eggs, 
for transmission to great distances, are sometimes packed' 
in hone}'. In India a mixture of honey and milk, or of 
equal parts of curds, honey, and clarified butter (Sansk., 
madhu-parka), is a respectful offering to a guest, or to a 
bridegroom on his arrival at tho door of the bride’s father; 
and one of the purificatory ceremonies of the Hindm 
(Sansk., madhuprdsana) is the jtlacing of a little honey in 
the mouth of a new-born male infant. Honey is fre- 
quently alluded to by tho writers of antiquity as food for 
children ; it is not to this, however, as already mentioned, 

’Foralint of riflcontrDatis(ui(KinconiingIion(!y,ilatin{' (Toni 1026 tol868, 

SCO Worliig, JBiN, Themp., «. 660, New Sill. Soo., 1879. On sundry 
ancient uses for honey, see Boedononn, Uitl. tf Invent., i. 287, 1846. 
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in the extreme sonth-wost comer of flie U'liitcd States, in a mrrotr 
strig of country known as tiie “bee-belt” of California, which 
enjom the soft and equable climate of flie Pacific coast Timber 
in this region is confined to the bottoms near running streams, 
and to the cn&ons, the‘Tiillcys and. hill-sides being covered' wi& 
stunted brushwood aud an. abundant growth of \niite sage, — an 
herb similar to the garden sago, and not to be confounded irith the 
sagebrush of ITerada and'IJtali, wliich is a smeies of wormwood, — 
sumach, and other flowering plants: These uloom nine months in 
tlic year, but are most luxuriant in hby and June. The white 
sage affords a honey comparable- to. that obtained from, the bass- 
wood pf the eastern States. The Californian honey, owing to the 
innocuous nature of the flowers froAi which.it is procured, is devoid 
of the colic-producing properties ascribed to some other varieties 
of honqr. Idr Harbison employs fifteen men in his-apiaries, and is 
reaping rich profits from very many thousands of acres nsdess for 
oidinary purposes. Active operations begin in February, and. in 
Uhreb or April the bees swarm. The taking of the honey commences 
usnally abont May 20th. From Ihe early part of August till as late 
o-s October the flowers- provide no more honeythan is just sufficient 
for the subsistence of the hoes. When October, has begnnt though 
the air is still mild, the hues cease to work, becomiug semi-dormant, 
except for an honr or two every eight or ten. days, when they fly 
near their hives in tire sunshine. Tlio fact that honey until the 
middle of the 16 th eentniy was the only sweet in general' use^ and 
that the aggregate annuoL consumption of sngar is now from 2, to 
2^ millions of tons, points to the condosion that apicaltare, if 
slcilfnlly and extensively conducted, might ere long wcomomo- 
ductive of results of very high importance to commerce. For 
further information regarding Amoncan honey-farming see TAe 
A)ner{eaii See Journal, The Sec-Keqxr^ Eaehange, Gleanings ite 
Bee CuUwre, and The Bee-Keepen^ ATagaziae. 

HONEY-EATER,-' or Hokev-sttcker, names applied by 
many vrritets in a vary loose way. to a large number of 
birds,. some of wbicb, perhaps, have no intimate- affinity; 
bit here to be used, as before in this work (Bisns, voL iiL 
p. 739), iu a more restricted sense for wliat; in the opinion 
of a good many recent authorities,^ sbonld really be deemed 
the Family Meliphoff^ke — excluding therefrom the Ifectte- 
riaiidcB or Snsr-Bntns (which se^ as well as the genera 
Promeropt and Zosterops with whatever allies they may 
possess. Even with this restriction, the extent of the 
Family must be regarded as very indefinite, owing to the 
absence of materials sufficient for arriving at a satisfactory 
conclusion, though the existence of such a Family is pro- 
bably indisputable, hljiking'allowance then for the imper- 
fect light in which they mnst at present he viewed, what 
are here called MdiphagtdfemAvLAs some of the most char- 
acteristic forms of the ornithology of the great Anstmlinn 
Region — members of the Family inhabiting almost every 
part of it, and a sin^e species only, PlUotis linibata, being 
said to occur, outside its limits. They all possess, or are 
supposed to possess, a long protrosible tongue witli a brush- 
like tip, difiering, it is bdieved, in structure from that 
found in. any otlier bird, — Promerops perhaps excepted,; — 
and capable of being formed into a suctorial tube, by means 
of which honey is absorbed from the nectary of fiowers, 
though it would seem that insects attracted by the honey 
famish the chief nourishment of many species, while others 
undoubtedly feed to a greater or less extent on fruits. The 
Meliphagidas, as now considered, are for the most part small 
birds, never exceedin:; the size ot a Mistletoe-Thrnsli ; and 
they have been divided into more than 20 genera,, con- 
taining above 200 species, of which only a few can here 
he particularized. Most of these species have a. very con- 
fined range, being found perhaps only on a single island or. 
group of islands in the Region, hnt there are a few wliiifii 
ore more widely distributed — such os Glycyplala ruflfrons, 
the White-throated^ Honey-eater, found over the greater 
part of Australia and Tasmania. In plumage they vary 
much.. Most of the species of Ptilotis are characterized by 
a tuft of white, or in others of yellow, feathers springing 
from behind tiie ear. In the greater number of the genus 

* Among^them espedallyMrWallare, Oeogr. Distr, Anitnal6,ii.p.27B. 

^ It may bo remarked that the jvung of this species has the Uiroat 
yellow. 
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Jfgzometa^ the males are recognizable by a gorgeous display 
of crimson or scarlet, which has caused one species, M. 
sanguimlenta, to he known as-the Soldier-bird to Anstraltan 
colonists; hut in others no brilliant colonr appears, and 
those pf several genera have no special ornamentation, 
while some have a particularly plain appearance. One of 
the most carious- forms is Prostkemadera — the Tui or 
Parson-bird of New Zealand, so called from the two tnfis 
of white feathers which hang beneath its diin in great 
contrast to its dark' silky plumage, and suggest a likeness 
to the hands worn by ministers of several religious denomi- 
nations when offidating;^ The Bdl-hird of the same island, 
Aathomis melanura — whose melody excited the admiration 
of' Cook the morning after he had anchored, in Queen 
Charlotte’s Sound — is another member of this Family, and 
unfortunately seems to he fast becoming extinct. But it 
would he impossible here to enter much further into detail, 
though, the Wattle-birds, AsUhochicera, of Australia have at 
least to he named. Mention, however, must he made of 
the Frior-hirds, Ttvpidorhgndais, of which nearly a score 
of species, five of them belonging to Australia, have been 
described. With their stout bills, mostly surmounted b^ 
an excrescence, they seem to he the most abnormal forms 
of the Family, and most of them are besides remarkable 
fur the baldness of some part at least of their head. They 
assemble in troops, sitting, on dead trees, with a loud call, 
and are veiy pugnacious, frequently driving away Hawks 
aud Crows. Mr Wallace (Malay Archipelago, ii pp. 150- 
153) discovered the carious fact that two species of this 
genus, — P. bourensis and P. subeomutw, — respective!}' in- 
habiting the islands of Bouru and Ceram, were the object 
of natural “mimicty” on the part of two species of Oriole 
of the genus Mimeta, M; bowrouensis and M. forsteni, 
inhabiting the same islands, so as to he on a superficial 
examination identical in appearance, — the Honey-eater and 
the Oriole of each island presenting exactly the same tints, 
— the black patch of bare skin round the eyes of the former, 
for instance, being copied in the latter by a patch of black 
feathers and' even the protuberance on the beak of the 
Tropidorhynchus being imitated by a similar enlargement 
of the beak of the Mimeta. The very reasonable explana- 
tion which Mr Wallace offers is that the pugnacity of the 
former has led the smaller Birds-of-prey to respect it, and 
it is therefore an advantage for the latter, being weaker 
and less courageous, to be mistaken for it. (a. b.) 

HONEY-GUIDE, a bird so called from its habit or 
supposed habit of pointing out to man and to the Bate! 
(M^ivora eapensis) the nests of bees. Stories to this effect 
have been often told, and may he found in. the narratives 
of many African travellers, from Bruce to Livingstone. 
Yet Mr Layard says (B. South Afnea, p. 242) that the 
birds mil not unfrequently lead any one to a leopard or a 
snake, and will follow a dog with vociferations,^ so that at 
present judgment may perhaps he suspended on the matter, 
though its noisy cty and antics unquestionably have in 

' Mr W. A. Forbes has published a careful monograph of this genus 
in the Proceedings of (he Zoohtgieal Sodeiy for 1879, pp. 256-279. 

^ This bird, decoding to Mr Bnller [Birds if Bew Zadond, p. 88), 
while uttering its wild notes, indulges in much gesticulation, whidi 
adds to tho suggested resemblance. It has great power of ndmiciy, 
and is a favourite cage-bird both with the natives and colonists. 
On one occasion, says this gentleman, he had addresKd a huge 
meeting of Mnories on a mi^er of considerable political importance, 
when "Immediately on the'^rondnsion of my speech, and hef<m the 
old diief to whom my arguments were chiefly addressed had time to 
reply, a Tui, whose nett^ cage hung to a rdter overhead, reqionded 
in a clear empliatioway, ‘Tito ! ’ (false). _ 5Hie dreumstmee natniully 
caused much merriment among my audience^ and qujte upset the 
gravity of the venerable old diief Xe^a Taratoo. ‘Friend, ^ said he, 
laughing, ‘j’onr oiguments are, very good; hut mytadni is a ■very 
wise bird, and he is not yet conwnced I ’ ” _ , - 

® Tliis is also a wdl-known haldtsrith some Cbn'K?®— the Jays and 
Pies for example. 
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many cases the effect signified by its English name. If not 
its first discoverer, Sparrman, in 1777, was the first* who 
described and figured this bird, which he met with in Ae 
Cape Colony {Phil, Ttuiisaxiions, kviL pp. 43-47, pi. i.), 
^ving it the name of Cuculusindicatorj its i^godactylons 
feet with the toes placed in pairs — two before and two 
behind — inducing the belief that it must be referred to 
that genus. Vxeillot in 1816 elevated it to the rank, of 
a genus, Indicatory but it was still considered to belong 
to the Family CncidiitcB (its asserted parasitical habits 
lending force to that belief) by all systematists except 
Blyth and Jerdon, until it was shewn by Mr Blanford (Ohs, 
Oeol, and Zooh Ahymnia^ pp. 308, 309} and Mr Sdater 
{Ihic^ 1870, pp. 176-180) that it was more allied to the 
Barbets, CapUonidcet and, in consequence, was then made 
the type of a distinct Family, IndicatcridoB, In the mean- 
while other species had been discovered, some of them 
differing sufficiently to warrant Sundevall’s foundation of 
a second genus, ProdoiUcuB^ of the group. The Honey- 
Guides are small birds, the largest hardly exceeding a Lark 
in size, and of plain plumage, with what appears to be a 
very Sparrow-like bill Mr Sharpe, in a revision of the 
Fkmily published in 1876 {Orn, MUcellany^ i, pp, 192- 
209), recognizes ten species of the genus Indicator^ to 
which another has since been added by Dr Beichenow 
{Journ, fwr Omxihologie, 1877, p. 110), and two of 
ProdoticcuB, Fonr species of the former, including I, 
Epwrrmani^ which was the first mode known, are found in 
South Africa, and one of the latter. The rest inhabit other 
parts of the same continent, except 7. ai'chipelagicns^ which 
seems to be peculiar to Borneo, and 7, xaM,onotm, which 
occurs on the Himalayas from the borders of Afghanistan 
to Bhotan. The interrupted geographical distribution of 
this genus is a very curious fact, no species having been 
found in the Indian or Malayan peninsula to connect the 
outlying forms with those of Africa, which must be regarded 
as their metropolis. /a*v ^ 
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tataricoy of similar habit, both European, are amongst the 
oldest English garden shrubs, and bear axillary flowers uf 
various colours, qccurring two on a pednncle. There are 
numerous other species, many of them introduced to our 
gardens, and well worth cultivating in shrubberies or ns 
climbers on walls and bowers, either for their beauty or 
the fragrance of their blossoms. 

In the western counties bf England, and generally by agri- 
culturists, the name honeysuckle is applied to the meadow 
clover, IVifdium pratense. Another plant of the same 
leguminous family, Hedymrum coronarinmy a veiy hand- 
some hardy biennial often seen in old-fashioned collections 
of garden plants, is commonly called the French honey- 
suckle. The name is moreover applied with various affixes 
to several other totally different plants. Thus white 
honeysuckle and false honeysuckle are 'names for the 
North American Azalea viseoza ; Australian or heath honey- 
suckle is the Australian Banhzia serrafa, Jamaica honey- 
suckle the Passiflora laurifoliay dwarf honeysuckle the 
widely spread Cornus snectea, Viigin Mary’s honeysuckle 
the European Pulmonaria officinalis^ wliile West Indian 
hone^nckle is the Teeoma capensisy and is also a name 
applied to Desmodinm, 

The wood of the fly honeysuckle is extremely hard, and 
the dear portions between the joints of the stems, when 
weir pith has been removed, are stated by Linnieus to 
be utilized in Svreden for making tobacco-pipes. The 
wood is also employed to make teeth for rakes ; and, like 
that of L. tatarzeay it is a favourite material for walking- 

HONPLEUB, a town of France, at the head of a canton 
in the amndiBsement of Pont I'fivGque in the department 
of aiyad^ u situated on the south side of tho cstunn- of 
the Seine directly qiposite Havre, and about 10 miles to 

north-east 

^ connected by a line running by Pont nSvfique • 

line to j granted in 1879 for another 

As a town Honfleur has the typiei.l 
Mpoct of a small old-fashioned seaport, equally hecdli»s of 

™ ” r cleanliness in its economy. The 

most noteworthy of its buildings is the church of St 
Catherine constructed entirely of timber work and nlnstop 
and conpting of two parallel naves, of which the more 
ancient is supposed to date from the end of the ISrif 
century. A process of restoration is at present fl Mm 
gbing on under Government suponiSo/ fP 
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affords the means of slatcing the channel In 1S7S the 
gross rstnms of the shipping sboired S9i ressels, of irhich 
5SG trere British, 118 Xortregian, and 62 Frencl^ the total 
hnrthenamonntingto 200,939 tons; and there n-ere besides 
840 French coasting vessels w-ith 48,000 tons. Tlie export 
trade consists almost exclosirelv of eggs (from 10 to 12 
cullion dozens vearlv}, ponltir,' table-froits, nnts, batter 
(9 to 12 million Of), and similar prodace for the London 
market : and the principal imports are coals, iron, wheat 
'and oats, cement, wooL and marble, also deals from Xorwav, 
Sweden, and Knsria, and oak timber from Germanv. In 
1879 the wheat imported from the United States amonnted 
to 64,000 tons. Shipbuilding was formerly an extensive 
industry in Honffenr, most of the vessels of from 400 to 
1200 tons belonging to the Havre shipowners issuing from 
its yards ; bnt the number now laid on the stocks is very 
smalL Saw-mills, oil-factories, soap-works, paper-mills, and 
marble-works are the main industrial establishments. The 
population of Honffenr, estimated at 8800 shortly before 
the great Bevolutinn, was 9946 in 1872. In 1876 the 
census showed 9037 inhabitants in the town and 9426 in 
the cornmnne. 

Honffenr, Latinized as JIo:tf.vrinin, dates f»m the 11th centniy. 
and is thus four or five hundred vears older than its srcater tiral 
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got possession ot It only after a 
re;znhr siege of the faubourg St L^nard ; and thongh Heniy IV. 
eSected its cantore in he had again to inrest it in 1594 after 
all the rest of Normandy had submitted to his arms. In the earlier 
veozs of the I7th centnry BonCecr colonists fonndcd Qnebcc, and 
HonSenr txadexs nnder Bznot Panlznier established factories in Java 
and Sumatra. The German troops occupied the totrn in Februarr 
1871. Among the local celebrities are the admirals Doublet, Boitard, 
and Hamelin. 

A. Latrsna Buat httiori^^e tttr SonjSevr tt Tamn^U^tnnt d<e Pont- 
rJTr^^, ISfO; P. P. W Thosas. /Tl/r. <Sf ia viB€ de ffenftvr, IHO; JJitKde 
JTznjZfia^par in er/ant IFc^/kar^ 1^S7 ; Abt4 Siurage, Xtudis Afir. normandt* s 
JteyUnr ctt ZIT* 1S75. 

HO^G-KOXG, properly HiaxG-KxAXC (the place of 
** sweet* streams’’), an important British island-possession, 
sitnatei off the south-east coast of China, opposite the pro- 
vince of Kwang-tnng, on the east side of the estnary of the 
Chu-Ciangor Canton river, 38 miles east of Macao and 76 
sonth-east of Canton, between 22* 9’ and 22* 1' 27. lat. and 
114* 6' and 114* 18' £. long. It is one of a small duster 
named by the Portuguese “Ladrones” or Thieves, on 
4i:conntof the notorioos habits of their old inhabitants. 
Extremely itregnlar in outline^ it has an area of 29 square 
miles, measuring 101 miles in extreme length from north- 
east to south-west, and varying in breadth from 2 to 6 miles. 
From the mainland it is separated by a narrow cbannel, 
which at Hong-Eong roads, between Victoria, the island 
•capital, and Ean-Iang Point, is about one mile broad, and 
which narrows at Ly-ce-moon Pass tolittle over a quarter of a 
mils. The sonthern coast in particnlar is deeply indented ; 
und there two bold peninsulas, extending for several miles 
into tbe sea, form two capacions natural harbours, namely, 
Deep Water Bay, witb the village of Stanley to tbe east, 
and Tytam Bay, which has a safe, well-protevzted entrance 
shovdug a depth of 10 to 16 fathoms. An in-shore island on 
the west coast, c.iUed Aberdeen or Taplichan, affords protec- 
tion to the Sbekjiywan or Aberdeen harbour, an inlet pro- 
vided with a granite graving dock, the caisson gate of 
which is 60 feet wide, and the Hope dock, opened in 1867, 
with a length of 425 feet and a depth of 24 feet. Opposite 
the same part of the coast, bnt nearly 2 miles distant^ rises 
the largest of the surrounding islands, the Lamma, whose 
coDspicnons peak, 3Iunnt Stenhonse, attains a height of 
1140 feet, and is a landmark for local navigation. On the 
northern shore of Hong-Kong there is a patent slip at East or 
Matbeson Point, which is serviceable daring the nortb-east ! 
monsoon, when sailing vessels frequently approach ‘Victoria 
threngh the Ly-ce-moon Pass- The ordinary course for such 


vessels is from the westward, on which side thev are 
sheltered by Green Island and Kellett Bank. There fr 
good anchorage throughout the entire channel separating 
the island from the mainland, except in tlie Ly-ce-moon Pass, 
where the water is deep the best anchora’gc if in Hongl 
Kong roads, ia front of Victoria, where, over good Iioldinc 
ground, the depth is 6 to 9 fathoms. The inner anchoraue 
of Victoria Bay, about half a mile off shore and out of the 
strength of the tide, is 6 to 7 fathoms. Victoria, the seat 
alike of government and of trade, is the chief centre of i*opu' 
latiou, bnt in recent years a tract of 4 square miles on the 
mainland has been covered with public buildings and villa 
residences. Practically an outlying snbnrb of Victoria, 
Kan-lung (Nine Dragons), or as it is commonly called 
Kowloon, is free from the extreme lieat of the capital, being 
exposed to tbe south-west monsoon. Numerous villas have 
^0 been erected along the beautiful we.stern coast of tbe 
island, while Stanley, in the south, has lately been attract- 
ing attention by its excellent qualifications as a watering- 
place. _ 

The island is mountainous throughout, the low granite 
ridges, parted by bleak, tortuous valleys, leaving in some 



Hoag-Eong, Trith adjacent Coa.n and I^!ands. 

jdaces a narrow stripe of level coast-land, and in others 
overhanging tlie sea in lofty precipice*. From the sen, and 
especially from the magnificent harbour which faces the 
capital, the general aspect of Hong-Kong is one of .ringular 
beauty. With something of the rugged grandeur of tbe 
western Scottish isles, and a suggestion of Italian softnes.- 
and grace, it is distinguished by unmistakable tracer of a 
purely tropical character. Inland the prospect !■> v/ihi, 
dreary, and monotonous. Tbe hills have a painfully bare 
appearance from the want of trees. Tbe stream®, which 
are plentiful, are traced through tbe uplands and glens by 
a line of straroling brushwood and rank herbage. No- 
where ii the eye relieved by the grateful evidences of culti- 
vation or fertility. The mountains, which arc mainly com- 
jJO®c-d o: granite, serpentine, and ®ycnite, rise in irregular 
masses to'considerable heights, the loftiest point, Victoria 
Peak, reaching an altitude of 1 825 feet. Tbe Peak lies' 
immediately to the south-west of the capital, in the extreme 
north-west corner of the island, and is used as a station for 
signalling the approach of ycs.®c1s. Patche® of land, chiefiy 
around the coast. Lave been laid under rice. .®wcct p*otatoes, 
and yams, bnt the island is hardly able tv raise a horns- 
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supplj of vegetaUos. The rnango^ licheiii pear, and orange 
ate indigenous, and to these the English have'added eereral 
fruits and esculents. One of the chief prodncts is building- 
stone^ which is quarried bj the Chinese. The animals are 
few, comprising a land tortoise, the armadillo, a spedes of 
bon, several poisonons snakes, and aome woodcock. The 
public works bulTer from the ravages of white an(^ Water 
everywhere abound^ and is supplied to the shipping by 
means of tanks, Hong-Kong acquired the name of an esc- 
tremely nnbeiltliy place at ^e time of settlement, bat it 
luis been found that the mortally is only high in certain 
seasons. It is not free from a certain malaria which, accord- 
ing to ^lontgomery Martin, is thrown off by the decomposed 
rocks that have been baked by a strong sun during the day. 
The change from the heat and rain of summer (May to 
October) to the refreshing temperature of the cool season 
tends to produce disease of the kidneys, &c. During the 
years 1871-75 the mean temperature was 73“ Fahr. in the 
shade, and the range from 56“ to 84“, taking the mean read- 
ings for the months. Occabionally the thermometer regis- 
ters below 40*, and on 26th Febnmry 1876, when extreme 
cold was ^pcrienced, water was frozen to the thickness of 
) of an inch. The annual rainfall was 99*24 inches in 
1871 and 83*43 in 1875. The population, wliich in 1841 
was only 5000, bad increased to 21,614 in 1848, to 37,058 
in 1852, to 123,511 in 1862, and to 139,144 in 1870. 
According to the census of 1872, tliere were of Europeans 
ani Americans 5931, of Chinese 115,444, and of natives of 
India, Goo, Manila, Jhs., 2623. Victoria was the residence 
of ahnost all the European^ and of the Chinese 83 487 

including a boat population 
of 1 l, 309, while 10,507 resided in ICan-lung and other 
viHages, and 11,400 were scattered along tlie coast in boats. 

Fomwly an mtogral p^ of China, the island was fint ceded to 
Af 'v cession was confimied by the twatv 

of Nanking m 1842, the charter bearing date 5th April ISi/ 


ffom which it appears that only 6S persons wece coiirictod hetare 
the superior courts in 1875. The common mode of street convey- 
ance is by choirs, which are carried by coolies, wliilo the iiossagD 
across to &u-lnng is usually effected in feonipans or pull-away 
boats. Victoria has a few slight industries, including suj^r- 
rcfuimg, rum-distilling, and icc*niukiiig. In 1677 tlic iutioductiun 
of a stcaui laundry bioke the monopoly of tlic dhoby. Tiicre nro 
upwards of 500 CCincsc hon« of a siipoiior class belonging to sliip 
comiiindotvs and to dealers In fancy goods, china ware, articles in 

maI.V MM. I #1. aiMLn 



nTl™ Keommendation of a,o 

SderaMo on^aV ^ 

r^oced from £50,000 in 1815 to !e920Q ***1 


auU, and the appeoiance of fhe toim ^ massive 

tho confctruction of public 6«atly improved by 

Ooromment buildiiiM Beiidea several liasdsooie 

Biid bishops {lalncg^ several good hosnital^pv^**^***®?’ ** “^^Jcdral 
a few higher class schools. Imnacks, and 

rai opened m 1S7B n-B ♦!.. hbratr and 


11.. ednci^ti^ual 

wth 1816 pnjdls wc«TaM«“ ««d of tli^w 

ra. nese. *" "“fh the lan^”™ k 

Chinese class for EnimJeawM ““WJ tlSro®i,“ 

bS.£Sb f' “» 


iiniuB uiiu Buii u uumne scale ot vuiuincrce, iigug-tvoiig ones 2U 
pmsent iniporinnce rhicfly to its financial pruniineiice ns the head- 
quarters ot the banking iiitcicbt, and to its nnigid&vnt harbour, 
which makes it both tlie station of the liritish ilvet and an entrciiOt 
for the cubtoni trade of all iiatioiis. In 1877 it was tho iCNideucc 
of 14 foieigu consuls, and had 20 laige bauking-IiouseSe It still 
imports ojiium^ more largely than any other port, and among otlier 
articles of which it is tlic centre of tiade are sugar, fiour, salt, 
china wore, niit-oi], amber, cotton, eandalnood, iroi;)*, betel, Ihe 
stock, gmnite, and ahip sullies. Tbe principal transactions in tt u 
and silk are controlled b}* unns residing in llong-Kong. As it is 
a free i»rt there are no oxnct returns of trade, liut in 1877 the im- 
ports liom Great Britain alone amounted to i:3,G45,0CS and tho 
exports tliitjicr to 4.],89.'i,310. Chief of theiso exrorts was ten, the 
j aluc of whic h in 2876 n as irSS9,5GS. In the same s'ear the ojiiuin 
imiwrtcdamouiiled to 9G, 985 piculs, asconiimred wiUi 09,851 iiieuls 
receiTCd ut all the other treaty ports. 01 3424 chests of lineal 
opium imported in Febraarj* 1876, 1500 passed into Ujc hfindsV 
iflnil 1^24 n ere exMrted ; at the same date tliei e svere 

4800 chests in stock os comiiared w'lth 1374 at SliaiichaL There 
a an unonnoua m«^ger UafUc: between tlio yeara 1871 and 2676 
ba«iiosscd tliroiigh tbe iiortno fewer than 16,000 Chinese 
^lics, of wh^ the nunonty has o gone to the United States. In 
flic 3 var 1S7C Queens an^ drafted hence as many os 8323 emimnt J? 
^ige btMmeis go and come almost daily, the ports in rccul^oni- 
inuuK^tioii nifli liong-Koiig including* Bonihav. Calcutta Sifim 

this 46-2 iwr cent, were junks, d37 kteimier ” 
n?no«" ^ ®*id American built MLiling tc&cIs. Excltuiie 

of nntire .mft there entered and denied (1670) i 359 CIO ton. nt 
^uch^ir.0,952 rrere iu Butish mul l.&% ^fS S 

Uon^-Kong 
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dollar, and Jniianege silver veii * A*«r***^ o«>h» the Amcrienu trade 
to have the lost two coins uln^Hl m*” l"®J““t on foot 
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in die centre of the town, in the Norman style; the dis- 
pensary ; the St Margaret’s charity, originally erected as a 
hospitM for lepers, bnt now used as alm^onses; the nnion 
workhouse, erected in 1836, with accommodation for 250 
inmates ; the grammar school, the national schools, and 
the British school opened in 1878. The town is famed for 
its lace mannfactnre ; and there are also breweries, malting 
establishments, :flour mills, tanneries, brick and tile works, 
and an iron fonnd^. The population of the municipal 
borough in 1871 was 3464. 

Hbniton is supposed to hare originated In a Homan settlement at 
Hembnr}' fait, abbot 3 miles from tbe town, where .there are still 
traces of an extensive camp conjectured to be the Jlorviunum of 
Antoninus. The town first sent members to rafliameut in the 
reign of EdwimLI., bnt after 'the reign of Edward II. the privilege 
was snsiiended until 1C40. In 1SC7 its reiiresenfation was limited 
to one member, and in 1SS8 it was disfranchised. It was incor- 
porated as a municijial borongh in 1846. 

HONOLULU. See Eawauax IhhAA'Ds, rol. jcL p. 531. 
HONOBIUS, f'LA.vivs Augustus, was emperor of the 
West from 397 to 425 A.D. His reign of twenfy-eight 
years was one of the most eventfnl in the Homan anmds ; 
the weakness and timidity of the emperor co-operated with 
the attacks of die Goths and Vaults in promoting the 
rapid disintegration of the empire. Hut his influence on 
the current of events was purely negative, and his reign 
will be noticed under Hoiu:;’ Histout. 

HONOHIUS L, pope Lorn 625 to 638, succeeded 
Boniface V. The festival of tbe Elevation of the Cross is 
said to have been instituted during his pontificate which 
was marked also by considemble 'missionary enterprise. 
Honoaus in his lifetime had favoured tbe formula proposed 
by the emperor Heiadius with the design of bringing 
about a reconciliadon between -fhe Monophysites and the 
Catholics, which bore that Christ had accomplished His 
work of redemption by one manifestation of His will as the 
God-man. For this he was, more than forty years after 
his death, anathematized by name along -with the other 
Monothslite heretics by the council of Constantinople 
(First Tmllan) in 680 ; and this condemnation was sub- 
sequently confirmed by more than one pope, particnlarly by 
Leo IL, as has been abundantly proved by unimpeachable 
evidence against the contendons of Baronins .and Bellar- 
' mine (see Hefele, Die Trrie/ere dee Honorivs «. das vati- 
eoRuche LeJire der Ui^MbarTceit, 1871, who, however, has 
modified his view in Condliengescluehtef 1877). Honorius 
L was sncceeded by Severinus. 

HONOHIUS IL^ (Lambert of Ostia), pope from 1124 
to 1130, succeeded daliztos IT. As papal legate he had 
been one of the framers of the concordat of Worms (1122). 
Daring his pontificate the Frsemonstratensian order, and 
also that of the Knights Templais, received papal sanedon. 
His successor was Innocent 11. 

HONOHIUS £IL, pope from 1216 to 1227, was the 
successor of Innocent HI., whose uncompromising policy in 
the struggle between the papacy and the empire be had not 
firmness and vigour to continue. He consented to crown 
Frederick 11. as Holy Homan emperor in 1220, although the 
engagements made with his. predecessor had nut been ful- 
filled ; the promises which he himself bad exacted be was 
somewhat slow to ui^e,,and it was left to his successor 
Gregory IX. to insist upon their accomplishment. He 
gave papal sanction to the Dominican order in 1216, and 
to the Franciscan in 1223 ; and during his pondficate also 
many of the tertiary ordets first came into existence. 

HONOHIUS TV. succeeded ilartin IV., and was pope 
for two years (1285-1287). After an uneventful pondfi- 
cate he was succeeded by Nicholas IF; 

^ !niis name had been assumed in the previous centnir (1061-64) 
hjr Peter Cadalos; hat he never was recognized as a legitimate 
pope. 
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HONTHEIM, JoHAMT Nikoiaus vox (1701-1790), a 
zealous opponent of Ultramontanism, was bom at Treves, 
January 27, 1701. After receiving his early edneation at 
the Jesnit collie of his nadve town, he studied juris- 
pmdence both there and at Louvain and Leyden. On 
obtaining the degree of doctor of laws at Treves in 1724 
be took the ecclesiastical habii^ and went to Home in 
ordOT to make himself acquainted with the forms of the 
curia. Hetumiug to Treves in 1728, he was appointed 
ecclesiastical conncillor of the consistoiy, in 1732 professor 
of law, in 1741 privy councillor of the archbishop, and in 
1748 suffragan of the see. In 1750 he published at Treves 
Hiitoria Trevirensis diidrnnatica^ and in 1763, under the 
pseudonym of Jnstinns Febrouins, De Statu ecdesioe et 
legitima poledate Romani PonUfids liber singularis, in 
which he maintained the Gallican theory that the supreme 
authority of 'the church was vested not in the pope but in 
the general conneU. This work he in perfect sunplidty 
and sincerity dedicated - to Pope Cfiemeut XIII., -nho, 
however, condemned it and caused it to he burned at 
Home. When Hontheim was 'discovered to be the author 
he was indneed to make a retractation, bnt in his Pebronius 
abbrematus et emendatus (Menna, 1771) and Ftbronii oom- 
mentarius (Vienna, 1781) he nevertheless gave further 
currency to his old views. He died at Montqnintin, 
Luxembourg, September 2, 1790. 

HONTHOHST, Gubaud vaw (born at Utrecht 1590, 
died at Utrecht 1656), was bronght up as a painter at the 
school of Bloemart, who exchanged the style of the Franch- 
ens for that of the psendo-Italians at the beginning of the 
16th centuiy. Infected thus early with a mania which 
came -to be very general in Holland, Honthorst went to 
Italy, where he ccqned the naturalism and eccentricities of 
Michelangelo da Caravaggio. Home again about 1614, 
after acquiring a considerable practice in Home, he set up 
a school at Utrecht which llonrished exceedingly ; and he 
soon became so fashicmable that Sir Dudley Carleton, then 
English envoy at the Hague, recommended his works to 
the earl of A-randel and Lord Dorchester. At the same 
time the queen of Hohemia, sister of Charles L and electress 
palatinei, being an exile in Holland, gave him her counten- 
ance and asked him to teach her children drawing ; and 
Honthorst, thus approved and courted, became known to 
Charles I., who invited him to England. There he painted 
several portraits, and a vast allegoiy, now at Hampton Court, 
of Charles and bis queen as Diana and Apollo in the clouds 
receiving the duke of Buckingham as Mercnty and guardian 
of the king of Bohemia’s children. Charles L, whose taste 
was fiattered alike by the eneigy of Hubens and the elegance 
of Van Dyck, was tlms first captivated by the fanciful 
mediocrity of Honthorst, who thongh a poor exeentant had 
Inckily for himself caught, as Lord Arundel said, “ mneh 
of the manner of Caravaggio’s colouring, then so mndi 
esteemed at Home.” It was his habit to transmute ev^ 
subject into a night scene, from the Nativity, for which 
there wras w'arrant in the example of Correggio, to the 
‘ penitence of the Magdalen, for which there was no warrant 
at all. Bnt unhappily this caprice, thongh "sublime in 
Allegri and Hembraudt,” was bnt a phantasm in the hands 
of Honthorst, w’hose prosaic pencil was not cajiable of more 
than vulgar utterances, and art gained little from tbe 
repetition of these quaint vagaries. Sandrart gave the 
measure of Honthorst’s popularity at this period when he 
says that he had as many as twenty apprentices at one 
time, each of whom paid him a fee of 100 fiorins a year. 
In 1623 he was president of his guild at Utrecht. After 
that he w’ent to England as above stated, retnniiDg to settle 
anew at Utrecht, where he marrieA His position amon^t 
artists wras acknowledged to he important, and in 1626 he 
received a visit from Hubens, whom he painted as the 
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lionest man songht for find fonnd bj Diosgenes Hontbopt 
la his horns et IJtrecht Honthozst Encceeded in pressrving 
the support of the English moaaxoh, for \rhom he finish^ 
in 1631 a la^e pictnre of the king and qneen of Bohemia 
" all their c^dren.” For Lord Dorchester about the 
same period he completed some iHnsttations of the Odyntjf^ 
one of which snrrires in the 'Weld-Blnndell oollMtion at 
Ince ; for the kiz^ of Denmaik he composed incidents of 
Danish histo^, of which one example remains in the gallezj 
of Copenhagen. In the conise of a large practice he had 
painted manj Hkenessra — Charles L and his qneen, the 
doke of Bncl^gham, and the king and qneen of Bohemia. 
He now became conrt painter to the princess of Orange, 
settled (1637) at the ^igne, and painted in snccesdon at 
the Castle of Bjswick and the House in the Wood. The 
time not consnmed in ptodndng pictures was devoted to 
portraits. Even now ii& works are very nnmerous, and 
amply represented in Ciglish and Continental galleries. 
His most attractive pieces are those in which he cnltivates 
the s^Ie of Catavag^o, those, namely which represent 
taverns, with plants, singer^ and eaters. He shows great 
skill in reproducing scenes illuminated hr ^ single candle. 
Bat he seems to have studied too mnch in dark rooms, 
where the subtleties of flesh colonr are lost in the dusky 
smoothness and nnflbxm redness of tints procntable from 
farthing dips. Of great interest stiD, though rather sharp 
in ontlhie and hard in modelling, ate his portraits of the 
D^ of Buctiagham and Family (^mpton Court), the 
Eng and Queen of Bohenua (Hanover and Cbmbe Abbey), 
^jrde Medici (Amsterdam town-haH 1628), the Stadfe. 
holders and their Wives (Amsterdam and Hague), Charles 
Louis wd Rupert Charles Va nephews (Lonvr^ StPeteis- 
bnr^ Combe and WiUin), and Lord Craven 

pational Portrait Galleiy). His early form may be jndged 
by a (1614) at tbe Lonrnsi the ilartjidom of 

^ ^ j!\Scala et'Bomei or the Libetalion 
rt/w . Mnseum ; Ms latest style is that of 

^«»i(164S), where he appears to dis- 
tl» Bide rf Jordaens and otheia,^ HoH&oisi 
brother \rilBan^ bom at Utrecht in 
1604, who di^ It IS said m 1666. He lived chiefly in hS 
Muve place, temporarily at Berlin. But he has left little 
behi^ ^pt a portrait at Amsterdam, and iSiesa 5 

bn™ h palter ofltoteL was 
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^oothness. Though he ®”d 

these are not his favourite ^JecS scenes, 

wtenors, and his deh^t i“ 

eu^m 13 to contrast m one pictnre the 


different atmospberesof rooms Olominated by different lights 
with the radiance of day as seen through doors and windows^ 
He thus brings together the most debirate varieties of tone, 
and produces chords that vibrate with harmony.^ The 
themes whirii be illnstiates are thoroughly suited to his pur- 
pose. Sometimes he chooses the drawing-room where dames 
and cavaliers dance^ or dine, or sing ; sometimes — mostly 
indeed — ^he likes cottages or courtyms^ where honsewiTes 
tend their children or snjperintend the labours of the cook. 
Satin and gold are ns familiar to him as camlet and far, bnt 
thelatterare his favourites ; and there is no article of fumi- 
tore in a Dutch house of the middle dass that he does not 
paint with pleasure. What distingoides him most Asides 
sabQe snggestiyeness is the serenity of his picture^ whether 
in the open or in confined spaces One of his most charm- 
ing arrangements is a canvas in the Ashbnrton collection, 
where an old lady with a dish of apples walb with a 
child along a street bounded by a higb wall, above wliicb 
gables and a chnrcb steeple are seen. The dame is busied 
with the child, whilst a gentleman in a hat and doak 
shows his back in the distance. The sun radiates and 
glitters joyfully oyer the whole. Fine in another way is 
the Mug of Beer in the Amsterdam musenn^ an intenor 
where a woman is seen coming out of a pantiy and giving 
a measnre of beer to a little girl The light flows in Lera 
from a small dosed window. But throngh the door to the 
right we look into a drawing-roon^ and thiongb the open 
sash of that room we see the open air. The three lights • 
are managed with supreme ennuiug: In sudz masterpieces 
as ftese we discern the models famiHar to later artists such 
as Bott^and Koedijk, and a delicate gradation of tints 
which Macs and Meer might have envied. Beautiful for 
Mother peeling Apples, whilst her 
child ioo^ on sup^rted in leading strings by n nurse, the 
sun s^ng through tbe casement to the left, a gem in the 
Speck collection at Lfitschena near Lcipsic. 3Iore subtly 
SD^tTO, in the muEctim of Berlin, is the Mother seated 
n^ abradl^ whilst a child totters away into a lobby on 
fte nght The mother looks into the depths of the cradle 
*os betraying to ns the presence of the baby 
whiA we cannot see. A Card Party, dated 1658 at 
Palace is a good example of De HoocFs 
d^ug-ioom scenra, counterpart as to date and value of a 
O'lldin the National Gallery, and a Smoking 
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in raw silk, but some silk fabrics, sa(^ as flowered crape 
{tehoisha), are also manafactnred. Silk is largely worn 
even by the lowest classes of the inhabitants. 

HOOD, Hobix. See Homir Hood. 

HOOD, Thomas (1799-1845), humorist and poet, 
bom 23d May 1799, was the son of Mr Hood, booksdler, 
of the firm of Yernor & Hood, a man of Intelligence, and 
the author of two novds. Next to being a citizen of the 
world,” writes Thomas Hood in his Litet'aryJSeminiscenees, 
“ it must be the best thing to be born a citizen of the 
world’s greatest city.” The best incident of his boyhood 
was his instruction by a schoohnaster who appreciated his 
talents, and, as he says, “made him fed it impossible not 
to take an interest in learning while he seemed so interested 
in teaching.” Under the care of this “decayed dominie,” 
whom he has so offectlonatdy recorded, he earned a few 
guineas — ^his first literary fee — ^by revising for the press a 
new edition of Paul and Virginia. Admitted soon after 
into the counting-house of a friend of his fanuly, he “ turned 
his stool into a Pegasus on three legs, every fooi^ of course^ 
being a dacfyl or a spondee but the uncongenial profession 
affected his health, which was never strong, and he was 
transferred to the care of a relation at Dundee. He has 
graphically described his unconditional rejection by this 
inhospitable personage, and the circumstances under which 
he found himself in a strange town without an acquain- 
tance, with the most sympathetic nature, anxious for intel- 
lectual and moral culture, but without guidance, instruction, 
or control This sdf-dependence, however, suited the 
originality of his cliaracter : he became a large and indis- 
criminate reader, and before long contributed humorous and 
poetical articles to the provincial newspapers and magazines. 
As a proof of the seriousness with which he regarded the 
literary vocation, it may be mentioned that he used to write 
out his poems in printed characters, believing that that pro- 
cess best .enabled him to understand his own peculiaiities 
and faults, and probably unconscious that Coleridge had 
, recommended some such method of criticism when he said 
he thought “ print settles it.” 

His modest judgment of his own abilities, however, 
deterred Mm from literature as a profession, and on his 
return to London he applied himself assiduously to the art 
of engraving, in wMch he acquired a skill that in after 
years became a most valuable assistant to his literary 
labours, and enabled him to illustrate his various humours 
and fancies by a profusion of quaint devices, wliicli not 
only repeated to the eye the impressions of the text, bui^ 
by suggesting amusing analogies and contrasts, added con- 
siderably to the sense and effect of the work. 

In 1821 Mr John Scot^' the editor of the London 
Magazine^ was killed in a duel, and that periodical passed 
into the Wnds of some friends of Hood, who proposed to 
him to take a part in its publication. His installation 
into this congenial post at once introduced him to the best 
literary society of the time; and in becoming the associate 
of such men as Charles Lamb, Cary, De Quincey, Allan 
Cunningham, Proctor, Talfourd, Hartley Coleridge the 
' peasant-poet Clare, and other contributors to that remark- 
able miscellany, be gradually developed bis own intellectuBl 
powers, add enjoyed that happy intercourse with superior 
minds for whi^ his cordial and genial character was so 
well adapted, and which he has described in his best 
manner in several chapters of LTood’s Ovm. Odes and 
Addresses — ^his first work — ^were written about this time, 
in conjunction with his bVother-in-law Mr J. H. Keynolds, 
the friend of Keats ; -and it is agreeable to find Sir Walter 
Scott acknowledging the gift of the work with no formal 
expressions of gratification, but “wishing jbe unknown 
author good liealth, good fortune, and whatever other good 
things can best support and encourage his lively vein of 
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inoffensive and humorous satire.” Whims and Oddities. 
NaiUmd Tales, Tylney Eall, a novel, and The Plea of the 
Midsummer Fairies followed. . In these works the humorous 
faculty not only predominated, but expressed itself with a 
freshness, ori^nality, and power wMch the poetical dement 
could not chum, ^ere was much true poetiy in the verse, 
and much sound sense and keen observation in the prose 
of these works; but the poetical fedingand lyrical facility 
of the one, and the more solid qualities of the otiier, seemed 
best employed when they were subservient to his rapid wil^ 
and to the ingenious coruscations of his fancy. TMs im- 
pression was confirmed by the series of the Comic Annual, 
a kind of publication at that time popular, which Hood 
undertook and continued, almost unassisted, for several 
years. Under that somewhat frivolous title he treated all 
the leading events of the day in a fine spirit of caricature, 
entirely free from grossness and vnlgarity, without a trait 
of personal malice, and with on under-current of true 
sympathy and honest purpose that will preserve these 
papen^ Hke the sketches of Hogarth, long after the events 
and manners they illustrate have passed from the minds 
of men. But just as the agreeable jester rose into the 
earnest satirist^ one of the most striking peculiarities of 
his style became a more manifest defect, ^e attention of 
the reader was distracted, and his good taste annoyed, by 
the incessant play npon words, of which Hood had written 
in his own vindication — 

“ However critics nuw take offence, 

A donble meaning has double sense.” 

Now it is true that the critic must be unconscious of some 
of the subtlest charms and nicest delicacies of language 
who would exclude from humorous writing all those im- 
pressions and surprises which depend on the use of the 
diverse sense of words. The history, indeed, of many a 
word lies hid in its equivocal uses ; and it in no way dero- 
gates from the dignity of the highest poetry to gain strength 
and variety from the ingenious application of the same 
sounds to different senses, any more than from the contriv- 
ances of rhythm or the accompaniment of imitative sounds. 
But when tMs habit becomes the characteristic of any wit, 
it is impossible to prevent it from degenerating into occa- 
sional buffoonery, and from supplying a cheap and ready 
resource, whenever the true' vein of humour becomes thin 
or rare. Artists have been known to have used the left 
hand in the hope of checking the fatal facility which 
practice had conferred on the right; and if Hood had 
bepn able to place under some restraint the curious and 
complex machinery of words and ^llables which his fancy 
was incessantly producing, his style would have been a great 
gainer, and much real earnestness of objecl^ wM<h now lies 
confused by the brilliant kaleidoscope of language, would 
have remained definite and clear. He was probably not 
unconscious of this danger ; for, as he gained experience as 
a writer, his diction became more sim^e, and his ludicrous 
illustrations less frequent. In another annual called the 
Cfem appeared the poem on the story of “ Eugene Aram,” 
which first manifested the full extent of that poetical vigour 
which seemed to advance just in proportion as his physical 
health ’declined. He started a magazine in his own name, 
for which he secured the assistance of many literary men of 
reputation and authority, but which was mainly sustained 
by his own inteUectual activity. Erom a sit^-bed, from 
which he never rose, he conducted this work with surprising 
energy, and there composed those poems, too few in number, 
but immortal in the English language, such as the “ Song 
of the Shirt,” the “Bridge of Sighs,” and the “ Song of the 
Labourer,” which seized the deep hnman interests of the 
time^ and transported them from the ground of social 
Sophy into the loftier domain of the imagination. They 
are no clamoroas expressions of anger at the discrepancies 
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sad contrasts of hoxnarnty, bat plaiDf solemn pictures of 
coadilioas of life, irhicb^neither^ tlie politimn nor the 
moralist can deny to esisty and Trbidi they are inipsiatively 
called upon to remedy. Woman, in her teas ted life, in her 
harried death, here stands appealing to the society that ^ 
de-zraies her, rrith a combination of eloquence and poetiy, | 
of forms of art at ones instantaneous and peimaaent, and | 
trith a metrical energy and variety of irhich perhaps our j 
lingm^e alone is capable. Prolonged illness brought on j 
straitens! circnmstaoces ; and application was made to j 
Sir liobjrt Peel to place Hood s name on the pension list | 
with which the BricUh state so moderately rewards the , 
national services of literal}* men. This was done readily ' 
and with ant delay, and the pension was continued to*hk J 
wife and finuly after his death, which occurred on the 3d | 
of ^Liy ISi5. Xzne yeacs after, a monnmeut, raised by , 
pablic subscription, in the cemetery of Eensal Green, was 
inaaguratei brMr Honcktou ^lilues (Lord Houghton) with ^ 
a conconrse of spectators that showed how well the memory 
of the poet stood the test of tame. Artisans came from a \ 
great distance to view and honour the image of the popular ! 
writer whose best efforts had been dedicated to the cause j 
and the safTerizigs of the workers of the world ; and literary j 
men of all opinions gathered round the grave of one of { 
their brethren whose writings were at once the ddi^ht of ^ 
every boy and the iustmetion of ctery man who read ' 
them. Happy rhe hnmoiist whose works and life ate an 
illa^tration of the great moral truth that the sense of 
humour is the just balance of all the faculties of man. the i 
bmt security against the pride of knowledge and the con- * 
ceits Oi the unaginatios, the strongest indneement to sabmit * 
with a wise and pious patience to the vicissitudes of human ' 
existence. This was the lesson that Thomas Hood left I 
tebind him, and which his conntxjmen will not easilv 1 
forget. , V J I 

HOOD, Ton (1835-1874). son of Thomas Hood, and ' 
the lahentot of bimiLir thonghless bnllunt Uteaty talents, ' 
at lake Honse, Wanstead, January 19, 183^ '• 
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after which the fleet set sail for America. Although in 
Januaiy 1782 Hood failed xo hold the island of St Chris- 
topher’s against the superior forces of the French, he 
succeeded in very difficult drcnmstances in preserving his 
fleet intact until the arrival of liodney, when he so dis'^ 
ringnislied himself in the action of the 9th April and the 
more important one of the I2tli, that fur his services he 
was created a peer of Ireland with the title of Baron 
Hood of Catheriugtou. On Bodney s return home he was 
again promoted to the cliief command, which he held / 
till peace was proclaimed in 1783. In 1764 Lord Hot^ 
snccessfoily opposed Charles Fox as parUamentaiy candi- 
date for IVestmiaster, and, though he lost his seat on being 
made a lord of the admiralty in 1788, he regained it in 
1790. On the outbreak of war with France^ after the 
Bevolntion, in 1793, he was appointed to the command 
of the fleet in the 3Ieditenanean, where he received the 
surrender of Toulon from the French royalists. Before 
evacuating it to Xapoleon on December 18th, Hood burned 
the wenaL and destroyed fifteen sail of the line besides 
carrying off 'eight. In the following year he succeeded, 
after a stnbboxn resistance, in espriling the French from 
Corsica; and after his return home he was in 1796 
appointed governor of Greenwich Hospital and raised to the 


pi 1799 he was promoted to the rank of odniinil,-andin 1 604 
he received the grand cross of the hath. He died at Bath 
27fli June 1816. The sebievemento of Lord Hood, thon^ 
not of so brilliant a chameter as those of a Blake or a 
Aelson, were the result of titorough seamanship, and of a 

nne nuion of conage and deci&ioa with coolness nud 
eantroD. 
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ffiSiOry of Henry the Great (Henry IV. of France). His 
next production vias Ms Hisenes of the Princes of the House 
of Medieif printed in 1638. In 1642 lie publislied the 
masterpiece of his lif^ his Putdi History, a magnificent 
performance, to tlie perfecting of irhich he liad given fifteen 
years of labour. Hooft died on a visit to Prince Frederick 
Henry at the Hague on the .21st of 3Iay 1647, and vras 
buried in the Xevr Church at Amsterdam. 

Hooft is one of the must brilliant figures .that adorn 
Dutclf literature at its best period. He was the first writer 
to introduce a modern and European tone into belles lottres, 
and the hrst to refresh the sources of native thought from 
the springs of antique and Eenaissance poetry. lyrics 
and liis pastoral of Granida are strongly marked by the 
influence of Tasso and Sannazaro ; his later tragedies belong 
more exactly to the familiar .tone of Ms native country. 
But liigli os .Hooft stands among the .Dutch poets, he stands 
higher, he holds perhaps the highest place, among writers 
of Dutch prose. His historical style has won the warmest 
enlogy from so temperate a critic as3Iutley, and Ids letters 
are the most charming ever publishedin the l>atch.langaage. 
After Vondel, he may on the whole be considered the most 
considerable author that Holland has produced. 

Hooft’s poetical and dramatic works were collected in two volumes^ 
1871, 1873, by P. Leendertz. Shiny editions esdst of bis prose works. 

HOOGEVEEN (i.e.. High Fen or 3Ioor)^ a village and 
commune >cf the Netherlands in the province of Drenthe, 
about 12 miles north-east of 3Ieppel on the railway opened 
in 1870 between that town and Groningen. The i^age 
contains a Rsformed church, erected in 1652 and restored 
in 1766 and 1801, a small but .handsome synagogue a 
poorhouse dating from 1810, and a library belon^ng to 
-the local br.mch of the society Tot nut van H Algm.een\ 
and among the industrial establishments of the commune 
are.-timber yards, sail factories. Muck factories, tanneries, 
brick-works, gin distilleries, and breweries. Hoogeveen 
was founded in 1625 by Baron van Eichten, and in the 
following year it was .erected into a lordship which lasted 
till 1795. The population of the commune, wMch was 
7339'ia 1840, had risen to 10,763 Jn 1874. 

^ HOOGHLY, or HiMli. The Hooghly river. is Ike most 
' westerly and commercially iihe most important diannel by 
wMch the Gknges enters the Bay of Bengal. It takes its 
distinctive name near the town of Sdntipnr, abont 120 miles 
from the sea. The stream now .-known as the Hooghly re- 
presents :three western deltaic distributaries of the Ganges 
— viz., (1) the Bhdgirathf, (2) the Jalangi, and (3) port of 
the 3I&ttibh&ngA. The .Bbagiinthi and Jalangi nnite at 
j^adiyi, 'above the point of their junction with Ihe lower 
waters of the 3r&tdbiidngd,nn’hich has taken the name of 'the 
Clmml before :the -point of jonction and thrown out new 
distributaries of .its own. These three western distributaries 
are known as '‘ThsNadiyd Bivers,” and are important, 
not only os great highways for internal traffic, bnt .also as 
the headwaters of the Hoogly. Like other deltaic distribu- 
taries, they are subject to sudden changes in their channels, 
and to constant silting np. The supervising and keeping 
open of tlie Nadiya .rivers has, therefore, formed one of the 
great .bi&ks of fluvial engineering in Bengal. Proceeding 
south from Sdntipur, wit^ a twist to the east, the Hooghly 
river divides 3Iurshidabdd from Hooghly district, until it 
touches the district of the .Twenty-Four Pargands in 22° 57' 
30' N. lat. and 88° 27' 15' E. long. It then proceeds 
almost due south to Calcutta, next twists to the south-west, 
and finally turns south, entering -the Bay of Bengal in 21° 
41' N. lat. and 88° K long. 

In the 40 miles of its course that are above Calcutta, 
the chaimels of the Hooghly are under no snpervision, 
and the result is that they have silted up and shifted to 
such an extent as to be no longer navigable for sea-going 
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ships. Yet it was upon this upper section that all the 
fiimous ports of Bengal lay in olden times. From Calcutta; 
to the sea (about 80 miles) the river is a record of engineer! 
ing improvement and success. A minute supervision, 
with steady dredging and constant readjnstment of buoys, 
now renders it a safe waterway to ‘Calcutta for ships of 
the largest tonnage, ^nch attention has also been j)aid to 
the port of Calcutta. Tor its trade, shipping, and adminis- 
tration, see Calcutta. 

The tide ro^ rabidly on theiHoo/rhiy, and produces aremarhable 
esunple of the fiavial phenomenon ^oirn as a ** bore.** This con- 
sists of the hcadwave of the adrancingtide, hemmed in where the 
estoa^ norroirs^ suddenly into tlie river, and often excels 7 feet 
in height. It is felt as high up as Cdcntta, and frequently rinlga 
small boats or dashes them to pieces on the bank. The difference 
from the Imrest point of low-water in the dry reason to the highest 
point of high-H°ater in the mins is repiorted at 20 i^t 10 inches. 
The greatest mean rise of tide, about 16 feet, takes ])lace in ^laivh, 
April, or ^y, — ^with a declining range during the rainy season to 
a mean of 10 feet, and a minimum during fieshcts of 3 feet 6 
inches. The scenciy on tlie banks of the Hooghly varies greatly. 
The sea appipach presents nothing to view but sandbank, succeedid 
by mean-iooldng nmd formations covered with coai&e grass. As the 
river naiicws, however, the conutn' imirores. Tires and rice fields 
and villages are common, and at lengtn a section is reached wheie 
the bonks are hi^, and lined with hamlets buried under eveigieen 
groves. TJien come long tiers of shipping, wi A the stately piumted 
mansions of Garden Beach on the margm in the foreground, the 
fort rising from the great pdoin on the bonk higher iip, and the 
domes^ stee^es, and noble public bnildiugs of Calcutta ^jond, — 
all gradually unfolding their beauties in a long panorama. 

HOOGHLY, a British district in the lieutenant-governor- 
ship of Bengal, lying between 22” 13' 45" and 23” 13' 15" 
N. lat., and between 87” 47' and 88” 33' £. long. The aresi, 
including the magistracy of Howrah, amounted in 1878 
to 1467 square n^s. It forms the sonth-eastem portion 
of the Bardwan division, and is bounded H. by the district 
of Bardwdn, E. by die Hooghly river, separating it from the 
districts of Hadiyd and die Twenty-Four Faiganis ; S. by 
the JSllpndcdyaa, separating it fmm jilidnapar ; and W. by 
the same river, separating it from Midnapur, and by 
Bardwdn district. 

The district is flat, with a gradual ascent to the north 
and north-west. The scenery along the high-lying bank 
of the Hooglily has a quiet beauty of its own, presenting the 
appearance of a connected series of orcliards and gardens, 
interspersed * with factories, villages, and temples. The 
principal rivers are the Hooghly, die Damodar, and the 
Bdpndidyan. The Ddmodar is the only laige river which 
intersects the district. As in other deltaic districts, the 
highest land'lies iiearestlhe riven^ and the low’est levels are 
found midway between tw’o streams. There .are in con- 
sequence considerable marshes both betweem the Hooghly 
and 'the Damodar and between the latter river aud the 
Biipndrdyan. 

The first regular census of the district (1872) showed a population 
of 1,488,556 persons, of whom 722,856 were males and 765,700 
fi*Tnn1gR- Of these 813 were Fon-Asiatics, the great majority of 
them Europeans, and 557 were of mixed races (Eurasians). The 
Hindus numbered 1,186,435 ; Mahometans, 209,025 ; and the 
Gliristiauxommnnity, 2583. Seven municiiialities contain a popu- 
lation of over 5000 each, viz., Howrah, 97,784 ; Hooghly aud 
(}lunsnrah ^ven as one town, 34,761 ; Scrampur, 24,448 ; 
Baid^-abati, 13,332 ; Bonsbdrid, 7361 ; Blmdreswar, 7417 ; and 
Eotrang, 6811- Howbah {q.vJ) is tbe largest and most important 
town in tiie district. Amongst other places of interest are — 
Tribeni, a place of mat sanctity, and the scene of many religions 
^therings ; Fanduoh, now a small village, but in ancient times 
the fortified seat of a Hindn ; Tarakeswur, a village contnfning 
a large and richl}* endowed shrine of great holiness, visited at a^ll 
times of the year by crowds of pilgnms. Tlie total revenue in 
1870-71 was £239,452, and the expenditure £84,989. In 18/0 
there wrere 16 maristeriol and 35 civil and revenue court^with 8 
covenanted English officers. The regular police force of.Hooghiy 
and Howrah consisted (1871) of 1140 men, maintained at a cost of 
£20,726. Tlicre was also in 1870 a municipal force (exclusive of 
Howrah) of 583 men, costing £4475, and a rural poliw of /06S men, 
costing £17,856. The number of Government-arded schools m 
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»mCTo& and frf;.: 

remtablea • the chief imports are common nee, English piwc 
S hmi. timber, ic. The el*f nwnnfactniw “f 

w«on. In 1870 there were 400 miles of road in ^w^Wy 
SSnntaincd at a cost of £4000. The East Indmn 
f.rincipal temiinns at Howrah, and ruiw thwwh the di^ct 
ibonHj mile* ; there are 10 stations in the distrwt ™e» « 
SIX in Hooghljr rlistiict used for water-camage, of a total 

lenglli of 33 miles. , - » » i ii« 

Tlie chmtte docs not differ from lhat of Loirer Bengal general^. 
The average maximum temperataTO is M" F., the minimum 6S 1-, 
•ind the average annnal tainfall about 70 inches. The dtseasra 
of the district are fever, cholera, dysentery, &a An eputoic 
mahnous fever has raged at intervals, and is said to have earned 
o r more than Iialf the population and to have almost depopokted 
tfcrtain villages. There are 7 hospitals and dispensaries. 

an historical point of vieir the district possesses os mudi 
interest os any in Bengal, or indeed in Indio. In the early period 
of the Malioin 'tan mm Sitgdon vas the scat of the governors of 
Lower Bengd and a mint toirn. It was also a placo ol great oom- 
iiiennal importance. In couseonenre of the silting up of the 
;^Ara&wari, the river on iriiich l&itgnon was situated, the town be- 
cime inaccessible to lar^ shins, and the Portuguese moved to 
llooghly. In 1682 tho hitter ^ace, having beeu tak«utiom the 
Portuguese by the ^Lihometaus, was made tlie royal jrart of Bengal ; 
and aU tho public offi.-es and records were withdrawn fiom Sd^on, 
which rapidly fell into decay. In 1610 the East India Company 
establish^ a factory at Hoc^uly. This was the first English settle- 
ment in Lower Bengal. In 168^ a dispute having taken place 
between the English factors and the nawab of Bengal, the town 
W.15 bombarded and bnmed to the ground. Thi^ was not the first 
time that Hooghly liod been the scene of n stmggle ded^ng the 
fate of a European power in India. In 1629, wiSn h^ by the 
Portuguese, it was boieged for three montla and a half by a large 
Mahometan force sent by the emperor Shdh Jahdn. The place was 
carried by storm; mote than 1000 Portuguese were killed, upward 
of 4000 prisoners taken, and of SOU vessels only 8 escaped, 
Hoi^hly district jK>«sesse5 historical interest for other European 
nations besides England and Portugal 17ie Butch estaldiriied 
themselves at Chinsurah in the I7th cental^-, and hdd the rdace till 
1325, when it was ceded to Great Britain in escliange for the island 
of Java. The Banes settled at Seiampur, where they remained 
till 1825, when all Danirii possessions in India were transferred to 
the East India Company. Ghandamiigar became a Frendi setUe- 
^*nt in 16S3. The Eimlirii captured this town twice, hnt since 
1316 it has remained in tlie possessiou of the Freni^ 

Hooghlv, the n^inistratire headquarters of the above 
wtnrt, IS a town situated on the right or west bank of the 
Hoogh y, 22 5 1 44" JT, ht and 88* 28' 28" E. Iona 
Hooghly ond Chinsurah form one mnnidpalitv. and 
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'Phfa nrtist wlio was firsb h pupil of Lis ffitliert 
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the death of Dii Hoogstrateu he changed Ins ^dence to 
aud entered the school of Beinbrandfc A 
short rime afterwards he started as a mMter and painter of 
portiaits, set out* on a round of travels which took Inm 
(1651) to Vienna, Rome, and London, and finally retirrf 
to Dort. where he mamed in 1650, and held an appoint 


to Dort, where he mamed ic — ~ - - 

meat os “provost of the mint” Hoogstiaten's works are 
scaree ; but a sufficient number of them has been preserved 
to show that he strove to imitate different styles at diffei^t 
times. In a portrait dated 1645 in tbe Licbtenstein 
collection at Vienna he imitates Rembrandt; and he eoi^ 
tinnes in this vein as late as 1653, when he produced that 
wonderful figure of a Jew looking out of a casement, which 
is one of tbe most cbaracteiistic examples of his manner m 
tbe Belvedere at Vienna. A view of the Vienna Hopuig, 
dated 1652, in the same gallery displays life Aill ns a 
painter of arcldtectura, whilst in a piece at the Hague re- 
presenting a Lady Beadbg a Letter as she crosses a Court- 
yard, or a Lady Consulting a Doctor, in the Van dcr Hoop 
^fubeum at Amsterdam, he imitates De Hooch. One of liis 
latest works is a portrait of Mathys ^tiu den Brouck, dated 
1670, in tbe ^leiy of Amsterdam. The scarcity^ of 
Hoogstraten’s pictures is probably due to his versatility. 
Besides directing a mint, lie devoted some tune to literaiy 
labours, wrote a book on the theory of painting, and 
composed sonnets and a tragedy. We -are indebted to 
him for some of the familiar saying^ of Bembrandt He 
was an etcher too, and some of his plates are still pro- 
serveA His portrait engraved hy himself at the age of 
fifty still exists. 

HOOK, TnEonoBB Edwasd (1788-1841), novelist, 
dramatist, and improvisatore, was born iu London 22d 
September 1788. At Harrow he received but a scant 
education, and although he subsequently matriculated at 
Oxford he never actually resided at the university. Indeed 
he seems to have abandoned aU thought of serious study 
about 1802, on the death of his mother, fifadden, 
a lady of singular beauty and ability. The father, James 
Hook, a composer of some ^tlnction, took great delight 
in exhibiting the esetraordinary musical aud metrical gifts 
of the stripling, and before many months the precocious 
Theodore had become the little pet lion of the green 
room.” At the age of sixteen he scored a dramatic success 
with The Soldiet^B Sehtnif a comic opera, and this he 
rapidly followed up with a series of over a dozen sparkling 
ventures, the instant popularity of which was hardly 
dependent on the inimitable acting of Li.«iton and Mathews. 
But an overweening lore of society withheld Hook from a 
lucrative career as a dramatic author, and for some ten of 
the test years of hislife hegavelumself up to the pleasures 
of tte town, winning a foremost place in the world of 
rashion by hw matchless powers of improvisation and 
mimicry, and startling the public by the audacity of liis 
j iraique gift of impromptu minstrelsy 
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aud newspapers. In 1820 he launched the JoJm Bull, the 
champion of high Toryism and the rimlent detractor of 
Queen Caroline. Witty, incisive criticism and pitiless 
invective secured a large circulation for the newspaper, 
and from this source alone Hook derived, for the first year 
at least, an income of £2000. In the midst of his labonrs, 
however, he was arrested for the second time on account 
of his debt to the states which he made no effort to defray. 
Confined for eight months in a sponging-house, he issued 
thence the first scries of his lively Sayings and Doings (3d 
series, 1828). On his liberation he continued to work with 
his pen indefatigably, ponring forth in the remaining 
twenty-three years of his life no fewer tliau thirty-eight 
volumes, besides numberless articles, squibs, and sketches. 
His novels are not works of enduring interest, but they are 
saved from mediocrity by frequent passages of racy narra- 
tive and vivid portraiture. The best arc Martoell (1830), 
Love and Pride (1833), the autobiogra])hic GilbeH Gurney 
(1835), Jack Brag (1837), Gurney Married (1839), and 
Ptr^rine Bunee (1841). Incessant work had already 
begun to tell on his health, when Hook returned to his 
old social habits, and a prolonged attempt to combine 
industr}' aud dissipation resulted in the sad confession that 
he was “ dune up in purse, in mind, and in body too at 
last.” Ho died 24tli August 1841. His writings in great 
part are of a purely ephemeral character; the less transient, 
touched though they be with a sparkling fancy, have long 
-since passed out of favour ; while the greatest triumphs of 
the improvisatore may be said to have been uTit in wine. 
Fatting aside, however, his claim to literary greatness. 
Hook udll be remembered os one of the most brilliant) 
genial, and original figures of Georgian times. 

See Locklinrt’s UiograjMc Sketch (lStS2), and tlic Scv. B. H. D. 
Barham's Zi/b and Jicmains (3d cd., 187?). 

HOOK, Walthr Farquhar (1798-1875), son of the 
Bev. Dr James Hook, dean of Worcester, and nephew of 
the witty Theodore, was born in London, 13th March 1798. 
Educated at Tiverton aqd Winchester, he graduated at 
Oxford (Christ Church) in 1821, and after holding an 
incumbenc}' in Coventry, 1829-37, aud in Leeds, 1837-59, 
was nominated dean of Chichester by Lord Derby. He 
had received the degree of D.D. in 1837. His friendship 
towards the Tractarians exposed him to considerable pci'- 
secution, but his simple manly character and zealous 
devotion to parochial work gained him the support of 
widely divergent classes. Throughout life he held steadily 
by sober high-church principles, and the earnest, elevated 
tone of his mind is exemplified in such sermons as “Hear 
the Church!” which was preached before the court in 
1837, and subsequently passed through many large edi- 
tions. The vigorous practical turn of his Cliristianit}' is 
attested by the erection in the parish of Leeds, during his 
incumbency, of 21 new churches, 32 parsonages, and over 
60 schools, in addition to the rebuilding of the parish 
church at a cost of £28,000. His literary works, which 
are numerous, attain the limit of their design in advancing 
some ineidental plea or in contributing to the student’s re- 
sources.^ The principal are An Ecclesiastical Biography, 
eontatning the Lives of Ancient Pothers and Modern Divines 
(8 vols., 1845-52), A Church Didtionary (8th ed., 1859), 
The Means of Rendering more Effectual the Education of the 
People (10th ed., 1851), Tlu Cross of Christ (1873), The 
Church and its Ordinances (sermons, 4 vols., 1876), and 
Lives of the Archbishops of Cantaimry (12 vols., 1800-76).' 
Ho died 20th October 1875. A memorial church has been 
erected in his honour at Leeds; it is a 13th century 
Gothic structure, designed by Sir Q. G. Scott (cost 
£25,000), and was consecrated 29th January 1880. 

See Life and Zellers of Dean JTook by his son-in-law, "W. K. W. 
Stephens (2 vols., 1878), and Paridi Sermons (1879). 
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HOOKE, Robert (1635-1703), an original and ingeni- 
ous 'experimental philosopher, was bom at Freshwater, in 
the Isle of Wight, July 18, 1635. His father, who was 
minister of the parish, destined him for the church ; but 
his constitutional ill-health* precluded study, aud threw him 
instead on the resources afforded by his precocious mechani- 
cal genius. From the workshop of Sir Peter Lely, where 
he was placed after his father’s death in 1648, he was 
transferred to the house of Dr Busby, master of West 
minster Sehool ; and there his education progressed with 
surprising rapidity both in its classical and mathematical 
branches. In 1653 he entered Christ Churcli, Oxford, as 
servitor; and ten years later he took his M.A. degree by 
special recommendation of Lord Clarendon, then chancellor 
of the university. After 1655 he was employed and 
patronized by the Hon. Robert Boyle, who turned his skill 
to account in the constraction of his celebrated air-pump. 
Hooke’s inventive faculty exercised itself, between 1657 
aud 1659, in devising tliirty different methods of flying, 
and mure profitably in regulating the movement of watches 
by the application of the balance spring. In 1675 a lively 
controvers}' arose between him and Huygens respecting 
their rival claims to this ingenious invention. The truth 
seems to be that the original idea belonged to Hooke, but 
that the coiled form of the spring, on which its practical 
utility depends, \ras due to Huygens. On the 12th of 
November 1662 Hooke was appouited curator of expeiv 
monts to the Royal Society, and filled the ofiice with extra- 
ordinary diligence and skill daring the remainder of his 
life. In 1664 Sir John Cutler instituted for his benefit a 
mechanical lectureship of £50 a year, and in the following 
year he was nominated professor of geometry in Gresham 
College, where he subsequently resided. After the great 
fire of 1666 he constructed a model for the rebuilding of 
the city, which was highly approved, although the design 
of Wren was preferred. During the progress of the works, 
however, Hooke acted as surveyor, and accumulated in that 
lucrative employment a sum of several thousand pounds, 
discovered after his death in an old iron chest, which had 
evidently lain unopened for above thirty years. He fulfilled 
the duties of secretaiy to the Royal Society during five 
years after the death of Oldenburg in 1677, publishing in 
1681-82 the papers read before that body under the title 
ol Philosophical Collections. A protracted controversy with 
Hevelius, in which Hooke urged the advantages of tele- 
scopic over plain sights, brought him little but discredit. 
His masons were good ; but his offensive style of argument 
rendered them unpalatable and himself unpopular. Many 
circumstances concurred to embitter the latter years of his 
life. The death, in 1687, of his niece, Mrs Grace Hooke, 
who had lived with him for many years, caused him deep 
affliction ; a law suit with Sir John Cutler about his salary 
(decided, however, in his favour in 1696) occasioned him 
prolonged anxiety; and the repeated anticipation of his 
discoveries inspired him with a morbid jealousy. Marks 
of public respect were not indeed wanting to him. A 
degree of M.D. was conferred on him et Doctors’ Commons, 
December 7, 1691, and the Royal Society made him, in 
1696, a grant to enable him to complete his philosophical 
‘inventions. "While engaged on this task he died, wora out 
with disease and toil, March 3, 1703, end was buried in 
St Helen’s Church, Bishopsgate Street. 

In personal appearance Hooke made but a sorry show. 
His figure was crooked, his limbs shrunken ; his hair hung 
in dishevelled locks over his haggard countenance. ^ His 
temper was irritably bis habits penurious and solitaiy. 
Ho. was, however, blameless in morals, and revereirt in 
religion. ' His scientific performances would probably have 
been more striking if they had been less varied. He ongin- 
ated much, but perfected little. His optical investiga* 
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tions led bim to adopt in an imperfect form tlic undiihtory 
theory of light, to anticipate the dnetrino of interference, 
and to observe, independently of though siitvsoqucntly to 
Grimaldi, the plienomenon of dilTraction. Hu was the first 
to state clearly that the motions of the heavenly btidtc^ must 
be regarded es a mechanical problem, nnd he approached 
in a remarkable manner the discover}’ of universal gravita- 
tion. He suggested a method of meteorological forcca«ting 
and a system of telescopic signalling, anticiimted Clilndni’s 
experiment of strewing a vibrating bell with flour, iiivc«li- 
gated the nature of Bounds and the function of Uip air in 
re3[drafion and coznbnstion, and originated the idea of using 
the pendulum as a measure of gravity. 

H& ptmciml vmtinfft are Micrt^mphin, ICC< : L^tonrs Cntlrru 
fliuc, 1674-79 ; ondiw/Auinoru \VoTk% conhifning n slcrtch of hi(i 
*'FhilosopIiittal Algebra,*’ pablishcil by IVollcr in 1705 

HOOKEB, Joseph (1814-1879}, American general, was 
burn in Old Hadley, Massichnsetts, November 13, 1814. 
He was^edneated at the Militar}* Academy at West Point, 
1333-37, and immediately commiudoned second lientenant 
in the Ist Artillery. In the war with Mexico (18iG-45} 
lie served ns aidedc'Camp and assistant a(Uutniit.gDncral, 
and was breveted captain, major, and lieutenant-colonpl[ 
and commissioned captain, formcritorions services in the 
Mgagements at Monteri^, NationalBridgc,nnd Cbnpuhcpec, 
He was trinsferred with his regiment to California iii 
1849 lu l8o3 he resigned his commwsion and bought n i 
Sonoma, which he inanamsd sacce^cifnllv ' 
till 1858, when he was made superintendent of miHtm- ' 
riads m OnMn. Upon the opening of hostnitic in the ' 

offeied bis sword to the Federal Govemwebt. He was ' 
commissioned brigadier-geneml of volunteer^ 51, ,y }r ■ 
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servant was at dinner, after wliidi, when the^ on the return 
of the servant accompanied him to his hons^ Bichard 
was called' to rock the cradle.” Finding him so engrossed 
by worldly and domestic cares, “ they stayed but tiU the 
next morning,” and, greatly grieved at his narrow circnm- 
stauces and nnhappy domestic condition, “left him to the 
company of his wife Joan.” 

The visit had, however, results of the highest moment^ 
not only in r^rd to the career of Hooker, bat in r^id 
to English literature and English philosophical thought. 
Sandys prevailed on his father, the archbishop of York, to 
recommend Hooker for presmtation to the mastership of 
the Temple, and Hooker, though his “ wish was rather to 
gain a better country living,” having agreed after some 
hesitation to become a candidite, the patent conferring 
upon him the mastership was granted 17th. March. 1585. , 
The rival candidate was Walter Travers, a Fresbyterian 
and evening lecturer in the same church Being continued 
in the lectureship after the appointment of Hooker, 
Travers was in the habit of attempting a refutation in 
the evening of what Hooker had spoken in the morning. 
Hooker again replying on the following Sunday ; so it was 
said “ the forenoon sermon spake Canterbury, the afternoon 
Geneva.” On account of the keen feeliiig d&played by the 
partisans of both, Archbishop Whitgift deemed it prudent 
to prohibit the preadiing of Travers, whereupon ho pre- 
sented a petition to the council to have the prohibition 
recalled. Hooker published an Answer to Petition of Mr 

Travers, and also printed several sermons bearing on special 
points of the controversy ; bat, feeling strongly the unsatis- 
facfoiy nature of such an isolated and fragmentary discus- 
sion of separate points, he resolved to compose an elaborate 
and exhaustive treatise, exliibiting the fundamental prin- 
ciples by which the question in dispute must be decided. 
It is probible that the work was begun in the latter half of 
1586, and he had made considerable progress with it before, 
with a view to its completion, he petitioned Whit^ft to be 
removed to a country parsonage, in order that, as he said, 
“1 may keep mysdf in peace and privacy, and bdhold Ghrd’s 
blessing spring out of my mother eart^ and eat my own 
bread wi^out opporitions.” His desire was granted in 
1591 by a presentation to the rectory of Boscombe near 
Salisbury. There he completed the volume containing the 
first four of the proposed Books of the Laws of 

B^xlesiastical Polity. It was entered at Stationers’ Hall, 
9th March 1592, but was not published till 1593 or 1594. 
In July 1595 he was promoted by the crown to the rectory 
of Bis^psboume near Canterbury, where he lived to see the 
completion of the fifth book in 1597. In the passage from 
London to Gravesend some time in 1600 he caught a severe 
cold from which he never recovered, but, notwithstanding 

t reat weakness and constant suffering, he “ was solicitous in 
is study,” ills one desire being “to live to finish the three 
remaining books of Polity.” His death took place about 
Hovember of the same year. A volume professing to con- 
tain the sixth and eighth books of the Polity was published 
at London in 1648, but the bulk of the sixth, book, as has 
been shown by Eeble, is an entire deviation from the sub- 
ject on which Hooker proposed to treaty and doubtless the 
genuine copy, known to have been completed, has been 
lost. The seventh book, which was published in a new 
edition of the w'orkby Gauden in 1662, and the eighth 
- book, may be regarded as in substance the composition of 
Hooker : bu^ a^ in addition to wanting his final revision, 
they have been very unskilfully edited, if they have not 
been manipulated for theological pmposes, their statements 
in regard to doubtful matters must be received with due 
reserve and no reliance can be placed on their testimony 
where their meaning contradicts that of other portions 
of the Polity. 


The conception of Hooker in his later years which we 
form from the varions accessible sources is that of a person 
of low stature and not immediately impressive appearance, 
much bent by the infiuence of sedentary and meditative 
habits, of qni^t and retiring manners, and discoloured iB 
complexion and vrorn and marked in future from the hard 
mental toil which he had expended on his great work. 
Tliere seems, however^ exaggeration in Walton’s statement 
as to the meanness of his dress; and Walton certainly 
misreads his cliaracter when he portrays him as a kind of 
ascetic mystic. Though he was unworldly and simple in 
his desires, and engrossed, ia the purpose to which he had 
devoted his life, — the^ ** completion of the Polity ” — ^fais 
writings indicate that he possessed a cheerful and healthy 
disposition, and that he w*b 8 capable of discovering enjoy- 
ment in eveiydny pleasures, and of appreciating humaali/e 
and character in a wide variety of aspects. He seems to have 
had a special delight in outward nature — as he expressed it, 
he loved see God’s blessing spring out of his mother 
earth;” and he spent much of his spare time iu visiting 
his parishioners^ his deference towards them, if excessive, 
being* yet mingled with a grave dignity which ren- 
dered nnwanantable liberties impossible. As a preacher, 
though singularly devoid, of the qualities which win the 
applause of the multitude, lie always excited the interest 
of the more intelligent, the breadth and finely balanced 
wisdom of his thou^ts and the fascination of his composi- 
tion greatly moditying the impression produced by his 
weak voice and ineffective manner. Partly, doubtless, on 
account of his dimsightedness, he never removed his eye 
from his manuscript and, accui^ing to Fuller, ‘‘he maybe 
said to have made good music with his fid^e and stick 
alon% hnviz^ neither pronunciation nor gesture to grace 
his matter.” 


To accede without explanation to the claim put forth for the 
Peclesiasiical Polity of Booker, that it marks on epoch in English 
prose literature and English thought ^vonld both be to do some 
Injustice to writers previous to him, and, if not to overestimate his 
influence, to misinterpret its character. By no means can his ex- 
cursions in Eng lish ^se be regarded os chiefly those of a pioneer ; 
and not only is his Wellectmu position inferior to that or Sliake- 
speore, Spenser, and Bacon, ^ who alone con he properiy reckoned 
as the master spirits of the age, but in rcahly what efiect he may 
^ve had npon the thou^it of Lis contemporaries" was soon dis- 
regarded and smp^t out of sight in the hand-to-hand stru|^e with 
Puritanism, and nls influence, so far from hein^ immediate and 
confined to one particular era, has since the reaction aminst Puri- 
tanism been slowly and imperceptibly permeating and colouring 
En^ish thought down to the present time. His work is, however, 
the earliest iu English prose with enough of the preserving salt ox 
cxcdl^ce to adapt it to the mental palate ox moilem readers. 
Attempts moie daooratc than those of the old chroniclers hod been 
made two centuries previously to emplc^ English prose both for 
narrative and for discussion ; and, a few years before him, Roger 
AgfflinTn, Sii- Thomas More, Latimer, Sir Philip Sidney, the com- 
pilen of the prayer book, and various translated of the Bible had 
m widdy dineremt departments of literature brought to light many 
samples of the ridi wealth of expression that was latent in the 
huD^a^; but Hooker’s is the first independent work in English 
pre^e St notabhs power and gsniuB, and toe vi^ur and gram of its 
nhonght are not more remaricahle than the feucit}" of its uteraiy 
style. Its more usual and obvious excellences are clearness of 
expression, notwithstanding occasionally con^cated methods; 
great aptness and conciseness in ^ formation of individ^ clauses, 
and such a fine sense of proportion and rhythm in their arrange- 
ment as almosb conceals tiie difficulties of syntax 1^ which he was 
hampered; finished simplicity, notwithstanding a stateliness 
unifonn and unbroken ; n nice discrimination in the dioice of words 
and phrases, so as both to pmtiay the exact diade of his mcamng; 
and to express each. oH his thoughts with that degree of empliaj’ 
appropriate to its place in his composition. In regard to qna^g 
more relating to tiie matter tlian the manner we may 
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him wmv from the niinntire of tcmpomiy 
d for him the tomutrhat xidsfleading ex'ithet 
olidity of learning, not ostentatiously uis- 
n the character and variety of his illus^- 
honsin* masury of dll that relates to his 
f his conceptions, and the sweep and ease of 
‘iighc>t ivgions of thoimht ; the fine poetical 
5* introduced, in wliich his clocxuence attains 
«*ivie harmony that comjarca not unfavour- 
Tose of nis manner is, of coarse, 

lity and variety characteristic of tlie best 
ve litcratnre nucr tlie lapgnage had been 
liy long use, and his sentences, constmeted 
JLatin usages are often tautolo^ral and too 
concatenations of clauses; Intt if, when 
his style presents in some rejects a stiff 
it yet possesses anoriffinal and mnato charm 
freshness nftcr the la^isc of nearly thxeo 

; the Bvlesiaslical is noir ^ilosophi- 
than theological, for wliat thcolci^csl im- 
,y >!tince it posaes^cd was rather in regam to the spirit ana method 
in which tlieolos* should he tUscussed than in regard to the decision 
of strictly theohinicol jioints. Hooker Ixises Ms reasoning on join- 
ciplc’* which he diKCOvered in Angostlne and Thomas Aquinos, but 
intellcctuil atmosphere of Ins age was different from that which 
riirrottnileil them ; he was acted upon hy now and more varions im- 
pui<L« I iiahling him to imhibc more thorouglily the sxurife of Greek 
tfioutrht which was the source of their 2iiwiretioD,and thus to reach 
a liiglvr and rri.*cr Teflon tlian scholasticism, and in a sense to 
inangurite mihlctn plillnsophy in EnglamL It mav ^ admitted 
tint m4pritt*'iplcs are only {Kirtially and in some degree capriciowdy 
witiu:;ht out,— that if he Is not under the dominion of intellcctniu 
icnilcnciM Kuding to opposite results there ore occasional blanks 
and gijw in Jiis argnment uhcre he seems sometimes to be eroiiiiiff 
after a meaning which he cannot fully grasp ; but he S ottS 
cliarged with oh^ciwitv simply because readcia of varions theological 
srbwis IvhAMing mills pnucipleswbat seem the outline and jwti* 
mation of ihejr own id^, are disappointed when thw find that 
V w»tead of acquiring as they nanowh* eximlne them 

ttuticipatioDj^ Widen out into a 
re,sion U*yond their notions and sympathies, and therefore fresm their 
winl of Ticir earclo]^ in mist and shade. It is the exposition of 
I’ni n« fl'?' pniiMples iu the fiist nud Kcond books AW/-- 

and not the application of these 


» cinning hath set HitiiBelf to do all things Ire;” thislawutohodii* 

covered hy reason; and the perfection which reason tcamm ns to 
strive alter is stated, with characteristic breadth of orace]{tion and 
rem^ to the fnetsof human nature, to be “ a triple perfection : first 
a sewal, consisting in those things whldi rmy Jifeitsdf rcqulreth, 
either as necessary supidements, or os beauties or onmments there- 
of ; then an intellectual, consisting in those^ tilings whi^ none 
underneath man is eiriier capable oi or acquainted with ; lastly, a 
spiritual or divine, conristing in those things whereunto wre tend by . 
supernatural means here, but cannot here attain unto them.'* Ap- 
plying his principles to man as a member of a community, he 
assigns practicaUy the same ori^pn and sanctions to ecdesiastical 
as to civil government. ^ theoiy of ^vcnimcnt forms riie basis 
of the Treatise en Civil Government by Xocke, although liOcke de- 
veloped the theoire hi a way that Hooker would not have sanctioned. 
!I%e force and justification of ^Temment Hooker derives from 
public opprohation, either ^ren directly by the parties immediately 
concenuM^ or indirectly through inhentance flnm thdr anoestoxs. 
“Si& men,*' hesays, ''naturuly have no full and perfect powerto 
command whole pmitic multitudes of men, tliercfore utterly with- 
out our consent we could in such sort he at no man’s commandment 
livings And to be commanded we do consent^ when that society 
wheim we are part hath at any time before consented, without 
revoking the same after, by the like universal agreement.” His 
theory as he stated it is in various of its aspects and applications 
liable to objection; but tolien as a whole it is the first phuosophical 
statement of the piindples which, though disregarded in the 
succeeding ago, have mnee regulated political progress in England. 


plied in his theo^ of govonnuent, he asserts the reyM supremacy 
in matters of reSi^oo, and identifies the dxurch and commonweoltu 
as tot different aspects of the same goTernmenk has not met with 
mch general approval, tot practically it is the tiieory of the ablest 
defenders of state churches at the present time. 

^ Gnato wai paUlfhed In hto edition of Kookef s vorlcs, 

^ has been edited for tho Clarendon Preu 
^ ^ (T. r. HO 
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n-ortlif Suffolk, he continued to increase his herbarinm, 
which bscinie the resort and admiration of British and 
Continental botanists. In 1S16 appeared the British 
Jan^^rmaniivv, his first scientific work, which is even 
now a model of microscopic dissection and of accurate 
description and figuring. Tliis was succeeded bj a new 
edition of Curtis’s Flora LowUneHsiff for which he wrote 
the descriptions (IS17-2S); br a description of the PlanttB 
Crirp’oy^micic of A. do Humboldt and A. Bonpland; hy 
the Jfuicoloyia Bnfnnaivt, a very complete account of 
the mosses of Great Britain and Ireland, prepared in 
conjunction with Dr T. Taylor (ISIS) ; and by his JTwsd 
Exotiei, 2 vols. (lSlS-20), devoted to new foreign mosses 
and other cryptogamic plants. In 1820 he accepted the 
regius professorship of botany in Glasgow university, and 
entered upon a new career of activity, in which he soon 
becinie popular as a lecturer, his style being both clear 
and ready. The following year he bronght out the Flora 
Ecotic r, iu which the natural method of arrangement of 
British plants was given with the artificial Daring the 
twenty years he remained at Glasgow he prepared and 
took part in many works, the more important being the 
following : — 

The B'f'anical Ulus' indicating such of the 
specimens as nx desirring cultir.ition, 3 vols. 1822-2/ ; Afoourf 
of Sal-iui's Arctic Plants, 1824 ; C-’lnlojuf of Plan's in the Glnsjoir 
Bc'anie Garden, 1S23; the Botany of Parrfs Third f'bi/op'. 
IS2'j ; The Bo'anieal yfajsanc. ' lS2r-6.‘S, 33 vols. ; leones 
FiUcv'n, in concert tri:h Dr R. K. Orvrill*', 1S29-31, 2 vols. ; 
Bri'Uh Flora, of which several e litions appeared, undertaken with 
Dr G. A. IV. Arnott, 1830, &t\; BciH'h Flora Ci^/p'oyamh (Fanm), 
1833 ; Chamdirs of G:iwra from the Brit Mi Flora, 1830 ; Flora 
Boreal l Anerleana', 1840, 2 vol«., being the botany of British 
^Torth America collected in Sir J. Franklin’s voyage ; Thr Journal 
of B>'an’f, 1830-42, 4 vols. ; Cbi7y>.Tat'/>:i to the Botanical Sfa/jazine, 
1S35-C5,' 2 vols. ; Icanes Planfanna, 1S37-.54, 10 vols. ; the 
Bo'any of Bvehefs Voyag: to the Pneifeand Behrinfs Straits (with 
Dr Amott, 1841}; the Genera Filieum, 1842, from the original 
coloiine<l drawings of F. Bauer, with additions and dcs'*riptive 
letterpress ; The l/xnion Journal of Botany, 1842-48, 7 vols. ; 
Xo'eton the Botany of the Aataretie Poyaye of the Erehue and 
Terror, 1S43; Species Fillcnm, 1346-01, S vols., the standaril 
work on tliis subject ; A Century of Ordtvle/r, 1S4C ; Journal 
of Bo'any and Keic GarJfii Mi^yUnny, 1849-37, 9 vols. In 
1849 he c-lib-d the Xiyer Flora of Vbgcl, and the Bhododendrans 
of Sikkim, J'letoria lieyia, 1851 ; Bascum of Eeoromie Botany at 
Eew, 1855; Filio’s Erotiei, 1S57~59: The Brit sth Ferns, 1661-62: 
A Century of Ferns, 1834 ; A S-'Cond Century of Ferns, 1860-61. 
The estimation in whidi he li-Id his patron tho duke of Bolford 
is shown in the Better on his grace's death i>rintcd in 1840, calling 
attention t>the services tendered by him to botany and hurticuUnre. 

It was mainly by Hooker’s esertions that botanists were 
appointed to the Government expeditions. While his works 
wets in progress his herbitium rdeeired large and valuable 
additions from all parts of the globe^ and his position as a 
botanist was thus vastly improved. He received the honour 
of knighthood from William IT. in 1S36 in consideration 
of his meritorious researches in scientific botany ; and a 
few years later, in 1841, he was appointed director of 
the Royil Botanicil Gardens of Kew, on the resignation 
of Mr .^iton. The attainment of this post had long been 
the object of his life. The gardens flourished under his 
admini-ctntion ; the Government had confidence in him ; 
and his numerous friends and correspondents took pride in 
contributing to the scientific needs of his herbarium. From 
small beginnings the gardens expanded nnder his direction 
to To acres, with an arboretum of 270 acres; and three 
masenra«, enriciied with many thousand examples of vege- 
table prodnets, hive been added, forming together, with 
the magnificent p.i1m-house and conservatories, the most 
delightfnl and beintifnl resort that the inhabitants of 
London possess ; while his extensive library of reference 
and admirably arranged herbirium, the greater pari of 
which was presented by Sir William to the country, form 
a constant attraction to the botanist. He was engaged on 
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the Siftiopsis FUieum with J. G. Baker when an epidemic 
at Kew bronght his valuable life to a close. He *i i»d 
August 12, 1865, in the eighty-fimt year of his age. 

HOOLE, JoHX (1727-1803), translator and dramalist, 
was bom at iloorSelds, London, in December 1727. At 
the age of seventeen he became a clerk in the accountant^ 
department of the East India Honse. TTis leisnte honis he 
devoted to the stndy of Latin and especially Italian, after 
obtaining a masteiy of which be commenced writing trans- 
lations of the diief works of the Italian poets. He pub- 
lished the Jerusalem Delivered of Tasso in 1763, the 
Orlando Furioso of Ariosto in 1773-1783, the Dramas of 
Metastasio in 1767, and Rinaldo, an early work of Tasso, 
in 1792. He also wrote the following dramas — Cyrus 
(176S), Timanthes (1770), and Cleonia (1775), none of 
which achieved success, lie verses of Hoole have been 
praised by Johnson, with whom he was on terms of 
intimacy, hot, though correct, smooth, and flowing they 
cannot be commended for any other merit ; and the noble 
poetry of Italy, transmuted through the cracible of his trans- 
lations, becomes spiritless and commonplace. In 1773 he 
was promoted to be auditor of Indian accounts, which office 
he resigned in 1783, and in 1786 he retired to Abinger 
near Dorking, Snrrcy, where he died 2d April 1803. ' 

Sec AneedMes tf the Life of John Hoole, by the Rev. Samuel Hoole, 
London, 180.3. 

HOOPER, JoBX (c. 1495-1555), bishop and martyr, 
was a native of Somersetshire, and was bom about 1495. 
He was educated at Merton College, Oxford, and after 
taking his degree of bachelor of arts in 1518 joined the 
order of Cistercian monks at Gloucester. Snhsequentlv, 
“while living too much of a court life in the palace of tSe 
king,” his attention was directed to the writings of Zwingli, 
and the result of his perusing them was that after a diligent 
study of the Scriptures he became a zealous advocate of the 
principles of the Reformation. For a short time he was 
chaplain to Sir Thomas Arandel, but, being warned of the 
danger to which his opinions exposed him, he in 1539 made 
his escape to France. Returning to England shortly after- 
ward^ he found that plots were again being laid for his 
lif^ and escaped to Ireland disguised as a sailor. From 
Ireland he again went to France, passing thence to Germany, 
nhere he married, probably in 1546. After his marriage 
he settled in Zurich till March 1549, when he set out for 
England. Immediately on arriving in London he began 
to apply himsdf to the work of instracting the masses, and 
so successful were his labours that the chnrchts in which 
he lectured were crowded by eager audience^ and that the 
king specially requested him to remain in London to farther 
the progress of the Reformation. In 1550 he was pre- 
sented to the bishopric of Gloucester ; but, refusing it on 
account of objections to the oath and vestments, he was sum- 
moned before the cooncil, and ultimately was imprisoned 
for some time in the Fleet, till he intimated that his scroples 
had been removed. The duties of his episcopate he dis- 
charged with a diligence, zeal, and self-sacrifice that have 
been rarely equalled. He preached three or fonr times a 
day in the towns and villages of his dioces^ and so regard- 
less was he of fatigue that his wife wrote Bnllin^r to 
“ recommend Master Hooper to be more moderate in his 
labour,” lest his '*overabnndan1 exertions should cause a 
premature decay; ” he made minute inquiry into the know- 
ledge, doctrine^ conduct, and worldly condition of his detgy, 
whose impoverished livings he petitioned the conncil to be 
'allowed to augment out of his own income ; and he sup- 
plied a free dinner in his haU to the poor of thejci^ daily, 
sitting down and sharing it with them. In 1552 he was 
created bishop of Worcester in commendam. On the acces- 
sion of Maiy in the following yeor he was immediately 
arrested and sent to the Fleet, and after suffering eighteen 
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montlia* imprisoiiment Le was on Januaij 29, 1555, tried I blood bursts from tbe nos^ month, and ears, or is extrara- 
for iiere?r and condemned to death. The sentence ims [ sated into the conjnnctiva of the eyes. A single fit larelv 

- * * . *.»_i .f . _ . . _ ii.. I j r. 1 ir A.t - _ 2 1 . 
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carried out on February Dth, the martyr endnrii^ the 
agonies of the stake, which on account of the accidental 
use of green wood were unusually protracted, with great 
fortitn le. Hooper’s opinions were more decidedly anti- 
Romish thin those of Cranmer or Ridley, and very ueaily 
identical with those afterwards promulgated by the Pntitans. 
He W. 1 S the author of watious sermons and coutroreisial 
treatises. 

Ills £^ir> irri'inySf edited for the Parker Society by the Rcr. 
Siaiuei Ctrr, app^ireJ in 18^3, and his Inter /Tri/in^f/edited for 
tlic si*ne socti'ty by the fiev. Charles Xerinson, dLA . in 1852. A 
nvvr ednton of his woxks was pabbshed at Oxford in 1855. 

HOOPfXG-OOUGH, or Whoopixg-Cough Perfiw- 
tzs, Chfo-Oou^h), an infectious disease of the respiratory 
mueons membrane, mauitetiug itself by frequently 
curriag paroxysms of convolsive coughing accompanied 
with pjculhr ranorons inspirations. It occors for the most 
part among children, nnd only once in a lifetime. 

^ Tha specific cause of hoopiog-congh is unknown, but the 
riew which ascribes it to some atmospheric condition ap- 
pmrs to detire support from the frequenev of this disease 
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lasts beyond from half to three-quarters of a minute, but 
after the whoop ".another recui^ aud of these a number 
may come and go for sereral minutesL The paroxysm 
ends by the coughing or vomiting up of a vismd tenacious 
secretion, and nsnally after this the patient seems compare- 
tWefy wdl, or, it may be, somewhat wearied and fretful 
The frequency of the paroxysms varies according to tie 
severity of the case, being in some instances only to tlie 
extent of one or two in the whole day, while in others there 
may be several in the course of a singU hour. Slight causes 
serve to bring on the fits of coughing, such as the acts of 
swallowing, talking, laughing, ciying, ic,, or th^ may 
occur without any apparent exciting cause. In generel 
cliildren come to recognize an impEnding attack by a feeling 
of tickling in the throat, and th^- ding with dread to their 
mothers or nnises, or take hold of some object near them ' 
for support daring the paroxysm ; but although exhausted 
by the severe fit of cough^^g they soon resume their i)lay, 
apparently little the worse. The attacks are on the whole 
most severe at night. This stage of the disease nsnallv 
continues for thirty to fifty days, but it may be shorter or 

lOUner. it is Hnrmcr fliie iIiaI- ...... . . 
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[“^tfroatentofoarteeafc. stage nsuallj- 

by tbs abatement of the cataSal « ® “ marked 
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patient grows deep-red or Uvid appear. The 
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jNumeroQs remedifi^ loe paroxysms, 

are the bromides rf 

add, chloral, chloS efh“r or potossium, hydrocranic 

administered under medial safely 

1 the symptoms iu indi^na dIT* 
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but considered by Dr Marie {Ibis, 1873, p. 20S) to deserve 
sepirate rank as Epopomorphce. *11115 species lias an exceed- 
ingly wide range in the Old World, being a regular snmmer- 
Tisitant to the whole of Europe, in some parts of which it 
is abundant as well as to Siberia, mostly retiring south- 
wards in autumn to winter in equatorial Africa and India, 
though it would seem to be resident tliroughout the year 
in North-Eastern Africa and in China. Its power of wing 
ordinarily seems to be feeble ; but it is capable of very 
extended flight as is testified by its wandering habits (for 
it occasionally makes its appearance in places very far re- 
moved from its usual haunts},' and also by the fact that 
when pursued by a Falcon it will rapidly mount to an ex- 
treme height and frequently effect its escape from the 
enemy. -About the size of a Thrush, with a long, pointed, 
and slightly arched bill, its head and neck are of a golden- 
buff — ^the former adorned by the crest already mentioned, 
which be^ns to rise from the forehead and consists of broad 
feathers, gradually increasing m length, tipped with black, 
and having a snbterminal bar of yellowish-white. The 
upper part of the back is of a vinous-grey, and the scapulars 
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and flight-feathers are black, broadly barred with white 
tinged in the former with buff The tail is black with a 
white chevron, marking off about the distal third part of 
its length. The legs and feet are as well adapted for run- 
ning or walking as for perching, and the scutellations are 
continued round the whole of the tarsi Chiefly on account 
of this character, which is also possessed by the Larks, 
Sundevall {Tentamen, pp. 53-55) united the Upujndce and 
Alaftdidce in the same “ cohots ” HolaspideoB. Comparative 
amitomy, however, forbids its being taken to signify any 
real affinity between these groups, and the resemblance on 
Ais point, which is by no means so striking as that dis- 
played by the form of the bill and the coloration in certain 
Larks (of the genus Oerthilauda, for instance), must be 
ascribed to analogy merely, though at present no explana- 
tion of the why and the wherefore can be offered. 

Fleasing as is the appearance of the Hoopoe as it fear- 
lessly parades its showy plumage, its habits are much the 
reverse. All observers agree in stating that it delights to 
find its food among filth of the most abominable description, 
and thb especially in its winter-quarters. But where it 
breeds, its nest, ujually in the hole of a tree or of a wall, 
is not only partly composed of the foulest material, but its 
condition becomes worse os incubation proceeds, for the 
hen scarcely ever leaves her eggs, being assiduously fed by 
the cock as she sits j and when the young are hatched. 
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their fmces are not removed by their parents,^ os is the 
case with most birds, but are discharged in the immediate 
neighbourhood of tlie nest, the unsanitary condition of 
which can readily be imagined. Worms, grabs, and insects 
generally, form the Hoopoes’ food, and upon it they get so 
fat in autumn that they are esteemed a delicate morsel in 
some of the countries of Southern Europe, and especially 
by the Christian population of Constantinople." 

Not a year passes bnt the Hoopoe makes its appearance 
in some part or other of the British Islands, most often in 
spring, and if unmolested would doubtless stop to breed in 
them, and a few instances are known in which it has done 
so. Bat its remarkable plumage always attracts attention, 
and it is generally shot down so soon as it is seen, and 
before it has time to begin a nest, which there is reason to 
think wonld not in a temperate climate become so offensive 
a nnisance as it is in more southern latitudes. Eight or 
nine so-called species of the genns have been described, 
but of them the existence of five only has been recognized 
by the writers who have most lately investigated them — 
Messrs Sharpe and Dresser {Birds of Europe, pt. vii.). 
Besides the Upupa epoin above treated, these are U. indica, 
resident in India and Ceylon ; U. longirostris, uhich 
seems to be the form of the Indo-Chinese countries ; U. 
marginata, peculiar to Madagascar; and U. qfricana or 
U. minor of some writers, which inhabits South Africa to 
the Zambesi on the east and Bengueli on the west coast. In 
habits and appearance they all resemble the best-known and 
most widely-spread species, and their particular dificreuces 
cannot, for want of space, be here ijointed out.^ (a. x.) 

HOORN, a town of Holland, at the head of an arron- 
dissement in the province of North Holland, 20 miles 
N.N.E. of Amsterdam and 10 miles S.W. of Enkhuizen, 
with which it is connected by the road called De Slreek, or 
The Stroke. TheHoomerhop, a bay of the Zuyder Zee, forms 
a good outer harbonr, and the inner harbour is shut in by a 
sluice which can be opened only when the water within and 
without has nearly the same leveL Of the massive Avails 
by which Hoorn was formerly surrounded few indications 
are left except in the shape of promenades and gardens ; bnt 
two of the old gateways, the East Gate and the Cow Gate, 
and a few towers still remain. The West Gate is gone, 
Avith its monument to the filial piety of Lambert Meliszoon, 
a yonng man who by heroic exertions managed to bring his 
aged mother to refuge Avithin the town when the country 
aronnd was overran by the Spaniards in 1579. Most of 
the ordinary houses are old-fashioned, and interesting from 
the sculptnres or carvings with which the}' are decorated ; 
but the public buildings have little to boast of in the way 
of architectural excellence or peculiarity. It is enongli to 
mention the town-house (formerly the state college), the 
Aveigh-hons^ the old admiralty-house or princes’ cour^ the 
honse of correction (formerly the admiralty magazine), the 
old mint,. occupied as barracks, the new infirmary, the 
orphanage, and the old women’s hospital. Of the eight 
churches the principal is the Gruote £erk, occupying the 
site of the famons 1 4th century edifice of the same nam^ 
which perished by fire in 1838. A communal high school, 
a Latin school, a medical and chemical society, and a 
branch of the society Tot nvt tan ’t Algemetn are the main 


1 This indeed is denied liy Xanmann, hnt by him alone ; and the 
statement in the text is confiimed by many eye-witnesses. 

- Under the name of DtOnpatk, in the antlioriied veision of the 
BiWe translated “Lapwing” (Lev. xL 19, Dent. siv. IS), the Hoopoe 
was aeconnted nnclean by the “JcAvish law.” Arabs have a g^t revw- 
ence for the bird, imparting to it marvellous medicinal and other quali- 
ties, and making use of its head in all their charms (q/I Tristram, A at. 
J5ris/.o/tte21iW«%pp.208, 209). 

® The genera RJiinopomastus and Jmsot are genenuly placed in wo 
Family Vpiipidas^ but Dr Mnrie (/.c.)* after an exhaustive ea^miitaiioQ 
of their osteology, reganls them as forming a group of equal value. 
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toL it. p. 91, fig. 48) called lapdia or lapalinic glands 
(see nfi, i p, 381^ These glands (fi^ 3, c) are stated by 
Stoddart to be from to xln inch in diameter, like fiat' 
tened sttborate little' sanceia in shape, and attadied to a 
short pedicel ; by the expansion of the central portion dnring 
gronth their apex rdtimately becomes convex instead 
concave. The upper or hemispherical portion consists of 
a delicate continnons membrane, and the lon'cr part of 
tabular pblyhednc cells. The stalk is not perceptible in 
the gland os found in commerce. 'When fresh the gland 

Si 
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produces a larger quantity lihan any other country in Enrope. 
Formerly several plants were used as well as, hops to season 
ale, hence the name *‘alehoof ” for Nepeta GkcIumoL, and 
“ alecost ” for Balsamita vulffaris. The sweet gale, Myriea 
GalCf and the sage, Salvia officinalis, were also similarly em- 
ployed. . Yarious hop snhstitates, in the form of powder, 
have been offered in commerce of late years, most of 
which appear to have qoassia as a chief ingredient. 

The yonng tender tops of the hop are in Belgium cut 
off in spring and eaten like asparagns, and are forced from 
DecemW to Febroary. The^ are not only considered a 
delicacy, but valuable as a diet for anmmic, scrofolons, 
and rachitic persons. 



Hops are extensively cdtivated in parts of New England, 
New York, and Michigan, and most of the hops consumed 
in the United States are 'supplied by those districts. Al- 
though tlie hop was introduced into America nearly 250 
years ago, and its cultivation encouraged by legislative 
enactments in 1657, it is only about seventy-five years since 
its culture was commenced on an extensive scale ; but from 
that time the progress has been rapid, and hops have been 
grown in nearly every State in the tlnion. The amount 
produced in the United States was estimated in 1840 at 
6196 bales, in 1850 at 17,485, in 1860 at 54,960, and in 
1870 at 127,283. As in England, the hop is subject to 
disease and blighl^ and in consequence the crop is variable ; 
thu^ in 1869, 69,463 bales were exported from New York 
and none imported, and in 1873 only 315 bales were 
exported and 20,885 imported. The English cluster and 
grape hops seem to be most generally cultivated in New 
York and Wisconsin. Hops are also grown largely in Bel- 
gium, Prussia, France,' Wnrtemberg, and central Germany. 
In 1879 only 7153 cwts. of hops were exported from 
England chiefly -to Australia and other British possessions. 


while 262,765 cwts. were imported, of nhich 108,306 
cwts. were derived from the United States, 63,485 cwts. 
from Belgium, 50,567 from Germany, 26,796 from Hob 
land, and smaller quantities from France and British 
North America. The first packages of hops collected in 
England often fetch an extravagant price, and are some- 
times disposed of with remarkable celerity. The first 
pocket of hops gathered in 1879 is said to have been 
picked, dried, sent to London, sold by auction, subjected to 
hydraulic pressure, packed and banded with iron, covered 
with three coats of paint, and despatched to an Indian 
mail steamer — all within twenty-four hours. The better 
qualities are usually packed in fine and the inferior in 
coarse sacking. In Germany two varieties of the hop are 
distinguished, the August and the autumn hop, the former 
being preferred. 

The 'stem of the hop abounds in fibre similar to that of 
hemp and flax, and has been used in Sweden in the pro- 
duction of a strong durable white cloth. Hitherto it has 
been usual to steep the stem in water during the whole 
winter in order to separate the fibre easily. A much 
quicker process has, however, been patented, by which the 
fibre can be speedily extracted. This process consists iu 
boiling the stems first for tlu^e quarters of an hour in 
alkaline lye, and then, after rinsing in water, for the same 
time in acetic acid ; the fibre is thus obtained in a state fit 
for bleaching. The leaves, stem, and root possess also an 
astringent property, and their use for tanning puiposts 
was hence at one time patented in England. The leaves 
have also been recommended as fodder in the fresh state, 
mixed with other materials, and are said to increase the 
quantity and improve the quality of milk yielded by cows. 
The stems or " bine ” are usually burned in the hop garden. 
The spent hops from breweries form excellent manure 
for light soils, and together with the leaves' should be re- 
turned to the hop-gai^ens, the materials absorbed from 
the ground by the hop plant being thus in some measure 
restored to it. 

By distillation with water, hops yield 0'9 per cent, of a 
volatile oil, of a greenish colour if from fresh, but reddish- 
brown if from old hops. Exposed to the air it resinifies. 
This oil, according to Fersonue, contains valerol, CgHjqO, 
which soon passes into valerianic acid, 0*1 to 0*17 of this 
acid having been found by Mchu in the lupulinic glands. 
The unpleasant odour of old hops is due to tliis change, 
which may be prevented or retarded by exposure to the 
action of sulphurous acid gas. For medicinal use fresh 
hops which have neither undergone this change nor been 
floated with sulphurous acid should be used. For brewing 
purposes, according to Liebig, the use of sulphured hops is 
not objectionable. The bitter acid principle, CgjHjoO;, to 
w'hicli hops probably owe their tonic properties, although 
noticed by Fayen, was first obtained in the pure state by 
Lermer in 1 863. It crystallizes in large rhombic prisms, and 
is soluble in ether. It has been variously called lupulin, 
lupuliiie, Inpulite, and humulin. Griessmayer (1874) hp 
shown that hops contain also in small proportion a liquid 
volatile alkaloid, not yet analysed, which has the odour of 
conLa ; to this alkaloid its narcotic property is perhaps due. 
The same chemist found trimethylamine iu hops.^ Etti 
(1876-78) has found in the scales of the hop strobiles an 
astringent principle, kumidotannie acid, Cpo^ 48 ^s<)> 
is incapable of precipitating gelatin, but which, when boiled 
ill alcohol or water or heated to 1 30* C., changes to a red 
Bubstance,p^o&ap/ieR, CggH^gOsg, whose solution in alcohol 
possesses that property. Etti likewise obtained a crys- 
talline white and an amorjihous brown resin,^ also malate, 

^ Ifssleib {Arehiv der Pliarmacie, May 1880) has furflier elncidat^ 
the cliemtcal relationship of the constituents of the resin, essential oil, 
and hitter principle. 
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HOrKDfSO}f. Fraxcts (1737-1701). an American 
aniiijr, and cr.? of the sixers of the Dsclamtion of Inde- 
psn-ieacc. wis him a: Philadelphia in 1737. He studied 
at die wllegeof Pliilsdelphh, and after graduating in 1763, 
resolved to prepare himself ff>r the legal profession. After 
being admitted to the bar in 1763. he spent tiro years in 
England, an 1 on his return in 1763 he obtained a lucratire 
pnblxe appainsrecr in Xevr Jar^ey. In 1776-77 he reprs- 
sentad that Smte in Congress. Ic 1770 he was appointed 
Judgi of admiraiqr for renr^yirania. and in 1790 district 
jedge for the same slate. He died at Philadelphia 0th 
^lay 1701. llopkinsan was the author of several songs to 
which he wrote papular airs^ and of varions political 
poems, pamphlets, and jVmr tVitprif, wiiich from their 
Lemoroas satire had a wide circnlation, and powerfully 
assisted in arocsing and fostering the spirit of political 
independence that issued in the American Eevolntlon. 

His --P"d writir ao; T?*' Fr ;*» S‘cn\ ] 774 ; T/.t Fk: ^ivrj, 
177’j: T..-C C-vr/'n. 1777.' JLmba" Li* »onas nny i*e 

mratioari Tf^t Trfsiv. Ti.i th' ixA Tr.f Sc’; 

a SiT'.j/'-r r'Ur:il acd’tke t’«t'’knor.n of liL* satirical 
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ir7if.: Jl'asr.ir.j, ar.'i Jfa'pins Irv'rri -v. His Ef^-vs 

t'.Kfi O-xmicx:! irriiiy'j were puHisbVl at PLtIa>!e]r<Iiir. is S vols., 
17S-2. 

HOPPNER, JoffiT (175S-1SI0), English portrait-painter, 
was bom, it is said, on April 4, 1 75S, at U'liitecliapsl. 
His father was of German extinction, and his mother was 
one of the German attendants at the ro}^!! palace. Hoppner 
was conafpaently bronght cirly under the notice and re- 
ceived the patronage of George III., whose regard for 
him gave rise to unfoimded scandal A.« a boy he W3.s a 
dorister at the royal chapel, bnt showing strong inclination 
for art, he in 1773 ccter^ as a student at the Iloyal 
Academy. In 1778 be took a silver mcrlal for drawing 
from the life, and in 1782 the Academy's highest aw.ird, the 
gold medal for historical painting, his subject being King 
Lear. He first exhibited at the Rowil Academy in 1780. 
His earliest love was for landscape, but necessity obliged 
him to tnrn to the more Incrative bu.<:iness of portrait- 
painting At once successful, he had, throughout life, the 
most fashionable and wealthy sitters, and was the greatest 
rival of the growing attraction of Lawrence. Ideal subjects 
\rere very rarely attemptetl by Hoppner, though a Sleeping 
Venn?, ^Usarius, Jupiter and lo, a Bacchante, and Cupid 
and Psyche axe mentioned among his works. The prince 
of Wales especially patronized him, and many of his fina«t 
portraits are in tbs state apartments at St James's Palace, 
the best perhaps being those 'of the prince, of 'the dnke 
and dnehess of York, of Lord Rodney, and of Lord Kelson. 
Among his other sitters we may mention Sir Walter Scott, 
Wellington, Freie, and Sir George Beaumont. Competent 
judges have deemed his most successful works to be his 
portraits of women and children. A &rrVs of Portraits of 
JAdus was published by him in 1S03, and a volume of 
translations of Eastern tales into English verse in 1803. 


Tiie verse is of bat mediocre quality. In his later years 
Hoppner sefiered from a chronic disease of the liver : he 
died January 23, 1810. He was confessedly an imitetor 
of Reynolds. IVhen first painted, his works were much 
admir^ for the brilliancy and harmony of their colouring, 
bnt they have been mnch injnrei by lapse of time; Hb 
drawing is faulty, but his tocch has qnalities of breadth and 
freedom that give to his paintings a faint reSexion of the 
charm of Reynolds. Hoppner was a man of great social 
power, and had the knowl^ge and accomplishments of a 
man of the world. 

HOB, JfocsT (■’yy 'Bl, 'Qp to o/ios), a lofty and con- 
spicuons donble-topped mountain in Arabia Petitea, form- 
ing part of the great Jnrassic chain of Shera or Seir. It 
stands on the eastern edge of the great valley of the Arabah, 
which extends from the bead of the Gnif of Akabah to the 
valley of the Jordan, and it is referred to in Scripture as 
“on tlie bonier or “at the edge” of the land of Edom 
/Xnmb. XX. 23, xxxiiL 37). According to the most recent 
measurements, its height is 4800 feet above the level of 
the sea. 3rount Hor was the first halting-place of the 
Israelites after they had tnrncd from Eadesh on their way 
southwanls tntvards Zalmonah and the Red Sea, in order 
to encompass the land of Edom : and it was while the host 
was encamped at Kadesh that Aaron ascended this monn- 
tain to die. This last event is commemorated in the 
modern name of the mountain, DJebel Xebi Hariln, “the 
hill of the proidict Aaron,” whose “ tomb,” a small square 
S.ir3icnic structure, now occupies one of the sommits. 
Another Blount Hor (to opos to opov, LXX.) is mentioned 
in Scripture In the [Kissage which (Xnmb. xxxiv. 7, 8} 
defines the northern bonndarr of the prospective con- 
quests of the Israelites. It is probably to be identified 
with Lebanon. 

HORACE (65-8 b.c.}. Xo ancient writer has been at 
once so familiarly known and so generally appreciated in 
modern times as Quintus Horatius Flaccns. We seem to 
know his tastes and habits, and almost to catch the tones 
of his conversation, from his own works, as we know the 
character and manner of Dr Johnson from the pages of 
BoswelL His twofold fanction of a satiric moralist and 
a lyric poet give a peculiar value both to his self-por- 
traitarc and to the impressions which he has left of his 
age. From his Satires, which deal chiefly with the manners 
and outward lives of men, we know him in his relations 
to society and his ordinaiy moods; from his Epistles, 
which deal more with the inner life, we best understand 
Iiis deepest, convictions and the practical side of his phQo- 
Eophy ; while his Odes have perpetuated the finest pleasure 
which be derived from art, nature, and the intercontse of 
life, have idealized some of the graver as well as the 
lishter aspects of his reflexion, and given an elevated ex- 
pression to his sympathy with the national ideas and 
movement of his time. 

His own writings afford mnch the fullest and most trnst- 
worthy materials for his biography and for the estimate 
of his’ character. But a few facts, in addition to those 
recorded by the poet himself, are known from the short life 
originally contained in the work of Sustonins, De Tiris 
JUustrPjvs. 

Honicc was born on the Sth of December 65 b.G| in the 
consulship of L. Manlius Torquatus and L Aurelius Cotta 
{Ode iii. 21, I ; Epode 13, 6). His birthplace was the 
town of Venusia on the borders of Lucania and Apnha^ 
whence he describes himself as “Lucanus an Apulus anceps 
{Sat. ti. 1 , 34). In his “ J onmey to Bm^usiam ”{Sat. i.a} 
he marks his recognition of the familiar shapes of the 
Apulian hills — 

** Incipit ex illo znontes Aptxlia notos 
OatPQtarc milii 
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and in oae of his finest odes he speaks of Mount Tnitnmns ' , > 

s the scene of an adventure of his chUdhood, which marked ^ Tiaditnin ah anfaqws mowm serrate, &c.)~ 

iE!Q ont as a special object of diriae protection and as ^ wHdi formed the basis of the old Italian character.^ 
pooinlcd to a iweiic destiny. The descriptive touches in [ In one of his latest ^rritings (EpisL iL 2, 42, &c.) 

ji hb education ; but we 
\ there any allusion in his 
-ther member of his family 
i ordinary grammatical and 


years had unprmUci itseu vividly on nis nund. as he ^ \rmmg8 to tne exisif 

connects his native mountains with the dawn of his poetic | or any other rdative. After the ordina^ grammatical and 
inspiration, so he ossodates the name of the '^far-soundix^ * literary training at Borne, he went to* Athens, the most 
Aufidus,'’ the river famSiar to his early recollection, in more | famous school of philosophy, as Bhodes was of orator}*; 
thin one iiossage of his Odes (iil 30, 10 ; iv. 9, 2) wiA and he describes himself while there as “ searching after 
bis hopes of poetic immortality. He dwells fondly on the | tmth among the groves of the Academy ^ as weU as advano- 
virtucs of the people belonging to his native district, as in ing in literary accomplishment His pleasant 
that picture of famDy happiness and innocence which he there was intermpted by the breaking out of 
noiutS in the second i ’Followincr fhe ovnirirklA nf Tiifi vnnncr aecnAia^-A 


His pleasant residence 

^ ^ :ing out of the civil war. 

Following the example of his yonpg associates, he attached 
luret himself to the cause of Bratus, whom he seems to have 

accompanied to Asia, probably as a member of his staff ; and 
he served at the battle of I^ppi in Qie post of military 
* ' . tribune. He shared in the tout which followed the battle, 

and elsewhere he recalls with pride the old martial glory and in an ode addressed to his old comrade Fompeins 
of the race amoniZFt whom his first vean itak nnsRMi in^m * OnMnlifiR lia allnolaa m lYwiuftifSnn 


^7 

points in the second Epode- 

** Qao<l si pndica mnltcr in partem ji 
Domum atauc dulces libetos, 
Sibioa qoalis, ant penista so^us 
Ptmicis nxor Apnli f 


jr I. pnuB me oio mamai giory ana in an one aaaressea to ms oia comrade Fompeins 

• .0 Grospbnslie aUudea^in imitation of a similar confession of 

\ “1' ** regards the Sabellian AZeaens, to the inglorious casting awsT of his shidd. In 

««fc as that branch of the Italian people which had con- interpreting such passages in the works of Horace, we have 

Saiira we meet reserve imposed on him by subsequent tdations to the 
The chiefs of the victorious i^rty. The ralhuriam which he 
T ““ are had fat for the repaUiMn^cause. thouA ^ 

SS?£fta«« of been another 1 pressed, stfll betrays itself in some expreSons rf “mt odt 

school who mL ».«! tbe , “ that addressed to Asinius P^o (il 1, 21 &c.y 

influence of early impressions on his later tasteiL tlm* ' « .« n Imbellis et finnns pnnuu, 

name of the “Bandusian fountain," which he iw m2e ' Sten r® warfare of love 

as immortal as the names of Caatdia or AganipL sS? ‘ tS actual war, yet hoUi the martial and 

to have been transferred by him from BsnriMin^n^ ' ^ epressed in many of his later Oda 

district to one on his Sabine farm, wS^iarmed S a motives which induced him 

inspired him in the meridian of his pnpiin|B) power We ' hanthl^ placid haunts of art and literature for the 
may thus trace some of the germs JL! , Wgn and hatflefidd. 

tion, as well os of his moral sympathies to lie eativrcaiB * of W. to Rome- shortly after the batflei, stripped 

which he epent on the fiinn T^ats ^ of ius properly, which formed nart of riio 



, oiade- ^ Oiaeto compares to the voice of an - 

” ““I"** “at Bomann virisqne." 
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living language of Rome was a more fitting Tehicle for the 
new feelings and interests of men than the echoes of the 
old Ionian or JESolian melodies. His earliest Latin com- 
positions were, as he tells us, written under the instigation 
of poverty ; and they alone betray any trace of the bitter- 
ness of spirit which the defeat of his hopes and the hard-, 
ships which ho had to encounter on his first return, to Rome 
may have temporarily produced on him. Some of the 
Epodea, of the nature of personal and licentious lampoons, 
and the second Satire of book i., in which there is some 
trace of an angry republican feeling, belong to these early 
compositions. But by the time the first book of Satires 
vma completed and published (35 B.a) his temper had re- 
covered its natural serenity, and, though he had not yet 
attained to the height of liis fortunes, his personal position 
was one of'comforb and security, and his intimate relation 
with the leading men in litemture and social rank was 
'firmly established. 

About a year after the publication of this first book of 
Satires Maecenas presented him with a farm among the 
Sabine hills, in the valley crowned by Mount Lucretilis and 
watered by the stream Digentia, which joins the main 
valley of the Anio near the modern Vico Varo (the “ Varia ” 
mentioned in the Epistles), and about 8 miles above the 
modern Tivoli. Ho kind of gift could have added more to 
the poet’s happiness or exercised a more salutary infiuenco 
on his geniua It made him independent in point of 
fortune ; it satisfied the love of nature which had been im- 
planted in him during the early years spent on the Venusian 
farm ; and it afibyded him a welcome escape from the dis-, 
tractions of city life and the dangers of a Roman autumn.* 
The lines {EpUt. i. 16, 15, &c .) — 

*' Hffi latobno dulces, etiam, si crcdis, anusnie, 

Ineolumom tibi me pnestant Septcmbribns horis" — 

express with simple and sincere feeling the charm of peace 
and outward beauty as well as the -restorative influence 
which this retreat in'the Sabine highlands afforded him. 
Many passages in the Satires, Odes, and Epistles, which 
recur to the memory of every reader of his poems, express 
the liappiness and pride -with which the thought of his 
own valley filled him, and the interest which he took in the 
simple and homely ways of his country neighbours. The 
inspiratiou of Satires came from the, heart of Rome; 
the feeling of many of the Odes comes direct from the 
Sabine hills ; and even the meditative spirit of the later > 
Epistles tells of the leisure and peace of quiet days spent I 
among books, or in. the open air, at a distance from ''the 
smoke, wealth, and tumult” of the great metropolis. j 

The second book of Satires was published in 29 B.C.; the 
Epodes apparently about a year earlier, though many of 
them are, as regards the date of their composition, to be 
ranked among the earliest extant writings of Horace. 
Horace speaks of them under the name of "iambi.”. In one 
of his Epistles (i. 19, 35} he rests his first claim to origin- 
ality on his having introduced into Latium the metres and 
spirit of Archilochus — 

Parios ego primus iambos 
Ostendi Lntio, nnmeros animosqne secntns 
Arcbilochi.” 

Ye^ whatever technical claim he may have to have 
naturalized some special combination of metre employed by 
the poet of Paros, Catullus, Calrus, and Bibaculus had in 
the preceding generation employed the iambic metre in the 
spirit of ArchUochns more effectively than Horace. His 
personal lampoons are the least snccessfnl of his works ; 
and those of the Epodes which treat of other subjects in a 
poetical spirit are inferior in metrical effect, and in truth 
and freshness of feeling, both to the lighter lyrics of 
Catullus and to his own later and more carefully meditated 
Odu. The Epodes are chiefly interesting as a record of 


AGE KJl 

the personal feelings of Horace during the years which im- 
mediately followed his return to Rome, and as a prelude to 
the higher art and inspiration of the first three books of 
the Odes, which were published together about the end of 
24 or the beginning of 23 b,c.^ The compaction of these 
Odes extended over several years, but all the most important 
among them belong to the years between the battle of 
Actium and 24 B.a, at which time the poet was between 
the age of thirty-five and forty. His lyrical poetry is thus, 
not, like that of Catullus, the ardent utterance of his youth, 
but the mature and finished workmanship of his manhood. 
The state of public affairs was more favourable than it had 
been since the outbreak of the civil war between Cicsar and 
Fompey for the appearance of lyrical poetry'. Peace, order, 
and national unity had been secured by the triumph of 
Augustus, and the enthusiasm in favour of the new govern- 
ment had not yet been chilled by experience of its repress- 
ing influcnca The poet’s circumstances wore, at tho same 
time, most favourable for the exercise of his lyrical gift 
during these years. He lived partly at Rome, partly nt 
his Sabine farm, varying his residence occasionally by visits 
to Tibnr, Fraeneste, or Baiae. His intimacy with Mmeenns 
was strengthened. He was no longer one among a favoured 
band of poets, but he had become the familiar friend of 
the great minister. He was treated with distinction by 
Augustus, and by the foremost men in Roman society. 
He complains occasionally that the pleasures of his youth 
are passing from him, but ho does so in tho spirit of a 
temperate Epicurean, who found new enjoyments in life as 
tho zest for the old enjoyments decayed, and who considered 
the wisdom and meditative spirit, — " the philosophic mind 
that years had brought,” — an ample compensation for tho 
extinct fires of his youth. The sobering influence of time 
is acknowledged by him in such lines as 
" Lcnit albescens animos capillus 
or in the still finer expression of the Epistles (ii. 3, 211), 
“Lenior et melior fis accedento scnccta?” 

About four years after the publication of the three books 
of Odes, the first book of the Epistles appeared, introduced, 
as his Epodes, Satires, and Odes had been, by a special 
address to Mmcenas. From these Epistles, ns compared 
with the Satires, we gather that he had gradually adopted 
a more retired and meditative life, and had become fonder 
of the country and of study, and that, while owing allegiance 
to no school or sect of philosophy, he was framing for him- 
self a scheme of life, was endeavouring to conform to it, and 
was bent ou inculcating it on others. He maintained his old 
friendships, and continued to form new intimacies, especi- 
ally with younger men engaged in public affairs or ani- 
mated by literary ambition. After the death of Viigil he 
was recognized os pre-eminently the greatest living poet, 
and was accordingly called upon by Augustus to compose 
the sacred hymn for the celebration of the secular games in 
17 B.C. About four years later he published the fourth 
book of Odes, having been called upon to do so by the 
emperor, in order that the victories of his stepsons Drnsus 
and Tiberius over the Rhmti and Yindelici might be 
worthily celebrated. He lived about five years longer, and 
during these years published the second book of Epistles, 
and the Epistle to the Pisos, more generally known as the 
“ Ars Poetica.” These later Epistles are mainly devoted 
to literary criticism, with the especial object of vindicating 
the poetic claims of his own age over those of the age of 
Ennius and the other early poets of Rome. He might have 
been expected, as a great critic and lawgiver on literature, 
to have exercised a beneficial influence on tho future poetry 

* Tlie date is deteimiiMMl by tbe poem on the death of QiiSnliHur 
Varns (who died 24 B.C.), and by the n-ferenre 
yonng Marccllns (dic<l in antimin 23 B.C.) as still alive. C*/. « icK-inn. ? 
Introdnction to the Oitee. 
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of his connlty, and to have applied as much to 1 

th^ of his own art as to that of a nght life. 3at his 
SSl Epatlann chiefly deroted to rf 

rathe older writeis and to the 
tamatic poetrv. on which his own poirets had 
eSa, and 'for which either the 

K Romans were nnsuited. The same sutorfinationrf 

imagination and enthusiasm to good sense 
ment diaracterizes his opinions on poetry as on 

He died somewhat suddenly in the Hovember of the year 
8 B.a, within a few weeks of the death of Macena^ thus 
strangely confirming the declaration made by him in one 
of hS OJa (ii. 17) Though not an old man, he had 
reached the fnU maturity of his faculties, and fdly accom- 
plished the irork he was fitted to do in the worl^^ He 
lired longer than any of the illastrious poets immediately 
contemporaiy with him or belonging to the preceding 
"eneratfon ; and his works show a mature character and a 
mellow wisdom in striking contrast to the tone of the omj 
other great lyrical poet of Borne, “ the young Catnllns. ' 

Horace Is one of the few writers, ancient or modem, who 
have written a great deal about themselves without laying 
themselves open to the charge of weakness or egotism. 
His chief claim to literary originality is not that on wliich 
he himself rested hLs hopes of immortality, — chat of being 
the first to adapt ceitain lyrical metres to the Latin tongue, 
— ^bnt rather that of being the first of those whose works 
have reached ns who establishes a personal relation with 
his reader, speaks to him as a famlliaT friend, ^ves him 
good advice, tells him the story of his life^ and shares with 
him his private tastes aad pleasures, — and all this without 
any loss of self-respect, any want of modes^ or breach of 
good manners, and in a style so lively and natural that 
each new generation of readers might fancy that he was 
addressing them personally and speaking to them on sub- 
jects of everyday modem interest. In his self-portraitnre, 
so far from wishing to make himself out better or greater 
than he was, he seems to write under the influence of an 
ironical restraint which checks him in the ntteiance of his 
highest moral teariiing and of his poetical enthnsiasm. He 
affords ns some indications of bis personal appearance, as 
wlicre he speaks of the “ nigros angosta fronte capillos ” of 
his yonth, and describes lumself after he had completed 
his forty-fonrth December as of small statnre, prematarely 
grey, and fond of basking in the sun (£ptst, i. 20, 24). 

In^ hiB later yeirs his besltii became weaker or more un- 
certain, and this caused a considerable change in his lialdts, 
tastes and places of residence. It inclined him more to a 
life of retirement and simplicity, and also it stimulated his 
tendency toself-intro^pection andself-cnltnce. In his more 
nitons year*, when he lived much in Roman sodety, he 
claims to have acted in all his relations to others in aiicord- 
with the stan&rd recognized among men of honour in 
and tiM^* have been charitably indulgent to the weakness 


best edUt . . . ' v- J»wua4iaa 

only the in detraction. If ever lie deviates from his oi> 
to take his sense into earnest indi^a^ 

his immttuit>^7? evolving treacheiy or malice in 

68, At). To m the lines (fifaf. i. 4, 81, d:a)_ 

tendemy to morr^. r!* 0^ rodit amienm, 

d-c.1— the tender ®olntos 

♦ /ur 1 hominmn famamiine dicacia, 

truthful painter oion mi potest, commissa 
world prodneed. ®V 5 er cat, hnne tn, Somane, careto,’*^ 

bility from the iiT"; 

believe that he s® **5cal friend's fair fame, 
sagacity from a fatt“ blame, 

and prudence 

tlio serious spirit an^hat lie ne'er saw, a seemt iwbs, 
from their forefathe I that nun steab or stalw.'* 
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He claims to be and evidently aims at being ludepe^nt 
of fortune, superior to luxury, exempt both from tbe sordid 
rates of avarice and the coarser forms of pipfliCTcy. At 
Srsame time he makes a frank confe^m of inddence and , 
S occasional Mure in the pursuit of his ideal s^-mast^. 
He admite his iiasdbiUty, his love of pleasure, lua s^Uve. 
ness to opinion, and some touch of vanity or at least oi 
eratified ambition arising out of the favour wMch through 
a bis life he had enjoyed from those much abo^ lum in 
social station, «Me primis urbis bdli placmssc domiiue 
(Epist i 20, 23). Yet there appears no trace of any un- 
worthy deference in Horace’s feelings to the gmt Even 
towards Augustus he maintained his attitude of independ. 
enca by declining tbe office of private secretaiy which the 
emperor wished to force upon him ; and he did so ivitb sudi 
tact as neither to ^ve offence nor to forfeit the regard of 
his superior. His feeling towards Mmcenas is more like that 
wliich Pope entertained to Bolingbroke than that which a 
client in ancient or modern times entertains towards his 
patron. He felt pride in his protection and in the intel- 
lectual sympathy which united him with one whose 
peraonal qualities had enabled him to play so prominent 
and beneficent a part in public affairs. Their friendship 
was slowly formed, but when once established continued 
unshaken through their lives. Many passages in the Odes 
and the Epistles show how perfect the confident was 
between them, how completely Horace remained Ids own 
master, how certainly the bond that united them was one 
of mutoal affection and esteem, not of vanity and interest. 

There is indeed nothing more remarkable in Horace than 
tbe independence, or rather the self-dependence, of his 
character. This saved him from the danger to which his 
genial qualities exposed'^im of becoming, like hloore or 
Burns^ the slave of society or tlie riave of passion. The 
enjoyment which he drew from his Sabine farm consisted 
partly in the refreshment to his spirit from the familiar 
beauty of the places Partly in tbe otia liberrima ” from tbe 
claims of business and society which it afforded him. His 
love poems, when compared with those of Catullu^ Tibullus, 
and Propertius, show that he never, in Ids mature years at 
least, allowed his peace of mind to be at tbe meriy of any 
one. They are tbe expressions of a fine and subtle and 
often a humorous observation rather than of ardent feeling. 
There is perhaps a touch of pathos in his reference in the 
Odes to the early death of Ciuara, bat the epithet he appUes 
to her ill the Epistles^ 

“ Quern sds immnnem Cmane placnissc mpaci,” 
shows that the pain of t h i nki n g of her could not have been 
very heartrfelt. Even when the Odes addressed to real or 
imaginary beauties are most genuine in feeling, they ate 
more the artistic rekindling of extinct fires than the utter- 
anra of recent passion. In his friendships he had not the 
self-forgetful devotion which is the most attractive side of 
the character of Catnllns; but he studied how to gain ond 
ke^ the regard of those whose society he valued, and he 

f “ "f? courtesy and hy a delicate 

a^reaation of their higher gifts and qualities, whether 
proved in literature, or war, or affairs of state, or the ordi- 
“,®“- He made life more plcasanb to 
restraining the propensities which 
gve pain to others, as well as by active Mod offices and 

^ He eSjoyed the g^t 

tS hi?M« isolately S- 

feeU^ra and the equipoise of his 

fe^ngs and judgment The mention of Vinnl and 

S ^ expressions of Setion 

of the^time* ““7 of the other famous men 

lan^irwhM exaggeration in the 

ti,.?* “ applies even to them. If it is iTimml.f. 

tiatmattnbutingadivinefanctiontoSkuatuJh^^ 
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beyond the bounds of a sincere and temperate admiration, 
a comparison of the Odes in which this occurs with the first 
JEpistle of the second book shows that he certainly recog- 
nized in the emperor a great and successful administrator 
on whom depended the peace, order, and -prosperity of the 
world, and ^at the language which at first sight offends 
our modem sensibilities is to be regarded rathe'r as the 
artistic expression of the prerailing national sentiment than 
as the tribute of an insincere adulation. 

The aim of Horace's philosophy was to “ be master of 
oneself” — 

" Ille potens sai 
^ Lffitnsque deget,” &c.; 

to retain the mens sequa” in all circumstances—^ 

" Quod petis Me est, 

Est Tnabris, ooimns si te non deficit leqans 
to use the gifts of fortune while they remained, and to be 
prepared to part with them with equanimity; to make the 
most of life, and to contemplate its inevitable end without 
anxiely. Self-reliance and resignation are the lessons which 
he constantly inculcates. His philosophy is thus a mode 
of practical Epicureanism combined with other elements 
which have more affinity with Stoicism. In his early life 
he professed his adherence to the former system, and several 
expressions in his first published work show the influences 
of the study of Lucretius. At the time when the first 
book of the Epistles was published he professes to assume 
the position of an eclectic rather than that of an adherent of 
either school {Epist. i 1, 13-19). We note in the passage 
here referred to, as in other passages, that he mentions 
.Aristippus, the chief of the Cyrenoic school which antici- 
pated the doctrines of Epicurus, rather than Epicurus him- 
sflf, as the master under whose influence he from time to 
time insensibly lapsed. Yet the dominant tone of his 
teaching is that of a refined Epicureanism, not so elevated or 
purely contemplative as thatpreadied by Lucretius, but yet 
more within the reach of a society which, though luxurious 
and pleasure-loving had not yet become thoroughly frivo- 
lous and enervated. His advice is to make the most of the 
present which alone is within our power — 

“ Quod adest memento 
Cbmponere seqaus ; " 

to eqoy the pleasures of youth in their season, but to 
choose some more serious object as life goes on — 

“ Eec Intisse pndet, sed non incideie ludam 

to subdue all violent emotion of fear or desire ; to estimate 
aU things calmly — “nil admirari;” to choose the mean 
between a high and low. estate; and to find one’s happiness 
in plain living rather than in luxurions indulgence. His 
social and friendly qualities, his eqjoyment of refined and 
simple pleasures, the attitude wliich he assumed of a critical 
spectator rather than of an active participator in the various 
modes of human activity, were all in harmony with the 
practice and the teaching of Epicurus. Still there was in 
Horace a robuster fibre, inherited from the old Italian race, 
which moved him to value the dignity and nobleness of life 
more highly than its ease and eqjoyment. This is perhaps 
the secret cause of that weariness and dissatisfaction with Ihe 
comfortable routine of existence which occasionally betrays 
itself in some of his later writings. But in some of the 
stronger utterances of his Odes, where he expresses 
sympathy with the manlier qualities of character, whether 
manifested in the persons of the ancient national heroes or 
in the civic dress of his own day, we recognize the resisteut 
attitude of Stoicism rather than the passh’e acquiescence of 
Epicureanism. The concluding stanzas of the address to 
Lollius (Ode iv, 9) exhibit the Epicurean and Stoical view 
of life so combined as to be more worthy of human dignity 
than the genial worldly wisdom of the former school, more 


in harmony with human experience than the fnrtnni ' 
precepts of the latter : — 

• • “ XTon possidentem malta vocaveris 

. Becte beatom ; lectins ocenpat 
Nomen beati, qni deonim 
Mnneiibiu sapienter uti 
Duiamque callet pauperim pati, 

Fejnsqne leto ila^tium tunet ; 

I Sfon ille pro cans arnids 

Aat patria timidns periie.*’ 

It is interesting to trace the growth of Horace in eleva- 
tion of sentiment and serious conviction from his first ridi- 
cule of the paradoxes of Stoicism in the two books of the 
Satires to the appeal which he makes in some of the Odes 
of the third book to the strongest Homan instincts of forti- 
tude and self-sacrifice. A similar modification of his re- 
ligious and political attitude may be noticed between his 
early declaration of Epicurean unbelief — 

“ Bomque decs didid securnm agere tevnm” — 

and the sympathy which he shows with the religions reac- 
tion fostered by Augustus; and again between the 
Epicurean indifference to national afl&us expressed in the 
words 

“ Quid Tiridatem teireat unice 
Socams” 


and the strong support which he gives to the national policy 
of the emperor in the first six Odes of the third book, and 
in the fifth and fifteenth of the fourth book. In his whole 
religions attitude he seems to stand midway between the 
consistent denial of Lucretius and Yirgil’s pious endeavour 
'to reconcile ancient faith with the condnsions of philosophy. 
His introduction into some of Ids Odes of tiie go^ of 
mythology must be regarded as merely artistic or symboli- 
cal Yet in such lines-as 

“ Di me tnentar, die pietas mea 
£t musa coidi est,” 

“ Dis te minorem quod gens, imperas,'* 

“ Immimis oram d tetigit mamis,” &c., 

we recognize the expression of a natural piety, thankful for 
the blessing bestowed on purity and simplicity of lif^ and 
acknowled^ng a higher and more majestic law, governing 
nations through their voluntary obedience. On the other 
hand, his aHusioas to a future life, as in tlie “ domus exilis 
Plutonia,” and the “ furvae regna Ih-oserpinae,” are shadowy 
and artificial The image of death is constantly obtruded 
in his poems to enhance the sense of present enjoyment. 
In the true spirit of paganism he associates all thoughts of 
love and wine, of the meeting of friends, or of the changes 
of the seasons with ^e recollection of the transitoriness of 


our pleasures — 

“ Nos, nbi decidimus 

Qno pins JEneas, quo dives Tnllns et Ancna^ 
Fulvis et umbra sumus.” 


Horace is so much of a moralist in all his writings that, 
in order to enter into the spirit both of his fiimillar and of 
his lyrical poetiy, it is essential that we should realize ^o 
ourselves what were his views of life and the ii*^op,p,pes 
under which they were formed. He is, though in f^^.lEhers. 
sense from Lucretius, eminently a philosophical 'Siies, and 
tive poet. He is also, like all the other r^^maeidata, 
Augustan age, a poet in whose compositior7' 
criticism were as conspicuous dements a ^ent madejjjg 
inspiration. In the judgment he passes on Jvoiy,j^ jg 
of Borne and on that of his contempor*** ‘-t^cap" 


tech more importance to Ihe critical spedeVin their 

te creative and inventive functions the Family 

te labour and judgment with which S ^he puffingof a loco- 
rennet, and can be heard a 

“ Spiritum Grate d fejirtice done t. 

tat he rests his hopes of fame, 't . ^ defonaity, wliidi 
ufi^ufitan sers iras based on the Jl, — 22 
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liouted esctent in liis EphlU^, bron^t to perfection for tne 
eniiissnisut and instnictioa of his contempoiaiies the rode 
but vigorous designs of Lupins. Ssotvrithstaading great 
diderences in their mfellectual tastes and culture, and the 
great differences bettreen a time of republican freedom and 
one of imperial restraint, in triiidi their respective lotsnrete 
cast, there vras a real adinify of temper and disposition 
betiireen the first and the second in the line of the great 
Boxoan satirists. Horace seems to have made LucQlus to 
some extent his model, in hm manner of life as trell as in the 
form and substance of his satire. TTe find b the fragments 
of LncHitis expressions of a love of freedom and in&pend- 
euce^ of mdifference to irealth or public employment, of 
joy at escaping from the storms of life mto a qniet haven. 


— ^ , -j — , — - 1 AV 

conversational style. Catullus, in his hcndecasylkbics, 
had shown the vivacitj'with which that light and graced 
metre could be employed in telling some short stdiy or 
describing some trivial situation dramatically. But no 
one before Horace had succeeded in applying the metre of 
heroic verse to the usfs of common life. But lie had one 
great native model in the niastciy of a terse, refined, ironical, 
and natural conversational style, Tcrcncc; and the Satires 
show, not only in albsxons to incidents and per^nages, 
but in many happy turns of expression very frequent truces 
of Horace's famOlarity with the works* of the llonmn 
Menander. 

The Epkthe are more oridnal in form, more philosonhxc 


. . * w , MAW u ^utcir jxAiwu, j MiVAiiviv III uiviis puiiosopuXC 

of contentment with his own lot, of the snpeiiority of plain \ in spirit, more finished in stylo than the Satins, Tlic fnnn 
itical in spirit and often mmilar in ‘ o5 eompo^tlou may have lleen suggicstcd by that of some 
it are almost tbe <!fiiTiiTnnn>TiYim>jt nf ' of tTifk c^tirAs nf T.vmiltkvs AM 
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mnner to those that are almost the common-places of ' of the satires of Lucilins, which were conqiosed ns letters 
A, t , , personal friends But letter-writing in prose, ond 

' occasionally ako in verse, bad been common among the 
tocomznitaUhmpxTOte thought^ feehngs, and experience Komans from the time of the siege of Corinth; and a 
wfflpanion^’* and also to com- ptactice originating in the wants and convenience of friends 
cWters and lives of other men. ! tempotariIy%cpatitcd from one another Lv the public 
^ny of ae snigecls rf particdar satires of Horace were service w,i ultimately cultivated as a literal awLS 
imme^telysugg^tedl^rthosetreatedbyLncflias. Urns meat. It vm a haij^S'S Horace 
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himself and hi! 


i- jiae ironical 1 
t follies of society 
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more ethical flnd°mcdi- 


™race regarded the world. And V ^ xu wmea . practical philosophr is 

68, Jta). 'form, manS “ «P?>- ' We. In reaSiJ wS of f>«man 
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those of Horace to become rich too fnst^ and in the tendency 
to ralne men according to their wcaltli, and to sacrifice the 
ends of life to a superfluons care for the means of living. 
In the Satires he dwells on the discontent of men with 
their actual condition as he noticed the outward manifes- 
tation of this spirit in the rarions callings of life ; in his 
Epistles he lays his finger on the real evil from which society 
was snfi'ering. The cause of all this aimless restlessness 
and unreasonable desire is summed up in the words 
"Strenua nos ekercet inertia.” In point of style the 
Epistles occupy a middle position between the ‘‘sermo 
pedestris” of the Satires, and the studied grace or the grave 
majesty of the Odes, It is the perfection of that kind of 
style which conceals much thought, insight, and character 
under a quiet and unpretending exterior. It combines tu'o 
great excellences of manner bo& in writing and in conduct^ 
self-restraint with sincerity and simplicity.. 

In his Satires and Epistles Horace shows himself a 
genuine moralist, a subtle observer and true painter of life, 
and an admirable writer. But for both of these works he 
himself disclaims the title of poetry. He rests his claims 
as a poet on his Odes. They reveal an entirely difiierent 
aspect of his genius, his spirit, and his culture. He is 
one among the few great writers of the world who hare 
attained high excellence in two widely separated provinces 
of literatnre. If this division of his powers has been un- 
favourable to the intensity and spontaneity of his lyrical 
poetry, it has made him more interesting os a man, and 
more complete os a representative of his age. Through all 
his life he was probably conscious of the “ ingeni benigna 
vena,” which in his youth made him the sj’mpathetic student 
and imitator of the older lyrical poetry of Greece, and 
directed his latest efibrts to poetic criticism. But it was in 
the years that intervened between the publication of his 
Satires and Epistles that his lyrical genius asserted itself as 
his predominant faculty. At that time he had outlived the 
coarser pleasures and risen above the harassing cares of 
his earlier career ; a fresh source of happiness and inspira- 
tion had been opened up to him in his beautiful Sabine 
retreat ; he had become not only reconciled to the rule of 
Augustas, but a thoroughly convinced an'd, so far as his 
temperament admitted of enthusiasm, an enthusiastic 
believer in its beneficence. But it was only after much 
labour that his original vein of genius obtained a free and 
abundant outlet. He lays no claim to the “ profuse strains 
of unpremeditated art,” with which other great lyrical poets 
of ancient and modem times have charmed the world. Ho 
recognizes with modest and truthful self-appreciation the 
source of his power in the lines in which he contrasts bis 
genius with that of Pindar : — . 

*' Ego, apis Matinie 
lIoTC modoque, 

Gsata carpentis thyma per laborem 

Plnrimnm, ciraa nomus uvidiqao 
^ Tiburis ripas, oiwrosa parvus 

^ Carminafingo.” 

His first efibrts were apparently imitative, and were 
directed to the attainment of perfect mastery over form, 
metre, and rhythm. The first nine Odes of the first 
book are experiments in different kinds of metro. They 
and all the other metres employed by him are based on 
those employed by the older poets of Greece, — Alcaeus, 
Sappho, Archilochus, Aleman, <bc. He has built the 
Btracture of his lighter Odes also on their model, while in 
some of those in which the matter is more weighty, as in 
that in which he calls on Calliope ” to dictate a long 
continuous strain,” he has endeavoured to reproduce some- 
thing of the intricate movement, the abrupt transitions, 
the interpenetration of narrative and reflexion, which char- 
acterize the art of Pindar. He frequently reproduces the 


language and some of the thoughts of his masters, but he 
gives to them new application, or stamps them with the 
impress of his own experience. He brought the metres 
which he has employed to such perfection that the art 
perished with him. A great proof of his mastery over 
rhythm is the skill with which he has varied his metres 
according to the sentiment which he wishes to express. 
He has impressed the stamp of his own individuality or 
of his race upon all of .them. Thus his great metre, the 
Alcaic, has a character of stateliness and m^esty in addition 
to the energy and impetus originally imparted to it by 
Alcieus. The Sapphic metre he employs with a peculiar 
lightness and vivacity which harmonize admirably with his 
gayer moods. In his combinations of the Asclepiadean 
we note the grave and thoughtful temperance of tone 
which pervades those in which the three Asclepiadean 
line are combined with one Glyconic as in the *‘^ais 
desiderio, &c.,” “Inelusam Danaen,” &a, the “Divis orte 
bonis,” &C., and the peculiar simplicity and grace, of a 
graver character than that of the Sapphic, in those Odes 
in which two Asclepiadean lines are combined with one 
Fhcrecratean and one Glyconic, as in the 

“ Quis multa gracilis te jraer in rosa,” 

or the 

“ 0 fons Bandnsiie, splendidior vitro.” 


Again in regard to his diction, if Horace has learned his 
subtlety and moderation from his Greek masters, he has 
tempered those qualities with the masculine characteristics 
of his race. No writer is more Homan in the stateliness 
and dignity, the terseness, occasionally even in the sobriety 
and bare Uteralnes^ of his diction. The individuality of 
the man, is equally marked in his vivid and graphic con- 
densation of phrase; whether employed in description of 
outward scenery or in moral portraiture, in the latent 
fervour or ironical reserve employed in the indication of 
personal feeling, and in the generalizing maxims which 
transmute the experience of some special occasion into a 
universal experience. 

While it is mainly owing to the extreme care which 
Horace gave to form, rhythm, and diction that his own 
prophecy 

“ Usque ego postera 
Cresoam lande recens” 


has been so amply fulfilled, yet no greater injustice could be 
done to him than to rank him either as poet or critic with 
those who consider form everything in literatnre. Had 
he been a writer of that stamp he would probably have 
attached bimsBif to the school of Alexandrian imitators ; 
and such excellence at he might have obtained would have 
been appreciated only by limited coteries, whose opinion 
and tastes do not long influence either the educated ol 
uneducated world. With Horace the mastery over the 
vehicle of expression was merely an essential preliminaiy 
to making a worthy and serious use of that vehicle. ^ 
may have erred, in theory at least, rather in the 
extreme of exaggerating the didactic office of po e rVnp , 
au explanation is to be sought for his disparafflng ^ 
to the lyrical art of his predecessor,^ ^^’^^^^^aeulata, 
necessary to find that explanation in jealou^i' ’ 

insensibility to a power of espression of made 
shown the sincerest admiration by attemptir^j ivory, 

It is more likely that he was repdled by • 

and, as ho may have thought, trivial a 

love or hate, to wHchJ^e art of his^*'® ^d^ntheEaniiJy 

exclusively limited. The poe^ from U pufsiig of a loco- 

was intended not merely to give refinei, and can lie heard a 

but, above all things, to be utilis urbi.’' . 

in his practice, from the abuse of this which 

able sense, his ironical humour, his mtol ejj 
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a Ot^ions ViU differ as to whether he or 

O Bfa^^^na is to he rerarded as the greater lyricel T hme 

STii Ae p5m to Horace wUl do «>. “Mainly 

rec^niae in him richer or i^mdly rich gifts 
rflSoTJoWtion, and 

wSto which hU art has been devoted Imvo a faflc^ 
mm varied, more mature, and permanent interest for tiie 

fessor Ooniogton, and tins J^e^Strme by the late Dm Milmnn, 
maybeeqiBcaallyTeconimenaeQ. v"- »• 

HOHATn, three hrothere bom at one birth, trho were 
the chominons of Rome in the vrar a^inst Alba Longa. 
Three Alban brotherSi named the Curiotu, likewise bom at 
one birth, were opposed to ihenL The mothers were also 
twin swtgyg, who had been married at the same time, and 
hadgiveabirth to their sons on one day. WhcntheAltan 
army under their king Clvallns lay encamped some miles 
from Rome, Tnllns Bostilios the Roman king agreed with 
them that the issae shoald depend on the combat Imtween 
the two fanulies. Two of the Horatii were soon slain; the 
third brother feigned ffight, and when the Cnriatii who 
were oil wounded pnrsaed him without concert he turned 
and slew them one by ona Now the sister of the Horatii 
was engaged to one cS the Cnriatii, and had made for him 
a beantifnl mantle. When the victor, adorned with this 
trophy, was entering Rome in triumph, his sister came to 
greet him ^ the Porta Capena ; but when the fatal mantle^ 
which he wore as a trophy, showed her that her lover had 
iirilen by her brother’s band, she invoked a curse on him. 
Enraged at her reproaches, ho slew her on the spot; and 
the body of her that prefemd her lover to her country lay 
nnbnried till passers covered it with stones. Horotius 
was condemned by duumviri^ spedally appointed as his 
judges, to be scourged to death ; bnt his father justified his 
aetio^ and on appeal the people spared his life, condemning 
him in penalty to walk with veiled head below the sororiuin 
tigUhaa. Horatins was afterwards sent to destroy Alba 
lADga and transport all the inhabitants to Rome. Monu- 
ments of the tragic tale were shown by the Romans in the 
i^e of Livy the pi7o Earaiia in the fomm, where the 
victor hung bis spoils; the beam under which the brother 
passed, and whidi strod across a narrow street near the 
site of the later Flaviau Amphitheatre ; the sister’s gravo 
outride the gate ; the grave of the two Horatii, and those 
of the three Cnriatii where each had fallen • the fossa 
CluUia dug by the Albans to defend their camp. 

The myOiical character of many of these details is evi- 
mt; and indeed it was even doubtful which of the two 
its of brothers brionged to Romo and which to Alba, 
nder the tale lie hbtorical facts known on other evidence 
he dose ielatum8h4> and the final internecine strife 
t'gn the two cities. Alba, the andent dty on the 
pnn^ w^ the mother of all the Latin cities, and 
68, 5 out the andent dty on the Alban hill had 

™y to the younger cities in the plain, and 
Ac.)— th?^y®d by them, while the inhabitants wore 
truthful various other Latin dries. With 

world prodm®fi round this fact were connected varions 
bility from fhat led from the Roman forum to 
beUeve that Birring to Sdiwegler, the /ossa CluiUa 
sagacity from probably on attempt to drain the 
and prudcnco^«w«/*5jff«m was perhaps the memo- 
the serious of judidal trial for the older patri- 
ftom their fd in ,case^ of murder. Dyer, Kings of 
he hifitoncd duracter of the tala 


. U.n Ui. iS'to in mm* e»»te 

'jrel-To natural twlmic teotre, JUo Jw Horace's 

“‘“Sand aimplicitj*. indeed tbc only Latin 

fiouth^, that ho «ns the first and . ” ter to the uses 
and twt,_jto could bend the stately hes hanpy 

ivh(Jy co\^ and cosy, “"‘V ™ jJJ tfe hcndccasyllalliM, 
Tvork, fonnupnl stj’le. Cat * i , . . j^t and graceful 
factures of ir^o vivacity ■wjth 'wnicn luat iio *> . 

there an larg^ho emnloyed in telling jjJ? „„ 

was 12,837. to trivial situation drainat rall^ Bat «o 
JIOREB. SdLe had auccccdcd 

HOKEHOUNrJo uses ol common life. But he had one 
Fr., irarmht), il/«r\n the mastery ^ a terse, 
cottony or woolly hc\itional style, Tcrenco ; and the 
tribe StetAydas. Coitunsiona to incidents and 1’* * ' 

gare, L., has a short and \of espression very 

about a foot in height, wllfeth the vi-orliP of the Eonian 

branches aro coated with a wv 

the popular name of the planC^l in form, more i-biloFOpluc 

petimes, and arc roundish, or rhnmtVan tbc A'afi w. The form 
much wrinkled, while and ft;cstcd by that of some 
woolly below, and pale green *^ 5 pini>osea ns Icllem 

and downy above; the flowers l>W‘5e, and 

arc sessile, in dense whorls s»v among the 

or clustery small, and dull- 
white, with calyx 10-toothcd, 
and tlio npper lobs of tlie 
corolla long and bifid. Tlic 
plant occurs in Europe, North 
Africa, and North Asia to 
North-West Indhi, and has , 
been natumlizcd in jmts of 


hound contains n volatile oil, 
resin, a crystalUzablc bitter 
principle termed inamrbmi, llorchoimtl. 

and other substanci^ and has a not unpleasant nromatio 
odour, and a persistent bitter taste. It possesses ex- 
pectorant,^ tonic, and carminative properties, and in large 
noMs is diuretic and laxative. Pormcrly it was official in 
British pharmacopoeias ; and tbc infusion, syrup, or confec- 
tion of horchound has long been in repute for the treat- 
ment of coughs and asthma, and has been rcctunmcndcd 
akoin phriii&is, chronic rheumatism, hepatic and ntcrino 
^orders, hysteria, and chlorosis. For medicinal puri»Pse.s 
the plant should bo gathered when in flower, and is pres 
ferablo in the fresh condition. Black horchound, 
mgra^ L, is a Lniiy perennial labiate plant, of fwj 
odour; is 2 to 3 feet in height ; has itcliolatc, rotindhli-ow 
sermto leaves, and numcror* flrvers, in dense ny 
clusters, irith a green or purplish enlyx, and n paW&wncc in 
purple conflla; and occurs in EnropcjlNoitli Afrifo difference 
Russian ^ia, and in Britain, except in northern ^ of human 
and has tx^n introduced into North America, W/y his earnest* 
nound is the Jj^copus tnropcens of Liniimns. nn Ilonico wo 

ii., 186.-5: Symr, 

SwS 210 ./aXimt, not only 

Tl ^ «?0- ) and nims, bnt 

- ^ io tlie Swiss canton of Zuribtfivs ho paints 

Of the distnct of Horgen, is sUnaled on tho left b^e. He sbonw 
^nneh feet nbovo sca-Ievcl, and 9 mil the parasite, 

.Ij “ *® Butrounded by meadows and vipes not try to 
m posse^ many handsome houses, and a b their source. 
cUTOh with fr^s by Barmgbi, The town i^e social vices 
”/• ®>lb industry ond vine ir times as in 

and tho meeting-place of tlie boats which ply on tl 
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ftnd Eonlli banks of the lake. Tlie popalation in 1870 
nras 5199, of vrhom 4744 were Protestants. 

HORITZ (Bolicmian 7/orice), a town of Bohemia, Austria, 
government district of Koniggriitz^ is situated on the right 
bank of the Bistrit^ 10 miles X.E. from Bidscliow. 
Among the principal buildings are the district court of 
jnstice, the castle, the synagogue, the town*hoa<^c, the poor* 
lioase, and the infirmar}’. It possesses woollen and linen 
manufactories, a brcwciy*, ilour-mills, and saw^mills. Flax 
and fruit arc grown in the vicinity. The popalation in 
18G9 was 5059. 

IIOBMAYR, .Tosuru, Bakox vox, German statc-smau 
and historian, v.*as Imm at Innsbruck, January 20th 
1781, and died at ^lunich, Xorember 5th, 1848. After 
studying law for several years (1794-1797) in bus native 
town, and attaining the rank of major in the TjtuI 
landwehr, the young man, who had the advantage of 
being the grandson of Joseph von ]Iorma)T (1705- 
1781), cfa'inccllor of Tyrol, obtained a post in the foreign 
office at Vienna (1801), from which he rose in 1803 
to be court secretary and director of the secret archives 
of the kingdom and court. During the insurrection 
by which in’” 1809 the Tyrolese pought to throw off the 
Itavarian supremacy confirmed by the treaty of Prcs.sbnrg, 
Ilormayr was the mainstay of the Austrian party, and 
assumed the administration of cvciything s.arc the mVibiry 
arrangements ; but, returning borne without rite prestige 
and protection of succcs*', he fell into dLofavour both natii 
the emperor Francis L and the prime minister Mcttcrnich, 
and at length in 1813 he was arrested and imprisoned. In 
1816 some amends were made to him by his ap{K>intmcnt 
os historiographer royal ; but so little wa.s he satisfied with 
the general policy and conduct of the Austrian court that 
in 1828 ho accepted an inrimtion to the Bavarian capital, 
where ho became ministerial councillor in the department 
of foreign affairs. In 1832 he was appointed Ba\’arian 
minister at Hanover, and from 1839 to 184G he held tin 
same position at Bremen. The last two years of his life 
were .epent at Mnnich os superintendent of the national 
archives. Hormayr’s literary activity was closely condi- 
tioned by the circumstances of his political career : udiilo 
the acc&ss which he enjoyed to original documents gave 
value to his treatment of the past, his record or criticism 
of contemporary events received authority and interest from 
the character of his iiersonal experience. In his later 
writings he is a keen opponent of the policy of the court of 
Vienna. 

Tlic fi>nof7ing cn* nmnnif Tlonrnjr's more important works: — 

zur Tiroh iuf 

Innsb., IEQ2-3; (frvh. tier gff Ant. OrnMaft STiVo/, Ttib., lPOG-8; 
OaUmieliis-Jirr rivlnrtli, 2<i vols., 1607-20; Arehiv/Ar 

GtarJt. Slot. Lxf. vv>t KnvJif, 20 vo!-., 160P-29; ll'ifn, sntu. Otreh. 
uitff li'nJiKtirdigl-cifm, Virana, 1823-25 ; Mi'ivVddrr am 
Bf/rcimyrkrirgr, 3ma, 1841-44; Dh goldfw VhranU: ran Jfohnu 
tehwaiignn, Mnnieh, IS 12; Ancmmtn nua dnn Tnirlueh einrs 
tdUn PPfftrmannn, .Icn.a, 1845-47. Aloii/; svith ‘Mcilnyniiski 
(1784-1844) he founded TascAeiiti>c/i /lir die VaUrldnd. Uaeli., 
Vienna, 1811-48. 

HOBMISDiVS, pope from 514-523, in succession to 
Syromnehas, was a native of Ciinpanix AUliough on ids 
election overtures were at once marie by .Anoslo-sius L, 
emperor of the East, for the reunion of the Eastern and 
Western Cliurchcs, which had l)ccn separated since the 
ercomuiiication of Aeaciaa in 484, the zeal or iutolcmnce 
of the pope delayed it till he was able to procure it on Ills 
otvn terms, in DID, from the orthorlox emperor Justin. 
IJormLsdas paid much attention to the instrnctiun of his 
clergy in psalmody. Ho was succeeded in 523 b}' John 1. 
Eighty of his letters are preserved in Labbe’s Sacrotnneta 
Cantilin, vdL v. (1728), and arc also to be found in vol. 
Iziii. of Aligoe’s Patrologiai Oursus Oomphitis (Latin 
Bores). 
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HOBN. ^The weapons whicli project from the heads at 
various sjiccics of animals, constituting what arc known as 
horns, embrace substances which are, in their anatomical 
strncture and chemical composition, quite distinct from 
each other; and although in commerce also they are 
known indiscriminately as horn, their uses are altogether 
dissimilar. These differences in structure and properties 
arc thus indicated by Professor Owen “The weapons to 
which the term horn is properly or technically applied con- 
sist of very different substances, and belong to two organic 
systems, os distinct from each other os both are from the 
teeth. Thus the horns of deer consist of bone, and are 
processes of the frontal bone; those of the giraffe are inde- 
pendent bones or ' epiphyses* covered by hair}' skin ; those 
of oxen, sheep, and antelopes are 'apojdiyscs* of the frontal 
bone, co\arcd by the corium and by a .sheath of true horny 
material ; those of the prong-horned antelope consist at their 
basis of bony xiroccsscs covered by baity skin, and are 
covered by horny sheaths in rite rest of their extent. They 
thus combine the character of those of the giraffe and ordi- 
nary antelope, together with the exiranderl and bmnehod 
form of the antlers of deers. Only the horns of the rhino- 
ceros arc 'composed wholly of horny matter, and this is dis- 
posed in longitudinal fibres, so tbat the horns seem rather 
to consist of coarse bristles com])actIy matted together in 
the form of a more or less elongated hub-compressed cone.” 
True horny matter is really a modified form of epidermic 
tissue, and enn'^ists of an albuminoid {irinciplc termed 
“keratin.*' It forms, not only the horns of the ox tribe, 
but also the hoofs, claw-o, or nails of onimals generally, the 
carap-acc of tlie tortoises and the armndillocs, the scales of 
the (Kiugulin, x>orcupinc quills, and birds’ fctithcrs, &e. The 
principal application of burns is for the manufacture of 
combs, and under the beading Co5in, to], vi. pp. 177-78, 
that iudnstty is described. The other uses to wbicli bom 
is now devoted, among which may be noted the iircsstiig of 
buttons, tlic making of bandlc.s for walking-sticks, umbrel- 
las, and knivc.<i, the maiinfncture of drinking-cnjis, spoons 
of various kinds, and snufi-boxc.«, do not here require ex- 
tended notice. The parings and refuse of born are valuable 
for tiic manufacture of jini.s.’iiatc of potash and as manure; 
and the ash of the cores of horn mokes excellent ciqjcis for 
the assay of precious metals, fn former times horn was 
applied to several uses for which it is no longer required, 
although such applications have left their traces in our 
language. Thus the musical instniments and fog signals 
known as horns indicate their dc.scciit from earlier and 
simpler forms of apparatus made from horn. In the same 
way powder-horns were spoken of long after they ceased to 
bo made of that substance ; to a sinall extent lanlcnis still 
continue to be “ glazed ” with (bin transparent (dotes of 
horn, a (jraclice which a century ago was niiivcrsal. Horn- 
bools consisted of spcliing<book.s w*itli their leaves x)rotectcd 
by thin plates of horn, and it was in former ^ times 
customary to protect the titles of valuable MSS. in the 
.same way. Deer-bom is almost exclusively used for 
bandies by cntlcrs and walking-stick and umbrella makers. 
Tiic hrgcsl supply is obtained from the East Tndic.s, and 
consists principally' of the antlers of the axis, A.asmoeufafa, 
and tlic Elisa doer, Jfiua Aristotelia. 

HORN, or FltKXcii lIoRX, a wind ins^jment made }>.g 
various times of various materials soeb icncc is 

several metals, “i its ir iicar; 

the class of |;,',i,;iq.tli6wingii’(Z*®'. the Inige hpcclcs in llicfr 
ments of Slij;,,,! |,y jjr WalJ-ice, If aclCJatnlraWo nrticlo on the Fiimily 
other 'EastCVbamer, 1883, jip. 3KRi' tegg.), to the puffing of n Ioto- 
kniglits starting with n train, and can oo hosml a 

nccdlcs.s^' enlarges on the cnirf iiijnaticc done t » 

It dntc^i; |,y Natoto inencnmlwriiigflicm with this deformity, which 

thocir XIL — 32 
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rader representations of fiiimlarlj-diaped instraments occur 
in armorial bearings of a much remoter period. The horn 
in its earlier form serred exdndvely the various purposes 
of the hunt^ a*hence its name in the different languages : 
Italian^ corno di caccia ; Frendi, cor de chasse ; &rman, 
Waldhom. Originally there seems to have been only a 
single ring^ but a second semicircle occurs at an early 
date. The capabilities of the primitive instrument were 
as limited as its purpose^ the loiter being chiefly that of 
announcing by signals the various stages and incidents 
of the liuat^ such as the JleveiUe, the Hallali, and the 
i/bitL Simple tunes, however> ware within its range, for 
Alersenne mentions a ^'concert & qnafcre" for horns as early 
as 1637. The demands on the horn were naturally much 
enlarged whan it was iutroduced into the orchestra as an 
espooent of artistic and complicated musia As to the 
' date of this event opinions differ considerably. It has 
been asserted that Gcfisec was the first to make use of the 
horn ill an important orchestral part in 1759. But this 
M true, if true at all, of Btaiuce only. In Germany and 
Bngland the instrument was in common use at a much 
earlier period. From 1712-1740 two liomists were 
membere of tlie imperial cliapel in Vienna at the not incon- 
Bidemble salary of 360 florinsL Moreover, both model fin 
his Water Music, 1715, and elsewhere) and Bach assian 
important parte to the horn. The notes natural to (he 
horn and produced by the action of the lips alone are the 
Bo^lled harmomes or partial tones of tlie bottom note be- 
t^n the extreme limits of the C bdow the staff in the bass 

however, not 

TOle of natuid harmonics various methods have been nsed 
The simplest is the insertion of the hand in th^bi 
instrument, accidentally discovered by a GermaS hmnlSr 
century. The efiect is totoTOr 

ing the note bj means if 
are three val4s ® 

note bv one. onj a " . loroting the 

Most 

others use A comSlSa £ 

ciooXta 1m. — . ® tonsposmir machmfL Tiia. 


with equal effect both in filling up the harmony and in 
emphasizing the melody. In works of a romantic imracter, 
sndi as Mendelssohn’s overture to A jl/tefoummer JFiffhVs 
JDreamj or Weber’s Der FreischlUz, they are invaluablo for 
the purpose of local colouring. There are also many solo 
pieces written for the horn, amongst which Mozart’s three 
concert! for horn and orchestro, Schumann’s concerto for 4 
horns and orchestra (op. 86), Beethoven’s horn sonata (oix 
17), and Brahms’s trio for pianoforte, violin, and Lorn (op. 
40y may be cited. ^ 

HOENBEAI^r, Oarpinvsj Toumef., a small genus of 
trees of the natural order CupiilifercB and snb-ordcr Cor^ece. 
The Latin name Carpinvs has been thought to ^ derived 
from the Celtic cur, wood, and pin or pen, bead, the wood 
of hornbeams having been used for yokes of cattle (see 
Loudon, Eney. ofPl. p. 792, new ed., 186S, and Littrf, 
^z<Xp,_ u. 000 / The common hornbeam, or voke-elm, 
Oarjnnwi Baulni, IL (Gr., probaU j {vyia ; Germ., //om> 
Imtim and Jlambuche; Fr., diarme), is indigenous in tlib 
temperate parts of western Asia and of Asia Minor, mid in 
Enrop^ where it ranges os high as 55° and 5G° N. Int It 
IS common jn woods and hedges in parts of Wales and of 
the south of En^and. The trunk is usually flattened, nnd 
tmsted as though composed of sevenil stems united : tlie 
tarkis smMth, and light grey: and the leaves are sub- 
^tichons, 2 to 3 inchM long, elliptiWate, doubly serrate, 
pointed, numerously ribbed, haiiy below, and opaque, and 
mt glossy u in the beech, have large stipules and short 
SiSfe M® 'nie flowers appear 

IbiSt U inT f ^P"' “fl Moy- The mole catkinVaro 
SS of 1*^0 pale yellow anUiere, bearing 

attain a length offlto 
4 inwes, with bracts 1 to 14 inches lone ’Tim crrAAn n«isi 

i?SSh™k Octobertitis abSit J inch 

in WfeVi chestnut, and is enclosed 

in leafy, S-Iobed bracts. The hornbeam thrives well o^iff 

lopped & spring SflccSint ??h5’'f‘*®i 

Bt that season. tendency to bleed 


the lips into anythi^lat L Sli ^ 

fo«pIa,sasitw!,SinoneSS- Th®,Pl®y®r ther^ 

difficulty of transpijsini his Mrt ^n,»f i?“® 

In consequence tlw born nart^il ® caved td him, 

in the key ol C whioli m ^*7 “ always written 



Of 
avniled 
'era 


and polishes ill, is of^rons^mM dose-grained, 

Mco^ng to Geaid, the nfme rf 

found to lose about 8 oer ennf r^t A®* ^oo 

Asafuditisercellent-aSitS; ^ ^i*? ^ fl'jjng. 

I meting gnapowder £ £?„”f^7“«*«eteemedffr 

yellow dyeu In Pranrit^t^. ^ ^ Linnoaus to afford 
«o is a favourite The 


"onue utefi«» round «paoiuties of thoplavera 

bihty fioad that -{„ hornsVtho 

beheve that irding t„ ®®»o“ 

eo^city from “s Probably i,„,Aff’ "fl***® t'lts difficoltv 
jmdprndcncrWnwMfty^j^ “ttempt to draiiinstrumenfe 

rf «iiS. p«w». Md 

' ^“toncal character of tS 

taie. jg ^gg^ 



— jjoi, who dearrilii. , 

spli^ classes the hombeam as red and easily 

horQ^m^ bine or water beecL American 

rownraao, Mich. ; the comSn’j.i?®'’!^ “ Carpinvs 
the south of Europe, » oS«« ® native of 
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HOHNBILL, the English name for a long \rhile generally 
given to all the birds of the Family Bneeroltdoi of modem 
ornithologists, from the extraordinary horn-like excrescence 
(epithema) developed on the bill Of most of the species, 
though to which of them it was first applied seems doubt- 
fuL Among dassical anthors Pliny had heard of such 
animals, and mentions- them {Hitl. Ifat., lib. x. cap. Ixx.) 
under the name of Tragopan \ but he deemed their existence 
fabulous, comparing them with Began and Grypkanet — in 
the words of Holland, his translator (vol. L p. 296} — ** I 
thinke the same of the Tragopanadcs, which many men 
affirme to bee greater than the iEgle; having crooked 
homes like a Earn on either side of the head, of the colour 
of yron, and the head oncly red.” Yet this is bnt an exag- 
mrated description of some of the species with which 
doubtless his informants had an imperfect acqtuaintance. 
Mediteval writers found Pliny's bird to be no fable, for 
specimens of the beak of ono species or another seem 
occasionally to Imre been brought to Europe, where they 
were preserved in the cabinets of the carious, and thus 
Aldrovandus was able to describe pretty fairly and tofirare 
{Omithdogia, lib. xii. cap. xx. tab. x. fig. 7) one of them 
nnder the name of **Jtkinoceivs Am,” though the rest of the 
bird was wholly unknown to him. When the exploration of 
the East Indies had extended further, more cxamplcsreached 
Europe, and the “Corviis Tndicm eomntiis” of Bontius 
became fully recognised by Willughby and Bay, under the 
title of the "Homed Indian Baven or Topau called the 
Bhinoccrot Bird.” Since the time of those excellent or- 
nithologistsonr knowledge of the Hornbills has been steadily 
increasing, but it must be confessed that in regard to many 
points there is still great lack of precise information, and 
accordingly the completion of Mr Elliot's ** Monograph of the 
Bucerotidte ” (now in course of publication) is most earnestly 
to be desired, for therein it is to be hoped that all questions 
respecting their history and classification may be fully 
treated. At present great diversity of opinion prevails as 
to how many real genera the Family comprises, or how many 
species. The group, though no doubt onght to be enter- 
tained ns to its limits,^ has not attracted sufficient notice 
from ornithologists, and therefore, apart from the merest 
'superficial characters, the difference of the several sections 
which it includes has never been properly explained, nor 
^ have thmr distinctions been placed on a firm basis. Some 
' authors appear to have despaired of dividing it satisfoctorily, 
and have left all the described species in the Linnman genus 
Bnceros, as for example^ Professor Schickel {Cat. flu Mas. 
det Bags Has, Buceros) ; others have spnt that genus into 
more than a score— a number which seems to be quite 
tmnecessaiy. Sundevall (Tentamcn, pp. 96, 97), with his 
usual caution, has restrained liiinsclf to the recognition of 
three genera, but it is unquestionable that more should 
reasonably be admitted, though the present writer is not 
prepared to state how many arc required. 

The first genus admitted lij'Snndcvall is Ndnufinr,, wliicli seems 
properly to contain but one species, tlio Jliiceros riuil, B. set/Mtis, 
or li. qalentua of autliors, commonly known as tlio ifclinct-llonibill, 
a native of Sumatra and Borneo. Tliia is easily distiiignislicd by 
having the front of its nearly vertical and sliglitlr convex e)ii(lietna 
composed of g solid mass of liorn^ inst <’.-id of a thin coating of the 

^ Such genera as Euryeeroa, Seytkrops, and some others^ together 
with the wholo Family Afomolidte, which had liccn at various times 
and by rarions systematists placed among tlio BueenAtda, havo c\’i- 
dontly no real aflinity to thorn. 

’ Apparently correlated with this stniclnro is tho curious thickening 
of the ‘‘proscneephalic median septum "of the cranium ns also of 
that which divides tho " prosenceplialio " fVom the “incsencephnlic 
chamber,'' noticed by Professor Owen (Cat, Osleol. Ser. JUtu, Boy. ColL 
Surg, England, i. p. 287); while the solid horny mass is further 
strengthened by a b.-ickiiig of bony props, directed forn-orrls end meet- 
ing its base at right angles. Tliis last singular arrangement, which is 
not perceptible in the mull of any other sjieeics examined by the pre- 
oent writer, docs not seem to have iiceii descrihed. 


light and cellular structure found in the others. So dense and hard 
is this iiortian of the “helmet” that diinese and Malay artists 
carve figures on its surface, or cut it tnusvctsely into plates, 
wliiidi from their agreeable colouring, bright yellow with a scarlet 
rim, arc worn os brooches or otlicr ornaments. This bird, Avhicb is 
lai;^ than a Baven, is also remarknhlo for its long gradnated tail, 
liaring the tn-o middle feathers nearly twice the lon^h of the rest. 
Nothing is known of its habits. Its head was fignred by Edward 
more than n centniy ago, bnt little else hod been seen of it until 
1801, when Latham described tho plumage from a specimen in the 
British Museum, and tlio first figure of the whole hitd from an 
example in tho Museum at Cidcntta was published by Hardwicke 
in 1823 {Trans. Linn, Soeitiy, xiv. pi. 23). Yet more than twenty 
years elapsed heforo French naturalists became acquainted with it 
Under Eninovlax Sundevall places the Sueeros cormitus of Baffles; 
bnt this would seem to ho a wrong iiosition for that species, the 
type of Bonaparto’s genus Berenieomis, since it does not appimr to 
possess n frontlet of solid horn. 

Sundevall divides the genus j9«een» into three sections, of which 
one, Euceroa jiroper, contains tiic species having tho epiihema 
developed to its greatest extent, rech as B. rhinocena, B. hydro- 
eorax, B. Ideomis, and others, while the remaining sections have 
little or no epithema, and one of them has the throat feathered. 
Tliis lost includes tho African fonns wliidi seem to belong to the 
genus Taeeiu of Lesson, wliilc the other comprises the Orient 
species cxcmx»liticd by Mr Hodgson's genus Aeeros; hut the 
arrangement cannot he deemed niiolly eatisfactoiy, and must be 
regarded only os an apjiroach to a better. The presence or absence 
of the tpithema may indeed be considered in disnnguteliing genera ; 
lint among those that possess it, seeing that its development is to a 
great degree dependent upon and perhaps sex (this last being 
unccrLiin), its size niid shape hardty aflonl good generic characters, 
and, though the mnp assigned by Sundevall to Bneeros proper 
doubtlm requires Turtiicr separafion, some less superficial distinc- 
tions must be pointed ont than those which have been taken as 
Euflicient to establish many of tho “ genera" of this faniity sug- 
gested bv several ornitholqipsts. Again, in the grouping of those 
forms which possess littlo or no qaithana sound ciinractcTS are 
equally wanting for the divisions as^’ot set forth, and until further 
investigations have been nmdo the limits of oven flic genera Aceroa 
and Toeeus cannot bo laid down. Tickcll in his monuseript Birds 
tf India (in the library of the Zoological Society of London) divides 
tile Hornbills of that couiitiy into two genera only, Bntcros and 
Aeeros, remarking that the binis of the former fly by alternately 
flapping their wings and sailing, while those of tho latter fly ty 
Tignlar flapping only.’ Several diircrenccs of strnctiiro are pre- 
sented liy tlic stenmf apparatus of the various Bueerolida, and it is 
quite {lossible that these dificrcnccsmay be correlated with Tickell’s 
^en-ations so os to funiisli, when more is known about these 
birds, a better mode of classing them, and the saiiio may be said of 
those of tlio African group containing the genus Toeeus and its 
allies. 

Laslly, wc Imre the genus Biieomts, or Bueorar ns some call it, 
confined to Africa, and containing at least two and perhaps more 
sitccics, distinguislmlilc by their longer legs and shorter toee^ the 
Grouud-llonibills of EngiLsh writcis, in contrast to nil the preced- 
ing, which arc chiefl}' arboreal in their linhits, and when not flying 
move by abort leaps or hops, while tho members of this group walk 
and run with facility. From tho days of Bruce at least there are 
few African trarellcrs who Imre not met with and in their narra- 
tives more or less fully described one or other of these Inrds, whoso 
latgo size and fearless hnliits render them conspicuous ohjccts. 

As a whole the Hornbills, of which more than 50 species 
have been described, form a very natural and in some re- 
spects an isolated group, placed by Professor Huxley among 
his Coceygotnorplia:. It has been suggested that they have 
some affinity with the Hoopoes {Vjmptda), but even if that 
view be good tho affinity cannot be very near. Tlieir 
supposed allianco to tho Toucans (Shamphattidfe) rests 
only on tire apparent similarity presented by tho enormous 
beak, and is contradicted by important strnctural characters. 
In many of their habits, so far as tbeso are known, all 
Hornbills seem to be mneb alike, and though the modifica- 
tion in tho form of the beak, and the presence or absenre 
of the extraordinary excrescence,* whence their name is 


’ Tlio noise mndcf by the wing* of somo of the largo species in Ihrir 
licht is compared by Mr Wallace, in an admiraWo article on the Family 
Tnldleetual Olaerver, 1803. pp. 

iintivc steam-ongiiio when storUng with a train, and can oo heard a 

Ikiffon, as was his monner, enlargra on the cniel i^i red iwe t> 
hc&o birds by Nature in oncnmbcniig them with this dcfoimity, which 
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decivedi cauBes great dlvei&ity of aspect among tliom, the 
possession of prominent eyelashes (not a common feature 
to Birds) produces a uniformity of expression ^hich makes 
it impossible to mistake any member of the family. Horn- 
bills are aosial birds, keeping in companies, not to say 
flocks, and Uvlng chiefly on fruits and seeds ; hut the bigger 
species also capture and devour a large number of snakes, 
t^iie Che smaller are great destroyers of insects. The older 
\rriters say that they eat carrion, but farther evidence to 
that effect is required before the statement can be believed. 
Almost every morsel of food that is picked up is tossed 
mto Che air, and then caught in the bill before it ie swal- 
lowed They breed in holes of trees, laying large white 
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closely folded, and is filled with the fruit that tlio bird has 
been eating. The annonneement of a circumstanco fo ex- 
traordinary naturally caused some hesitation in its accept- 
ance, but the essential truth of Mr Bartlett’s observations 
has been abundantly confirmed by Professor Flower {tonu 
cif.| p. 150), and especially by Dr Muric [op, eiU, 1874^ p, 
420), and what seems now to bo most wanted is to know 
whether these castings arc really intended to form the lien 
bird’s food during her confinenicnh x) 

HOBN'BOOK, a name sometimes ^ren loan elementary 
treatise on any subject. It ivns originally applied to a sheet 
containing the letters of the alphabet, which formed a jirimor 
for tlio use of children. It was mounted on wood untl 
protected with transparent horn. Sometimes the leaf was 
simply posted against the slice of horn. Tho wooden f rnnio 
had a handle, and it was usually hung nt the chiliPs gir^c. 
The sheet, wliicli in ancient times was of vellum and latterly 
of paper, contained firat a large cross— tho Griss-croF.^e~ 
from which (ho hom-book was coiled the Clirist Cross Eow, 
or criss-cros5*row. Tho alphabet in large and small letters 
followed. The voo'cls then formed a Hue, and tbeir com- 
binations with the consonants w'cre given in a tabular form. 
Tho usual exorcism—” in (he xtamo of the Father and of tho 
Sonno and of tho Holy Ghost, Amen” — followed, then tho 
^ Lord’s Prayer, tho whole concluding with the Jlonmn 
numerals. Tlic hom-book is mentioned in Shakespeare’s 
Zoi^s Labour's lo^f, v. 1, where the 6a, the a, r, /, o, «, 
and ihfl horn, arc alluded to by iloUi. It is also described 
I by Sen Jenson — 

“ wad. Mwiw/i the lorn. 

Taut innkc the story |wrftct.** 

I Hom-books arc now of great rarity. A representation of 
specimen irifl be found prefixed lolIaMiwdrj* Ao/fon 
offugiure Tracis, in the twenty-niuth volumo of the works 
printed for tho Percy Society. 
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HOBNE, Geobge (1730-1792), bishop of Norwich, was 
bom on November 1, 1730, at Otham near Maidstone, 
where his father was a clergyman, and received his early 
education at the Maidstone school, whence he proceeded to 
University College, OxFonl, In 1749 he became a fellow 
of Magdalen College, of which in 17G8 he was appointed 
president. As a preacher he early attained great popu- 
larity; and his reputation was further helped by several 
dever if somewhat wrong-headed publications, innlndf ng a 
satirical pamphlet entitled The Thealogt/ and TJdlotophy 
of Cicero's Somnitim Seipionis (1731), a defence of the 
Hutchinsonians in A Fah\ Candid, and Imjnrtiul Slate 
of the Case hettveen Sir Isaac ifeudon and Mr Jfutehinsou 
(1753), and critiques upon Dr Sbuclcford (1754) and Dr 
Kcnnicott (1760). In 1776 ho published his well-known 
Co/nmentarp on the Soolt of Psalms, and in the same year 
ho was chosen vice-chancellor of his university; in 1781 he 
was made dean of Canterbury, and in 1790 ho was raised to 
the see of Norwich, which, however, he held for less than 
two years. Ho died at Bath January 17; 1792. 

His collected IVorks were first pnblislicti, with a Memoir 1^ ono 
ofhisciinplains (Jones), in 17P5. ^icroharc been scrcml snbscqnent 
editions, the latest being that of 1830. The most piqnilnr and also 
the best of his ^rriting^ tho Contmenlanj on the realms, has been btill 
more frequently reprinted, occasionally along with an essay by 
James Montgomery*, or with a mnch more rcmarhablo discourse by* 
Edward Irving. 

HOBNE, Thomas H.vhtwell (1780-1862), a well- 
known writer on Biblical introduction, was bom in London 
on October 20, 1780, and from 1789-93 was educated at 
Christ’s Hospital, where Coleridge was an elder contem- 
porary. On leaving school, bis circumstances not permitting 
him to proceed to the university, he became clerk to a 
barrister, but early manifested an unconquerable passion 
for literary pursuits. When barely twenty years of age he 
pnbli^cd (1800) A Brief View of the Necessity and Truth 
of the Christian Revelation, which rcichcd a second edition 
in 1802. In the years immediately following ho became 
the author of several minor w’orks, and in 1814, having 
been appointed librarian of the Surrey Institution, bo 
issned bis Tntrodnelion to the Study of JiiMieyraphy. 
This was followed in ISIS by tbo work to which he bad 
devoted tbo best part of many yeaf^, the Introduction to 
the Critical Study of the Holy Scriptures, which rapidly 
attained a rare popularity, and secured for its author a high 
and secure place among contemporary scholars. In 1819 
ho received ordination from tbo bishop of London, altbougli 
unpossessed of tho customary university degree, and some 
time afterwards he was appointed to tho cure of tho united 
parishes of St Edmund the King and fit Nicolas Aeons 
in London. On tho breaking up of tbo Surrey Institution 
in 1823, be was appointed (1824) to snpcriiilend tbo classi- 
fication and publication of the British Museum Cntniogna 
After the project of making a classed catalogue had been 
abandoned, be continued to toko part in tbo preparation 
of the alphabetical calalognc, and bis connexion with the 
musenm continued to subsist until 1861, when his infirmi- 
ties caused him to r&sign. He died in London on January 
26, 1862. 

Besides the works already mentioned Horne wrote nnmerans 
others of scrondaiy importance, which, ns catalogacd in Allibonc’s 
Dietionaru by himoclf, exceed forty in number. The Intraduetim, 
-edited by AyTcandTregeilrs, rcat-Iiod a 12th edition in 1800 (4 rols. 
8vo) ; hat, owing to tlio recent mpid advances of critical science, it 
is now somewhat out of date. 

HORNELLSVILLE, a township and post village of 
Steuben county, New York, is situated on tho Canistco 
river and on tho Erie Bailway, 90 miles sonth-cost of 
Buffalo. It is well supplied with schools and cliurchc.'i, 
and possesses planing-mills, tamicrics, and factories for 
sashes aad blinds, farnitnre, cars, mmving-mnchincs, and 
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boots and shoes. The population was 5639 in 1870. and 
9852 in 1880. 

HOKNER, FuAsrcis (1778-1817), political economist, 
u-as bom at-Edinburgh, August I2tli, 1778. Afterpassing 
through the usual courses at the high school and university 
of his native city, he devoted five years, the first two in 
England, to comprehensive but desultory study, and in 
1800 was called to the Scotch bar. Desirous, however, of 
a wider sphere, Horner removed to London in 1802, and 
occupied the interval that elapsed before his admission to 
tho English bar in 1807 with researches in law, philosophy, 
and^ political economy, and latterl}' with parliamentary 
duties. In Fobruaiy 1806 be became one of tbe commis- 
sioners for adjusting tbe claims against the nawab of Arcoi^ 
and in November entered parliament as member for St 
Ives. Next year ho sat for lYendover, and in 1812 for 
St ^lawcs, in the patronage of the marquis of Bnckingham. 
In 1811, when Lord Grenville was organizing a prospective 
ministry, Horner bad the offer, which he refused, of a 
treosuiy secretaryship. He had resolved not to accept 
oilico till ho could afford to live out of office ; and his pro- 
fc.ssiona1 income, on which ho depended, was ot no time 
proportionate to his abilities. His labours at last began 
to tell upon a^ constitution never robust, and in October 
1816 bis physicians ordered him to Italy, where; however, 
lie sank under his malady. He died at Pisa, February 8, 
1817. Ho was bnried at Lcgliora, and a marble statue 
bj* Clinntrey was erected to bis memory in Westminster 
Abbey. 

Without the advantages oi rank, or wealth, or even of 
genius, Francis Horner rose to a high position of public 
influence and private esteem, Tbe speeches in tbe House 
of Commons on the occasion of moving for a new writ for 
St Mnwes combine witli tbo letters of private friends in 
testifying to the respect and bononr commanded by bis 
integrity and wide and cultured intellect, and to the 
affection won by his sweet and noble disposition, os well 
as to the general regret for the untimely death of one who 
gave xiromiso of such abilities os a statesman. The early 
friend of Bronglmm and Jeffrey in Edinburgh, and wel- 
comed in London by Bomilly, Mackintosh, Abercromby, 
and Lord Holland, Homer was by sincere conviction a 
Wliig. His special field was political economy. Master 
of that subject, and exercising a sort of moral as well 
os intellectual influence over the House of Commons, 
be, bj’ his ncr\’ous and earnest rather than eloquent stjde 
of speaking, could fix its attention for hours on such dry 
topics ns finance, and coinage, and currency. As chair- 
man of tho parliamentary committee for investigating the 
depreciation of bank notas, for which ho moved in 1810, he 
extended and confirmed his fame as a political economist 
by his share in the famous Bullion Report. It was chiefly 
through his efforts that tho paper-issue of tho English banks 
u*ns checked, and gold and silver reinstated in tlieir true 
position as cirenlating media ; and his views on free trade 
and commerce have been generally accepted at their really 
lugli value. Horner was ono of tbo promoters of the 
Ediuhurgh Review in 1802. His articles in the early 
nnmbors of that publication, chiefly on political economy, 
form bis only literary legacy. 

Memoirs and Correspondmee of Francis Homer, M.P., was pub- 
lisliod liy liM brotiicr in 1813. See tlio Edinburgh and 
terty Iteviews for tho snmo year ; and ElaekicootPs Magasiw, vol. i. 

HORNET. See Wasp. 

HORNPIPE was originally the name of on instrument no 
longer in existence, and is now used for an English national 
dance. The sailoris hornpipe, although tlio most com- 
mon, is by no means the only form of the dance, for 
there is a pretty tune known as tho “ College Hornpipe,” 
and other siiecimens of a similar kind might be cited. Tbo 
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composition of bompipss fiontislied clieSj in tbe Iss: j 
csntnxT, and even Hudel did not disdain to nsc the char- 1 ' 
aete^tic rhjthin. The hornpipe znarbs irritten in f or in | < 
connnon tixaCj end u almys of a livelv natcre. | ' 

HORBOCES, JxmonaH (1619-IC41), an cstronomcr ^ < 
of extniordxcazj promise blighted bf a premature death, ; 

bom in 1619 at Toxteth Park, near LivetpooL Of J 
the circamstances of his fanilv little is knoim, farther ’ 1 

«« ^9 ^ • . \w « • - m m I 



163^ Isolated in his sdsntfdc taster and painfnllj j i 
straitened in mean^ he pnrsnei amid hummexable diSccI- ! 
lies his purpose of ^If-edncation. Hb nnivezsity career * 
l^ted tme yeai^ and on hb retuzn to Lancashire he : 
dsroted to astronomical obssrrations the brief inteimb of 
Isisnre snatched bom the harassing ocenpations of a * 
bbo rions Iif& In 1636 he met \7ith a congenial spirit in ' 
Ivzlliain Crabtree^ a diaper of Broughton, near Manchester^ 
and encouxs^ed by hb advice he exchanged the guidance cf 
Lanabeig. a pretentions but inaccurate Belgian astronomer, * 
for that of Kepler. He now set himsdf to the revision of I 
the Rudolphms Tables Opnbibhed by Kepler in 1627), and ; 
in tts progress of bb task became convmt^ that a liunsit • 
of Yeans overlooked by Kepler would nevertheless occur 1 
oathe*2-£thof Xuvember(OJS-) 1639. He was at thb time ■ 
enrate o^ool^ near Preston, having recenllv taken onlcra ‘ 
m the Church of England, althons^ aceSrdinr to the • 
acMTOte, 6e jBd not aftansd the canonical a-. • 
SjJ'A ^^*^3 oa a Sonday, his chrikl ' 

^ astronomical 
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principal forms, separated from each other by many distinct 
points in their organization, among vrhich one of the most 
externally conspicuous was the structure of their feet 
From this character the one form has received the name of 
Ariiodaelffla or "even-toed,” the other Permodactt/la or 
" odd-toe^” It is only of tho latter that wc shall have to 
speak in this article. 

Perhaps the best notion of n perissodact 3 ’le ungulate of the 
Eocene age can be derived from tho tapir of the present day, 
an animal which has changed less from the primitive and 
generalized type of tho group of that time than any other 
existing member of the oi^er. These early forms had all the 
complete number of teeth found in so many of tho mammals 
of that period of various orders, arranged according to the 
well-known formula — inctaort ■g, canines prem^ars 
molars §-«■][-} on each side, or 44 in all The molar teeth 
had very short squaro crorras, with traasrerso or oblique 
ridges on the grinding surface. In the fore limbs the radius 
and ulna, and in the bind limbs the tibia and Gbula, were 
distinct and well-developed bones. IVhatovcr the number of 
toes on each foot, the one corresponding to tho middle or third 
digit of tho generalized pentadact 3 'lo limb was the longest ; 
its ungual phalanx was S3'mmctrical in itself, and it formed 
the centreof the foot, on each sideof which theother toeswero 
arranged in complete or partial S3’mmetry according to the 
stage of development. In tho hind foot in nil known cases 
the symmetry was complete, only one too on each side of 
the middle digit being present (fig. 3, c) ; but in the foro 
foot the primitive sjrmmctr 3 ’, formed by the presence of two 
toes on each side of tho middle toe, had been lost in ncarl 3 ’ 
all, by the disappearance of one of the outer toes (the first), 
the condition stUl retained b 3 ' the tapirs (fig. 3, o); or it had 
been replaced b 3 * the second stage of symmctt 3 ', ™ which 
both outer toes arc absent, and only' three remain, as in the 
modern rhinoceros (fig. 3, c). By no animal of this period 
lud the third, or most highly specialized stage of symmetry', 
that which, as wc shall sec, characterizes the modem horses 
(fig. 3, e), been attained. 

By various and gradually progressing deviations from 
the common original ty'^ie, these animals began at a very 
early period to break up into several groups, some of which 
(as Maerattehenia), after undcigoing a considerable degree 
of specialization, have become extinct without leaving 
sncccssors ; but three of these modified types, already dis- 
tinct at tho close of tho Eocene period, have continued up 
to the present day', gradually, as time advanced, becoming 
more and more .divergent from each other. Tltcsc are now 
represented by the three families of tho rhinoceroses, tho 
tapirs, and the horses. Great os may be the dificrcnccs 
between these animals as wo see them now, wo can trace 
their history step by step, as revealed by the fragments 
preserved^ from former ages, further and further back in 
time, their differences continually becoming less marked, 
and ultimately blending together, if not into ono common 
ancestor, at all events into forms so closely alike in all 
essentials that no reasonable doubt can bo held as to their 
common origin. 

Leaving out of further consideration the two collateral 
branches, it will bo our purpose nov; to follow the history 
of the special subject of this article. 

The remains of the earliest known animals to which it is 
possible to trace back the modern horse by* a scries of 
successive modifications are found in the lowest strata of 
tho great lacustrine formations assigned to the Eocene 
period, spread over considerable portions of the present 
territories of Now Mexico, Wyoming, and Utah in North 
America. That similar animals may have cxiated in other 
parts of the world is extremely probable. Negative evi- 
dence in such coses is of little value, as may be judged by 
the fact that it is only within a very fow years that tho 
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existence of these deposits teeming with fossil remains of 
proriously' unsuspected forms has been brought to li ghf., and 
their systematic exploration has scarc^y yet cninnip.tifM»d . 
A little animal, not larger than a fox, Eohippas of Marsh, 
presented the most generalized form of the perissodactyle 
ty'po as yet discovered, as besides the four well-developed 
toes of the fore foot, found in so many others, it had at 
least a rudiment of a fifth. All analogy leads to the sup- 
position that this must in its turn have been represented at 
a still earlier period by another form with five toes 
complete, but direct evidence of this is at present wanting. 

The transition from this horse-like animal of the early 
period to tho horses of modem times has been accompanied 
by* a gradual increase in size. The diminutive Eocene 
Eohippus and Orohippus were succeeded in the Miocene 
peri<^ by other forms to which the names of Anehiiherium 
and Afiokipfms have been given, of the size of shee ^ ; these 
again in Pliocene times by Hipparion and Pliohtppus, as 
largo as the modem donkeys ; and it is only in the Heisto- 
cene period that Eqnidm appeared wliich approached in 
size the existing horse. Important structural modifications 
have also taken place, with corresponding changes in the 
mode of life of the animal The neck has become elongated, 
the skull altered in form, the teeth greatly modified, and 
tho limbs have undeigono remarkable changes. The last 
two require to bo described more in detail 

Tho teeth in the Eocene forms had, as mentioned above, 
the characteristic number of forty-four. This number bos 
been retained thronghout the series, at least theoretically ; 
but one tooth on each side of each jaw, tho anterior pre- 
molar, which in all the Eocene and Miocene species was a 
wclI-dcvclopcd tooth, persisting through the life time of the 
animal, is in all modem horses radimentary, functionless, 
and generally lost at an early period of life, evidently 
psissing through a stage which must soon lead to its com- 
plete disappearance. The canines have also greatly dimin- 
ished ill size, and are rarely present in the female sex, so 
that practically a very large number of adult horses of the 
present day have eight teeth less than the number possessed 
by their predecessors. The diastema or interval between 
the incisor and premolar teeth, of essential importance in 
the domesticated horse to his master, as without it there 
could bo no room for inserting the special instrument of 
subjugation to his commands, the bit, already existed in 
tho earliest known forms, but has gradually increased in 
length. Tho incisors have undergone in comparatively 
recent times that curious change producing tho structure 
which will be more fully described hereafter, and which 
distinguishes the horse’s incisors from those of all other 
known animals. Lastly, the molars have undergone a 
remarkable scries of modifications, much resembling in 
principle those that have taken place in several other groups 
of herbivorous animals. Distinctions in form which existed 
between the prcmolars, at least the anterior members of tho 
scries, and tho true molars have gradually disappeared, the 
teeth becoming all very uniform in tho shape and structure 
of their grinding surface. The crowns of all those teeth in 
the early forms were very short(seo fig. 2, a) ; there was a dis- 
tinct constriction, the neck, between the crown and roots; 
and when tho tooth was developing, as soon as tho neck once 
rose fairly above the alveolar margin, tho tooth remained per- 
manently in this position. Tho term "brachyodont’* ^ 
presses this condition of teeth, the mode of growth of which 
may be illustrated by Ihoso^of men. The free surface had 
two nearly transverse curved ridges, with valleys between 
(fig. 2, a); but tho valley's were shallow and had no deprait of 
cementum filling them, tho whole exposed surface of the un- 
worn tooth being formed of enamel Wlien the ridgw be- 
came worndown the dentine of the intoriorwas exposed,form« 
ing islands surrounded by enamel With the progress of tune 
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tlie croCTS of the teeth graduaUr become longer, the rallejs 
deeper, und the ridges not omj more elevated but more 
carved and complex in arrangement. To give support to 

sji nep flip 
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tto. 1^, GriBfltes larfsoe of vnrani nolv tootb of ^neftfOmBat; S,eQr- 
sarfMeof onvom nwLirof yoaac bones <;theMme tooth after 
a has be n tmt time in use- The uneolooxce portions are the dentine or 
mr. the porn the cemomun ffiliBs tbeeirltles and tmToondlue the 

mnor. Tbe b!aefc line lepantxns thess vn atnetmea is the enamel or 
batdest eonstitosst of tbe tooth 

softer substances^dentine and cement, separated by variouriy 
reduplicated and contorted lines of intensely hard enamel, 
resnlted (fig. 2, The crown continued lengthening until 
in the modem horses it has assnmed the form called “hyp- 
sidont’’ (fig. 2, 5). Instead of contracting into a neck, and 
fonnmg roots, its sides continue parallel for a considerable 
depth in the ^'ket, and as the surface wears away, the 
whole tooth slowly pashes ^ 




ing edge consteutly at the 
same level above the alve- 
ola^ much as in the per* 
petnally growing rodent's 
teeth. But in existing 
liorses there is still a limS 
to the growth of the molar. 

After a length is attained 
which in normal conditions 
supplies suffident grinding 
surface for the hfetiioe of 
theanimal, a neck and roots 
are fonned, and tbe tooth is 
reduced to the condition of Tin , « cm.. 
that of the brachyodont aa< Smf a 
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“UiniAWi ft iastakeapUee^^rt*'-***- 
among tbe comnaratirelr ^|*®**’fiastenauce 

vegetable piodnctions of tbi Tni,«iL,*^ tbe more succulent 

thefr predeassomSy dJeTt 

5 ? 

vnlh increased speed, apeciallr ova. associated 

ETOUnd. Short,8tontS£Sfc!fjj^*® 
to8^ qsreading apart from eaeb oomerous 

tbe creature tbe treigbt of 

for ploddingdediUenitely 

and the fapire and tt. if.!- “®“"^®™J’«biing surfaces 
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difibrent segments fomi with each other, and especially the 
comUnatlon of firmness, stability, and lightness in the 
redaction of ail the toes to a single one, upon wbidi the 
whole we^ht of the hoij and all the muscular power are 
concentrated, give them speed and endurance surpassing 
that of almost any other animal. TVhen surprised, however, 
they are by no means helpless, both fore and hind feet becom* 
ing at nei^ powerful weapons of defence. 

If we were not so habituated to the sight of the horse as 
hardly ever to conrider its structure^ we should greatly 
marvel at bring told of a mammal so strangely constructed 
that it had but a single toe on each extremity, on the end 
of the nail of which it walked or galoped. Such a forma* 
tion is without a parallel in the vertebrate series, and 
is one of tbe most remarkable instances of specialization) 
or deviation from the usual type, in accordance with spedial 
conditions of lifa It can be demonstrated, both by the 
structure of the foot itself, and also by an examination of 
the mtermediate forms, that this toe corresponds to the 
middle or third of the complete typical or pentadaciyle foot, 
the “ring finger* of man; and there is very strong evi- 
dence to show that by a gradual concentration of all the 
power of the limb upon this to^ and the concurrent 
dwindling away and final disappearance of aU the 
others, the present condition of the horse’s foot has been 
produced. 

The small horse-like animals of the Eocene period with 
four, or rudiments at least of fiv% toes on the fore foot 
have Uen already mentioned. In the early Miocene period 
the animal most like an existing horse was the ilncSiYAeriam, 
fte remains of which are found in a fossil state both in 
Europe and in America, In this genus there were three 
well-developed toes reaching the ground on each foo^ and 
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toe (ul) greatly elongated, and nithits nnguol pbalanx and 
hoot expanded, aud the stability of the forearm and leg in- 
creased by the complete subordination of the ulna and 
fibnla to the larger bones, the radios and tibia, trhich alone 
are concerned in the formation of the nrtist and ankle joint 

Fossil remains of tme horses, differing but very sightly 
from the smaller and inferior breeds of those novr existing, 
are found abundantly in deposits of the most recent geo- 
Itigical age, in almost every part of America, from Escholz 
Bay in the north to Patagonia' m the south. In that con- 
tinent, however, they became quite extinct^ and no horses, 
either wild or domesticated, existed there at the time of the 
Spanish conquest, which is the more remarkable as, when 
introduced from Europe, the horses that ran wild prored- 
by their rapid multiplication in the plains of South America 
and Texas that the climate, food, and other circumstances 
were liighly favourable for their existence. The former 
great abnndance of Eguida in America, their complete 
extinction, and their perfect acclimatization when reintro- 
duced by man, form curious but as yet unsolved problems 
in geographical distribution. 

The existing spedes of the genus Eqiius are the follow- 
ing:— 

(1.) The Horse, Eqans cabdllus, linn., is distinguished 
from the others by the long haira of tlie tail being more 
abundant and growing quite from the base as well as the 
end and sides, and also by possessing a small bare callosity 
on the inner side of the hind leg, just below the "hock” 
or heel joint, in addition to the one on the inner side of 
the forearm above the carpus, common to all the genus. 
The mane is also longer and more flowing, and the ears 
shorter, the limbs longer, and the head smaller. 

.Though the existing horses are usually not marked in 
any definite manner, or only irregularly dappled, or spotted 
with light surrounded by a darker ring, many examples 
are met with showing a dark median dorsal streak like that 
found in all the other members of the genus, and even with 
dark stripes on the shoulders and legs indicating " the pro- 
bability of the descent of all the existing races from a single 
dan-coloured, more or less striped, primitive stock, to which 
our horses still occasionally revert” ^ 

In Europe wild horses were extremely abundant in the 
Neolithic or polished-stone period. J udging from the quan- 
tity of their remains found associated with those of the men 
of that time, the chase of these animals must have been 
among his chief occupations, and they must have furnished 
him with one of his most important food supplies. The 
characters of the bones preserved, aud certain rude but 
graphic representations carved on bones or reindeers’ antlers, 
enable us to know that they were rather small in size, and 
heavy in build, with large heads and rough shaggy manes 
and tails, mu^ like, in fact, the present wild horses of 
the steppes of the south of Russia. These horses were 
domesticated by the inhabitants of Europe before the dawn 
of history, but it is doubtful whether the majority of the 
animals now existing on the Continent are derived directly 
from them, os it is more probable that they are descendants 
from horses imported thongli Greece and Italy from Asia, 
derived from a still earlier domestication, followed by 
gradual improvement through long-continued attention 
bestowed on their breeding and training. Horses are now 
diffused by the agency of man throughout almost the 
whole of the inhabited parts of the globe, and the great 
mrdifications they have undergone in consequence of 
d/ stication and selective breeding are well exemplified 
y ’iparing such extreme forms as the Shetland pony, 
r ji by uncongenial dimate, the thoroughbred racer, 
/ <0 London dray-horse. In Australia, as in America, 

rin. Variation of AnimaU and Plants tender Domestication^ 
ISu i,, diap* ii. 
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horses imported by the European settlers have escaped into 
the unreclaimed land^ and multiplied to a prodigious extend 
roaming in vast her^ over the plains where no hoofed 
animal ever trod before. 

(2.) Eqmis asinus, Linn. — ^The Domestic Ass is nearly as 
widely diffused and useful to man as the horse. It was 
known in EgypE long before the hors% and is probably of 
African origin, indeed its dose resemblance to the existiim 
wild ass of Abyssinia, E. iceniopus, Heuglin, leaves littm 
doubt as to its identity with tlmt spedcu 

(3.) The Asiatic ^Ylld Asses, which roam in small herds 
in the open iflains of Syria, of many parts of Persia, of the 
north-west of India, and Uie highlands of Tartary and 
Tibet from the shores of the Caspian to the frontiers of 
China, differ from the last in being of a more rufons or. 
isabelline colour, instead of pure grey, in wanting the dark 
streak across the shoulder, and having smaller ears. They 
have all a dark-coloured median dorsal stripe. Though it 
is considered probable by many zoologists that they form 
but a single spedes {E. hemiomi*, Fallas), they present 
such marked variations in size and form that they have 
commonly been divided into three — ^the Syrian Wild Ass 
{E. hemippus, Geoff.), the Onager {E. onager. Fall) from 
Fersui, the Fuqjab, Sdnde and the desert of Cutc^, and 
the Eiang or Dzeggetai {E. hemionvs, Pallas) of the high 
table-lan& of Tibet, where it is usually met with at ai* 
elevation of 13,000 feet and upwards above the sea-leveL 
The last is considerably larger than either of the others, 
and differs from them in external appearance, having more 
the aspect of the horse. They are all remarkably swift, 
having been known to outstrip the fleetest horse in speed. 

Lastly, there are three striped species, all inhabitants of 
South Africa. These constitute the geuus Hippotigris of 
Hamilton Smith, but th^ are not separable except by 
their coloration from the true asses, and one of thmn (4), 
the Qua^a {E. quagga, Gmel.), maybe considered as inter- 
mediate. This animal has the dark stripes limited to the 
head, neck, and shoulders, upon a brown ground. In (3) 
the Dauw or Burchell’s Zebra {E. burchellii. Gray), the 
ground colour is wliit^ and the stripes cover the body and 
upper part of the limbs. This is the commonest species in 
the great plains of South Africa, where it roams in huge 
herds, often in company with the quagga and numerous 
species of antelope. It ranges from the Orange River to 
the confines of Abyssinia. In (G) the Mountain Zebra {K 
tebra, Linn.) the contrast between the clear white of the 
ground and the black of the stripes is must marked, and 
the latter extend quite down to the hoofs. This is, conse- 
quently, the most beautiful species of the group as regards 
colour, if the horse may bear the palm in elegance of form. 
It frequents mountainous districts rather than the open 
plains which are the dwelling-places of the other two species, 
and as it appears to be limited to the southern portion of 
the .continent, within the confines of the Caiie Colony, its 
numbers are rapidly diminishing under the encroachments 
of European civilization. 

There are thus at least six modifications of the horse type 
at present existing^ sufiiciently distinct to be reckoned as 
species by all zoologists, and easily recognized by their 
external characters. They are, however, all so closely allied 
that each will, at least in a state of domestication or 
captivity, breed with perfect freedom with any of the others. 
Cases of fertile union are recorded between the horse and 
the quagga, the horse and the dauw or Bnrchell’s zebra, 
the horse and the hemionus or Asiatic wild ass, the com- 
mon ass and the zebra, the common ass and the dauw, the 
common ab and the hemionus, the hemionus and the zebr^ 
and the.liemionus and the dauw. ^ The two species whiM 
are perhaps the farthest removed in general structure, the 
horse' and the ass, produce, as is well known, hybnds or 
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SSiff/bXd^ not permit of progeny continuing 
^e race* at all events unless rmnforced by the aid of one 

’^rneSJiS'menibers of the group show mental differ- 
ences quite as striking as those exhibited by ex^™“J 
foim, and more than perhaps might be expected from the 
similarity of their cerebral oiganiration. patience of 
the ass, the high apiiit of the hors^ the obstinacy of the 
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hereC although mostly dcrircd from obscrrotron upon^ 
to the other c*»t«Bmombom 

“*&S-The skull 03 n vrholc is g^tly elongated, 
ehieily in consequence of the immenMsixerf the fewM cwn- 
pa^irith the hinder or Iroe cranud 

the craniain from the lower border of the foramen 
ma-num to the incisor border of the palate is veiy; nrorly 
sirSgbt. Tim orbit, of nearly circular form, tbougb small 
in proportion to the «« of the wdiole skull, » distinctly 
markedp bemg comjilctcl}- sttwounded by a strong nng oi 
bone uitli prominent edges. Behind it, and freely commum- 
cating with it beneath the osseous bridge (the post-orbital 
ptoc^ of the frontal) forming tbeboundar}* between them, 
u the small temimral fossa occupying the whole rf the side 
of the cranium proper, and in front is the great ilattened 
expanse of the “check," formed chiefly by the siiiicnor 
moxllli giving support to the long row of mohr teeth, and 
having a prominent ridge running forward front bclow^o 
orbit for the attachment of the masseler muscle. Tho 
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mule, lave loHg been prwerbfaL It is very romarkable , lacrjmal o«upi« a ron^idm^ 
that, ottt of so many specie^ two only should Lave shown 


any aptitude for domestication, and that these two should 
have been from time immemorial the universal and most 
useful companions and servants of nmOi whQe all the others 
xeinaf n in their native freedom to tlus day. It is, howerer, 
stUl a qneslion whelber rids really arises from a dUIeimit 
mental constitatioa caoring a natural capacity for entering 
into rdations with man, or whether it may not be owing to 
their having been brought gradnally into this condition by 
long continued and persevering efforts when the need m 
their services was keenly felt. It is quite possible that one 
reason why most of the attempts to add new species to the 
list of onr domestic animals in modem times have ended in 
future is that it does not answer to do soin cases in which 
existing species supply all the principal purposes to which 
the new ones might be put It can hardly bo expected 
that sebtas usd qna|gas fierii from their native mountains 
and plains can be brought into competition as beasts of 
burden and dmnght with horses and asses, whose naturally 
useful qualities have been augmented by the training of 
thousands of generations of progenitors. 

Not unftequenriy instances occur of domestic horses 
being prodneea with a small additional toe with complete 
hoof, usually on the inside of the principal toe^ and, though 
far more rarely, three or more toes maybe present Th^o 
mslfonnations are often mted as instances of reversion to I 
the Gonditiou of some of the earlier forms of equino * 
animals previously mentioned. Such explanations, however 
plaruible th^ appear at first sight, are nevertheless very 
donbtfuL All the feet of polydaetyle horses which we have 
mmined bear little resemblance to those of the extinct 
mpparion or Awikitherium^ but look rather as if due to 
that tei^eney to reduplication of parts which occurs so 
frequenuy ^ a teratcdo^cal ooudition, esperially among 
domestic ammahs and which, whatever its origin, certainlv 
cannot in may instances, as the cases of entire limbs super- 
added, ot of BIX digits in man, be attributed to reversion. 

Axa.i:owt. 


of tho chcelc in front of the orbit, end below it the mebir 
docs the same. The latter rends a horizontal or slichtly 
ascending process backwnrds below the orbit to join tbo 





in gmt ^tetl in meral woria devoted to the 
which will be mentioned in the biblicKrranhv ^ 

^teno^ian rather thauof thetomparative anatomist. TIig 
limits of the present article will only admit of tlm tnivai- 

^ partily thoro 

tee horse differs from the other Unmlata Tt-i— \ “ 

vnae ej^ed, U most be understood that aU that is^ted 
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occIpitaleDti^rletm |uiocdrK«> l>.t^an«tt^lhe ihrrc liid«cr ffthi 

r, Uie canine twth ; x*int,tlie aliuitloa of flienMIaientiirx Cr^t i trindar. trhieb 
atintte uttw't law , r- .^rn«,nn4 i>-.Mbe 
turcctniiT^ei eloped pretndar ticth • rt\ and n*, the ihter tme tnotar teeth. 

under surface of tho xygomatic process of the squamosal, 
which is remarkably large, and instead of ending as usual 
behind tho orbit, runs forwards to join the greatly developed 
post-orbital process of tho frontal, and even forms |iarl of the 
posterior and infcriorboundai^'ofthe orbit, an arrangoment 
not met with in other luammaK Tlio closure of Ibc orbit 
behind distingiusbes tUc skull of the horse from tlint of Us 
alliro tlio rhinoecros and tapir, and also from nil of tbo 
periMo^clj^cs of the Eocene period. In front of Iho 
cMbral cavity, the great tubular nasal cavities arc provided 
with well-developcd turbinal bones, and arc roofed over by 
very la^e nasals broad behind, and ending in front by u 

tiro anterior aa*io3 
backvrards on each side of the face between 


erimnJ ,v t V *" slcndcT prcmaxilla;. The latter 

and nre curved downwanls to form tho 
^wre^r alveolar border which supports the large incisor 
fodsor V naiTowiii the intcn-al between the 

anterior palatme foramina. Between U-i, m >lat teeth itla 
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brooder, aad it ends posteriorly in a ronnded excavated 
border opposite the hinder border of the penultimate molar 
tooth. It is mainly formed by the masdllii^ as-the palatines 
are veiy narrow. Ilie pterygoids are delicate slender slips 
of bone attadied to the hinder border of the palatines, a^ 
supported externally by, and generally anl^losed to, the 
rough pterygoid plates of the alisphenoid, with no pterygoid 
fossa between. They slope very obliqudy forwards, and 
end in carved, compressed, hamular processes. There is a 
distinct alisphenoid canal for the passage of the internal 
maxillary artery. The base of the cranium is long and 
narrow; the alisphenoid is very obliquely perforated by the 
foramen rotnndum, but the foramen ovale is confluent with 
the large foramen lacetum medium behind. The glenoid 
surface for the articulation of the mandible is greatly ex- 
tended transversely, concave from side .to side, convex from 
before backwards in froni^ and hollow behind, and is 
bounded posteriorly at its inner part by a prominent post- 
glenoid process. The squamosal enters considerably into 
the formation of the temporal fossa, and, besides sending 
the zygomatic process forwards, it sends down behind the 
meatus auditorius a post-iympanic process which aids to hold 
in place the otherwise loose tympano-peiiotic bone. Behind 
this the exoccipital gives off a very long paroccipital process. 
The periotic and tympanic are anlsylosed together, but not 
with the squamosal. The former has a wide but shallow 
floccular fossa on its inner side, and sends backwards a con- 
siderable “pars mastoidea,” which appears on the outer 
surface of <he skull between the post-lympanic process of 
the squamosal and the exoccipital The tympanic forms a 
tubular meatus aiiditorins extemus directed outwards and 
slightly backwatda It is not dilated into a distinct bulla, 
but ends in front in a pointed styliform process. It com- 
pletdy embraces the truncated cylindrim tympanohyal, 
which is of great size, corresponding with the large develop- 
ment of the whole anterior arch of the hyoid. This con- 
sists mainly of a long and compressed stylohyal, expanded at 
the upper end, where it sends off a triangular posterior 
process. The basi-hyal is remarkable for the long, median, 
pointed, compressed “glossohyal” process, wbich it sends 
forward from its anterior border into the base of the 
tongue. A. similar but less developed process is found 
in the rhinoceros and tapir. The mandible is. largely 
developed, especially the region of the angle, which is ex- 
panded and flattened, giving great surface for the attach- 
ment of the mosseter muscle. The condyle is greatly 
elevated above the alveolar border; its articular surface 
is very wide transversely, and narrow and convex from 
before backwards. The coronoid process is slender, 
straight, and inclined backwards. The horizontal ramus, 
long, straight, and compressed, gradually narrows towards 
the symphysis, where it expands laterally to form with the 
ankylosed opposite ramus the wide, semicircular, shallow 
alveolar border for the incisor teeth. 

The vertebral column consists of seven cervical, eighteen 
dorsal, six lumbar, five sacral, and fifteen to eighteen caudal 
vertebrse. Thera may be nineteen rib- bearing vertebim, in 
which cose five only will be reckoned as belonging to die 
lumbar series. The odontoid process of the atlas is wide, 
flat, and hollowed above, as in the ruminants. The bodies 
of the cervical vertebrse are elongated, strongly keeled, and 
markedly opisthoccelous, or concave behind and convex in 
front. The neural laminae are very broad, the spines almost 
obsolete, except in the seventh, and the transverse processes 
not laigely developed. In the trunk vertebrae the opisth^ 
coelous character of the centrum gradually diminishr 
The spinous processes of die anterior thoracic region ai 
high and compressed. To these is attadied the powerful 
elastic ligameni^ liffamentum nvduB, or “paxwax,” which 
passing forwards in the middle line of the neck above the'' 
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neural archra of the cervical vertebrae, to which it is ninn 
connected, is attadied to the occiput and supports the 
weight of the head. The transverse processes of the lumbar 
vertebne are long, flattened, and project horizontally out- 
wards or slightly forward from the arcL The metapo- 
physes are moderately developed, and there are no anapo- 
physes. ' The caudal vertebrae, except those quite at the 
base, are slender and (^lindrical, without processes and 
ndthout chevron bones beneath. The ribs are eighteen of 
nineteen in number on each side, flattened, and united to 
the sternum by short, stout, toldhibly weU ossified sternal 
riba. The stemnm consists of six pieces; the anterior or 
praesternum is extremely compressed, and prqjects forwards 
like the prow of a boat. The segments which follow 
gradually widen, and the hinder part of the sternum is 
broad and flat 

As in all other ungulates, there are no claviclea The 
scapula is long and slender ; the supra-scapular border is 
rounded, and slowly and imperfectly ossified. The spine is 
very slightly developed ; rather above the middle its edge is 
thickened and somewhat turned backwards, but it gradudly 
subsides at the lower extremity without forming any 
acromial process. The coracoid is a prominent rounded 
nodule. The humerus is stout and rather short ^e ulna 
is quite rudimentary, being only represented by little more 
than the olecranon. The shaft gradually tapers below and 
is firmly ankylosed to the radius. The latter bone is of 
nearly equal width throughout The three bones of the first 
row of the carpus (the scaphoid, lunar, and cuneiform) are 
subequal in siza The second row consists of a very broad 
and flat magnnm, supporting the great third metacarpal, 
having to its radial side the trapezoid, and to its ulnar side 
the unciform, which are both small, and articulate distally 
with the rndimentaiy^econd and fourth metacarpals. The 
pisiform is large and prominent, flattened, and carved; 
it articulates partly with the cuneiform and partly with 
the lower end of the radius, The large metacarpal is 
called in veterinary anatomy “ cannon bone” ; the small 
lateral metacarpals, which gradually tai)er towards their 
lower extremities, and lie in close contact with the large 
one, are called “ splint bones.” The single ^glt consists 
of a moderate-sized proximal (os mffraginU, or large pastern), 
a very short middle (ps cormoe, or small pastern), and a 
'wide, semi-lunar, ungual phalanx (os pedis, or cofiia bone). 
Tliere is a pair of large nodular sesamoids behind the 
metacarpo-phalangeal articulation, and a single large 
transversely-extended sesamoid behind the joint between 
the second and third phalanx, called the “ navicular bone.” 

. The carpal joint, corresponding to the wrist of man, is 
commonly called the “Imee” of the horse, the joint 
between the metacarpal and the first phalanx the “fetlock,” 
that between the first and second phalanges the “pastern,” 
and that between the second and third phalanges the 
“ coffin joint.” 

In the hinder limb the femur is marked, as in all other 
known perissodactyles, by the presence of a “third 
trochanter,” a flattened process, curving forwards, arising 
from the outer side of the bone, about one-third of the 
distance from the upper end. The fibula is reduced to a 
mere styliform rudiment of the upper end. The lower part . 
is absent or completely fused with the tibia. The os calcis 
has a long andcompressed calcanealpracess. The astragalus 
has a large fiat articalar surface in front for the navicular, 
and a very small one for the cuboid. The navicular and 

be external cuneiform bones are very broad and flat 

lie (ftiboid is small, and the internal and middle cunei- 

firm bones are small.and united together. The metai^ab 
-biid phajp^"’-*’*"'"*'®^® very closely those of the fore limb, 
/but mctatai^ni--.jt...iq more laterally compressed 

at AvP®*" end than is the correp-isponding metacarpal 
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of whicli becomes partially filled np with crnsta petrosa or 
cementum. As the tooth wears, the surface, besides the 
external enamel layer as in an ordinary simple tooth, shows 
in addition a second inner ring of the same hard substance 
surrounding the pit^ which of course adds greatly to the 
efficiency of the tooth as an organ for biting tough, fibrous 
substances. Tliis pit, generally filled in the living animal 
with particles of food, is conspicuous from its dark colour, 
and constitutes the “mark” by which the age of the liorsc 
is judged, os iu consequence of its only extending to a 
certain depth' in the crown it becomes obliterated os the 
crown wears away, and then the tooth assumes the charac- 
ter of that of an ordinary incisor, consisting only of a core 
of dentine, suironnded by the external enamel layer. It 
is not quite so deep in the lower as in the upper teeth. 



f 

Tto, O^Longltadinal and Innsvcrso aoctlon of umr fnebor of liomi. p, pulp 
cavity; cT, denthio or Ivory; c, enamel; e, outer layer of cementnm or enuta 
petrosa; cfj Inner layer or oemcntami lining a, tin pit or cavity of tiie crown 
of tbe tootb. 

The canines are either quite rudimentary or entirely absent 
in tbe female. In tbe male they are compressed, pointed, 
and smaller than the incisors, from which they are separated 
by a slight interval. The teeth of the molar series are all 
in contact with each other, bat separated from the canines 
by a considerable toothless space. The anterior premolars 
are quite rudimentaiy, sometimes not developed at all, and 
generally fall by the time tbe animal attains maturily, so 
that there are but six functional grinding teeth, — three 
that have predecessors in the milk dentition, and hence are 
considered as premolais, and three true molan^ bat other- 
wise, except the first and lost of the series, not distinguish- 
able in form or structuru These teeth in both upper and 
lower jaws are extremely long-crowned or hypsidont, sne- 
CBssive portions being pushed out as the surface wears 
away, a process which continues until the animal becomes 
advanced in age. The enamelled surfiice is infolded in a 
complex manner (a modification of that found in other 
perissodactyles), the folds extending quite to the base of the 
crown, and the interstices being filled and the surface 
covered with a considerable mass of cement, which binds 
together and strengthens tite whole tooth. As the teeth 
Wirar, the folded enamel, being harder than the otiier con- 
stituents, tbe dentine and cement, forms projecting ridges 
on the surface arranged in a definite pattern, which give 
it great efficiency as a grinding instrament (see fig. 1, 
b and e). The free surfaces of the upper teeth are quad- 
rate, except the first 'and last, which are nearly triangular. 
The lower teeth are much narrower than the upper. 

The milk dentition consists of u* ***• X “ 24,— the 
canines and first or rudimentaiy premolars having appar- 
ently no predecessors. In form and structure they much 
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resemble the permanent teeth, having the same cliaracteris- 
tic enamel foldings. Tlieir eruption commences a few days 
after birth, and is complete before the end of the first year, 
the upper teeth usually appearing somewhat earlier than 
those of the lower jaw. The first teeth which appear are 
the first and second milk molars (abont five days), then 
the central incisor (from seven to ten days) ; this is followed 
by the second incisor (at one month), then the third molar, 
and finally the third incisor. Of the permanent teeth the 
first tme molar appears a little after the end of the first year, 
followed by the second molar before the end of the second 
year. At about two and a half years the first’ premolar 
replaces its predecessor. Between two and a half and three 
years the first incisor appears. At three years the second 
and third premolats, and the third true molar have apjieared, 
at from three and a half to-four years the second incisor, 
at four to four and a half years the caning and, finally, at 
five years, the third incisor, completing the permanent 
dentition. * Up to this period the age of the horse is clearly 
shown by the condition of dentition, and for some time 
longer indications can be obtained from the wear of the 
incisor teeth, though this depends to a certain extent upon 
the hardness of the food or other accidental circumstances. 
As a general rule, the depression caused by the infolding of 
the surface of the incisor (the “ mark ”) is obliterated in 
the first or central incisor at six yeansf, in the second at 
seven years, and in the third at eight yearn In the ujiper 
teeth, os the depressions are deeper, this obliteration does 
not take place until abont two years later. After this 
period no certain indications can be obtained of the age of 
the horse from the teeth. 

Digeaihe Organs. — The lip are fiexible and prohensila 
The membrane that lines them and the cheeks is quite 
smooth. The palate is long and narrow; its mucous 
surface lus seventeen pairs of not very sharply defined 
oblique ridges, extending as far back as the last molar tooth, 
beyond which the velum palati extends for about 3 inches, 
having a soft corrugated surface, and ending posteriorly in 
an arched border mthout uvula. This em&aces the base 
of the epiglottis, and, except while swallowing food, shuts 
off all communication between the cavity of the mouth and 
the pharynx, respiration bemg, under ordinary circum- 
stance^ oxdusively through the nostrils. Between the 
mucous membrane and tbe bone of the hard palate is a 
dense vascular aud nervous plexus. The membrane lining 
the fauces is soft and corrugated. An elongated raised 
glandular mass, 3 inches long and 1 inch from above down- 
wards, fggtftnding backwards from the root of the tongue 
along the side of the fauces, with openings on the surface 
leading into crypts with glandular walls, represents the 
tonsil. ^0 tongue, corresponding to the general form of 
tho mouth, is long and narrow. It consists of a compressed 
intermolar portion with a fiat iqji^er surface, broad behind 
and becoming narrower in front, and of a depressed anterior 
part rather shorter than the former, and which is narrow 
behind aud widens toward^ tlie evenly rounded apex. 
Tho dorsal surface generally is very soft and smooth. 
Tliere are two large circumvallate papillte near the base, 
rather irregular in form, about a quarter of an inch in 
diameter and half an inch apart. The conical papillse are 
very small and dose set, though longer and more filament- 
ous on the intermolar portion. There are no fun^form 
papillae on the dorsnm, but a few not very cons 2 )icuou 6 
ones scattered along tiie sides of the organ. 

Of the salivary glands the parotid is by far the largest, 
and elongated in the verticri'direction, and narrower in the 
middle then at either jiplJer or lower extremity. Its upper 
extremity embthces the lower surface of tiie cartilaginous 
ear-conch : its lower end reaches tiie level of the inferior 
margin of the mandible, along the posterior margin of which 
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it IS placed. Its duct leaves tilie inferior anterior anglci 
at first descends a littie, and runs forward under co^ur of 
the rounded inferior border of the mandibular znmusi then 
corves up along the anterior nutfidn of the mosseter musclci 
becoming snp^eial, pierces the bnccinatori and eaters the 
month by a simple aperture opporite tbo middle of tbc 
crovm of the third premolar tootlu Itis notqoitoeo thick 
as a goosequQi when distended, and nearly a foot in length. 

The stthmasUlory gland is of vety simuar texture to the 
last, bat much smalter; it is placed deeper, and lies with 
its main axis horizontal It is dongated and slender, and 
flattened from within outwards. Its jiosterior end rests 
against the anterior rarfoca of the transverse process of the 
from which it extends forwards and downward 
slightly curved, to beneath the ramus of the jaw. The 
dnd which runs along its upper and internal border passes 
fomards in the usual oooxse, lying in the inner side of the 
snUingoal ^nd, to open on the outer sarface of a distinct 
papillm, sitrmted on the floor of the mouth, half an inch 
from the middle line, and midway between the lower 
incisor teeth and the attachment of the fnnimm Hngiuc. 

snblingual is represented by a mass of glands InV 
jnst beneath the^ mucons membrane of the floor of tho 
mouth on ^ ride of the tongu^ cansinga distinct ridge, 
menauig from the frmnnm backwards, tho numerous 
dttcte^ing se^iately along the summit of the ndge, 
Tto baceal glands are arranged in two nm mtallcl 
with the molar teeth. The upper ones are the largest, 
anti^rly with tlie labial glands, the 
dMts of which open on tiie mucous membrane of the apiier 

•ae stomadi of the bone is simple in its oxteraal form 
with a laiwly developed right eul de me, and is n cood 

M bcoB^t nwr together. Tho antrum pyloricum isS 
and notTMy dutmctly marked off. The&crior fediS 

and contains veiy nnmeroiia naniin «!»«.»» 



the ri^t is rather the larger, and has two fissnrc.siti its free 
border subdividing it into lobules. Tito extent of theso 
Turies, how’cver, in different indiv’idoftls. The two Intcml 
lobes arc sabtrmngnlnr in form. Tlic Spigclinn lobe is 
represoated by n ffat anrfaeo between the iHi.staI iissurc and 
the posterior border, nut distinctly marked off from tbc left 
lateral by a fissure of the dnetus vcnosiis, ns this vcasel is 
buried deep ill tho hepatic substance, but the caudate lobe is 
distinct and tonguC'Sbojved, its free apex reaching nearly to 
the border of the right lateral lube. In most wor^ on tho 
annloiny of the horse this has been confounded witb the 
Sjiigelian lobe of man. There i.s no gall-bladder, and the 
biliat}' duct enters tbo duodcnttiu about 6 inches from the 
pylorus. The pancre.'is has two lobes or bnmcltL.*!, a 
long one p3«sing to the left and reaching the spleen, and a 
shorter right lobe. Tho principal duct enters the duodennm 
with the bilc-iluct, and there is often n second small dnet 
which ojiens beparately near to this. 

Cireulatonfand Iletpiralwj/ Tho heart has the 

form of a mtber elongated and pointed cone, llicrc is one 
anterior vena cavn, formed by tho union of the two jugular 
nnd two axiliaiy veins. The aorta givts off n large bmneh 
(tlio autenor aorta) vciy near its origin, from which arise 

first, tho loft axilinr}*, and afterwards the ridit nxillarv 
and tbc tivo carotid artcrie.s. “ ^ 

Under on! inary circumstances the horse brcithc? entirely 
by the nml pii^wges, the communication between the 
toiywxand the mouth being closed by the velum palatu 
no nostnh are pi, seed laterally, near the terminatinn of 
the mualc, and are ami very dilalaWe, being bordered 

ttitlun Uw opening of the nortril, the rc.>pimtorv eaiud 
sen* offon itsumier and outer side a diverticulum w 

CTrtr“'to 3 ?, 1 “ ‘".T*'’? ® “wwJ fomb and 

bctwSn rile 7*" »» J>«tch formed 

““sal and prcmnxiltury b«nc.s. It isdined bv 
mucons membrane conf inuuiis with tlmt of tbc nasal i< iVSim 

S, ftSS " T '• " ta ttc 1° iS 

“wy ho mentioned tlic inittural pouches, 
a^e nir sacs, diverticula ftom the KiM.ichiin tXfnorf 


t onnco i 3 vcrv 

\‘>« ss » »2 

to be the cause of tiie difficnliv nf ®®PPosed 

Thaemall^tine ? *" the Itotso. 

mnooriStt bSi? 

The o*cam t Z&fS 
a foot in diameter ; its wall^» « * 2 feet long and nearly 
the base, havine four lonvitmt* ospecially near 

«P 8 % is aS S £t rf S J ft* 

ite hJ near the W fet ^ 

direrted towards tfaJaiJui ThJjSn®®^’ 
the length of small iS,w ® one-thiid 

««ater part of Its Xml Wio«s i« the 

an ascending, tmnsversa. and ?• divided into 

“i^dleor tSmaverse^ion f 

which descends as low^!i(.»«Ik* ®®*i“^ a great loon, 
foor folds, genemlT 




- T ^ ug nnii car(ilaf*n 

divides into two bronchi, one for each In^g. 

aad subcylmdricnl rim nithcr elongated 

freely in front of tiic lipmufi®**' n»d project 

the/cmliKXcSr^“^^^^^ thogroatery of 

nictitating membrane or thirtl eyelid 

the Ilarderian glan^o m ^ 

ld«eydc8ccndf,«XSStt^ ’^Wch 

The ncccssoiy ®nXSS nUd 
aeniinaks, with the mcdioii vcajciilaa 

Imtt, Ij-ing between them ihn !d. 'T*"*.®!?’ *««•*««• 
a pair of globular CbSScit efi® ^‘‘4*** l«ttttale,«nd 
largo, (ylindrical, with a iran^^^ J’®"** *** ''*^0’ 

wvered ovciily trffit tlio chorion 

deciduate placenta. Tlie diffuse non- 

monthx ^“® l'®"“d of gestation is eleven 
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l^flU ; «J. StuMt >, .tnntomir if tht ihrsi, 1 7<5C. * (W. U. Y.) 


IWilT H,~in.STt)RY. MAXAdKMKNT, AND jmUF.mXO. 

rn'«ni llj!* rvHenw «f plnfolpgy it N plniu tlint tlir hur.'to • f>i:igo in lli« Iiisit»ry »f tin; Ilritisli Iioree. William flic 
vr.is {iln‘.t»ly knnirn to tlic Aryan.* iK-fone tlto jicriod of ' CoiKjiioror'a own 1 ipi>o wn.« of tlm Sjianiiili breed, and 
their di'-jH'rpion.* ^ ^ other* of thr raiiie hind wi-ro introdncpd by the baruiii* on 

The* fir.'t ininfinn nf the Driti-h hwe »>;rufs in th*' i tlx'ir lint the Xominti lioritca included many 

%vclM:iiotvn in C c'/.r (ft. (/ , iv. 'Ji, 3^ ; v. 13, Id ; f vnrictii" , nnd there i- im doubt that to the Cuiiquc.<:t tlio 

rj\ l\»mj<. Mrh, iii. t“), in which in- mention' the iiitivo . inhnbitanl'* of Rrilaiii were indebted for a decided tinpruvc* 
** <y ' L’d !tii " ntid the "hill with which they hindlr.! their ' iiionl in the native Imr'e, n** well ns for the introduction 
«.ir clnri»vt«. Wr at*- left quite i*i the d-irh «■! to the . of levend varicliv*- jirevimisly unknown. According to 
ch'.r.;r!tr of the nninid (h«< vnijdovrd ; but ihcro would , tiimhlns C',unbi\*ri'-i>', llogor de Rcllc.-mc, n follower of 


n|>j»'ir to b.’ mn:h {‘robibirity in the sarmi-.' of Vnu-'itt. 
will* ronicc!iirc-< the hor'f i-» hsvn be.-n, ‘Mhen a* ever, 
the cn-aturc *d the r->::ntry in «Iiirh h« liv** 1 With .•■hort 


(.if.*, nnd expo- • 1 fn the ri.:*v.ir of tie- si be «.»» pn»- ’ to n«*!iee 
biHy tlo" litlle l:ir>ly thintr we yet f -e hint; but in the ' the Jiorv 


AVilli'jtn I., r.fterw.inls created carl t»f Shrcw.<.bmj', im- 
{•oried loine ^lallion•* from f«|>.ain into Knglnnd ; their 
j<r»:luee «.!•■ rel'*braud by l>r.iyt«»ii the poet. It isrnrious 
that nericullute n-cina to be the lost u'»c to which 


rve ha* b-cn put. The o-irlic-sl suggestion that 
tn'.rdiM of the Xtii and {he \Yitbr.m, .'ind on (he b'>rdeis ’ bon-"., wire H''*.! in ngriciiUiire i.s derived fnint n piece 
of theTe:- .and the Chde, tloro w..m1/| h : re- mnrb pto- • of the Jhyeiix Inpi.-try* where a liorye represented as 
p •rtiiinate deveJ»>ptnt ti! of fr.»;iie and »!nne.lh «•; wv find ' dr swing n hiiirnW'. Tlii«, however, niu*>t have been an cx- 
«i the prr-.*nt diy." w\fter tl;'* tn-.-ajr.i{!..;i »if the cmintry eepiioirsl ci*-!-, for we J:n*»w that oxen were u*cd until a 
by the ll'«:ntn-, it .app-rr: th it tlo- Icrs- of thiir r.»\s»lry c*'inpitati\vly bite time, .and (hat in Walc-s a law existed 
wercero'‘r-l ^^iJb the i.-itive ami tb'i’- {lore w.i*- ’ forbidding loirfi-^ to be used for phuighing. 

infu'vl in*.ii the bn-r-l new bb« ’•i. coji'i'litu’ pnibibly of ' In 11-1 Iw’o lut'Iern hnrsr-s arc s.iid to have been 
firuii' iro.*n rv.*ry sjn irier fi.un svhieh linnun remount-* ' iini*.iri«tl,— .one of them remnining in Kngland, and the 
weie pr.*rnrx-!. A** to the ctTctt of thi** rro*' w‘e nn» not> ■ other b-ing sent as n pn*->cnt by King Alexander I. to the 

chur.di of St Andrews in .'Scotland. It has been ollcgcd 
ih.'ii there liorsi'. were Ibrb'* from Mon>cco, bnl n still 
iionv lihi'ly theory is that they exi'tcd only in name, nnd 
iieier imrhed either Kngl-itid or S^cotland. Thu eiiii>:ulc-s 
Wire I’T'diddy the monnw of inInnInring fresh slniiiis of 
Moit.l into Kngl.tiid, nnd of giving o]ipi>rtunit,r for frc.-li 
rro'diig . The Spani'h jeniwl was brought over almut 
tlf>'-. Kini; .lohn gn^e gr«‘al nieourageinenl to horse* 


howeve.'. In n p-* ition to juice. Ws* ar** »!*-.» quite n'o 
ceriain r.'. to tb" exttsit to v.hi.di tie* .tulet nnd S.itiin** ; 
nny in their tsirji have avMin intreloeed n iifw breed of 
b-»r"« into KtigHnd; aiid evi-n t« th” eb‘’e id tin* Angb* 
Fixon periot of Kmdi'.h biit'U^j* (dlii*itJti>. t** the hor u 
ar>- •till x'l-ry nnfr.qm'nt. Tlo* «-e hmov. how* 
cv,'r, w.!'* from on citly prri"'l n blgh murt (iniri.d; and ■ 
from surh II liw i.*- that of Ath'd'-tin prohibiting the ex* ' 
p>rtati<>n of ln«r exfvpt n^ pr«.'-,'iii', i: nny b* inferred 
tint the Kngh'-h biee I wv. not ouly ninrh v.Llued nt. 
ho;n* but ab ■> in gr- U te {iti ! nbr.-ol,' 

'Hi'- [. ii*»liif tb* Norniau t'oiiijn--! m-;rh*.in inipuri.iiit 

* C f; '/S' 9 *! h:! l.itJ i* 

Kft>f Tfst' !{/.-,« f*. (ftiar**' 

tt.r; m' .%«;»/,• * ; 

! It,"**, f'\ ; OM 1 f* •'*! , (%* in j i, l.c*** « 

<4f„ Jyr.if ir Th" atrt.^-,^ It 

lo jttr I ii III#* Til*' l« ; 

r!* ^ »f -s'l'ijr-* .** if •Ksl!*:rt,. Ct^iu ? 

fu ‘ r jl. avI lli'lm, /C***tfu 

:U.*/ n*•^ ,|rs*~s «.? fcVi*’* •.^1 




y:(«-v«, tr.i i-i . ih7rv, |*. n** 

n*st !l •. hS- t|-r* }i »t-r 


<h*' iiffir !*» ilw- lK‘» isih imiIuo* 

U.C., ^X^ I tJ/n iJi'tl t*|r* raill* S r* lo lM» tl In llrlstt IV 

lit* ('tr.'lff# v* 22, 2**; r/[ disOi. ^l|. 4} *i«* f.nrry ft*iy 

h *|**riK*« til’ll tJi* SiimIk a vWr •trt#* 

CtrlrMi-f f*.r t!w U'»r« to tin* Iwl* «f ll< aImi nYirm % titr.t 

affntU m tr.rx* nf th*t Ini!-** Inifi In pl.ir 

l/fAlmi III*- Ilf tli« 4*i!i n filmy aa* , rrfi'r*ti'^^ 

In Ui*" i^Htry, ft^ix > iv’tiii' >it*t tinttirrnn^ r\Mi 

In tlw** MrK , III. ini», Hn). 

•* IHIa f**!i |<rimil{i» *M s>nnitM In 
tli»^ Tritn* o( ilir Ai'-'A U'lni*! *!i*l 

* «r hsTHiimn r*‘htiii" In ili»* li'^Nr Mmnt tliSn 

niy !**• /r\»frt itn*/ 

iMsf f«'init*iit, 1^10), anti ^InriViff tnut </ 

loll). 


)*n*{4lintr: *»iit* tff Jut rni)ir.-t efforts wxb to import n 
larmtfrd l'}4*titbii j'tollfim.s <tmir tiiiifi p.ivp(i tlic* 

WAV /or impn^iitif* tin* hrred <*f n{trirullurnl ]iur5cs, )ic 
M‘t lu'ipiirini: n vnlinWi* ^^u^l for Ins own ««e. 

Kt!n.if4] HI. w.iH iikowNenn mlmiriT of the horse ; ho 
prorwml lUty f5p'itii'*h hoisv'S, prolMWy jeiiiu'U**. At this 
tiiiu' thric \vii.s oviMinily n lt<iichnry to lirceil n somewhat 
iti'jiNriiml .MpeediiT horse ; hut, while the intruduction of 
n inore nrtivo nnimal would Mnm have led to the dis- 
phiiTinoiit of the |Hiiidt<rou*< bti! powerful cavalry hor.se 
} tion ill the au^^tttul^d variety would have hcun 
} uiiilde to carry tlie weight of armour with which horse 
fifri rhliT Were ntihe pn»tcded ; and ho in the cad the old 
hroud wrt»< hcpl up for a lime. With the olijcct of pro- 
^crving l4» ICnirhiiid whnfovcr advantages might accrue 
from her care nnd shill in Urcodiug nii improved Hlaiiip of 
fiorrcs Ktfwani I/I. forlmde tlieir i*.vporfat«m : they cow- 
Hcfjucntly improved <*o rapidly in vidiio that nichnnl II. 
compelled douleiv l«» limit their prices to a fi.vcd innx'imnm. 
In the ninth year of his reign, Kdwanl received from 
the king of Xavarre a jwesciil of two rnnning liorsesj 
1 Mipposrd to have hceii valuahlo. *J he wars of 13*10 
! cheeked the iiiipnivement of liorscs, nnd undid inncli of 
*' whal had hccu previously acpomplishcd. for wo road flint, 
i the cavalry taken into Franco hy Kdwanl III. were bufc 
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jodifferently mounted, and that in consaqucnco lie Imd to 
parebasB Wge nnmbeia of iore^ honoa from Ilainault 
and elsewbere for remonut& ^e reign of Bidiard III* 
does not seem to Imve been remarkaUo for tho furtber* 
ance of horse-breeding; bat it was then that post-horses 
and stages rrete introdneed. 

Oar information on the whole subject is but scanty 
down to tho leign Henry VIL, who continued tho 
enactment against the exportation of stallion^ but relupd 
it in the esse of maxes afove two years old. His object 
was to retain the best horses in the country, and to keep 
the price of them down by limiting the demand and 
encoura^ng the sniiply. In his reign gelding is bcliorcd 
to We had its or^, on account of numerous herds of 
horses belonging to diSbrent proprietors grazing together, 
especially in time of borrest. Henry VIH. was particu- 
iany carefd that horse-breeding should be conducted on 
right principles, and his enactments, if somowlmt arbitral}*, 
were stngalariy to the point. In ttio thirty-second year 
of this rei^ the "bill for tlie breed of horses’* was passed, 
oa waich mns thus Forasmuch as the 
gsneratien end breed of good and stronghorscs within this 
realm extendeth not only to a great help and defence of 
the same, but abo b a great commodity and profit to the 
inhabitants thereof, which is now much decaycfl anti 
duntnbbed, by lemn that, in forests, clioscs, moors, and 
waste grounds within thb realm, little stoned horses^ and 
nags of small stature and of little value, bo not only suflbred 
to pasture theteupon, but obo to cover marcs Icodt^g there, 
whereof cometh in mtmner no profit or commodity.” Sec- 
tion 2 of the Act provides that no entire horse being nboro 

• 11 ? 11 of the height of IS 

nandfuJIs, shall bo put to graze on any common or waste 
land in certam counties; any one was to bo at liberty to 
seize a horse of unkwinl height, and those whom datr it 
WM to mwaw hors^ but who refused to do so, were to 

'"'***' *^y8<»f Michaelmas 

^ not giving promise of 

gnrarti^ ttto serviceable animal or of producinir 

te killei lie aim of tbe Acfwas to|wvcnt 
M^ngfrom ammi* not calculated to produce tbo class 

“Ijireed ot clmptec 6), after stating that the 

il « to aminUh. 


ddirer within Scotland ^or to theLn |***'‘*‘8®» 
*»y boiue j » this, hoSwTO Scoltishmnn, 
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of carriages was that it created n demand for a lighter and 
quicker sort of horse, instead of the ponderous oniinsl 
which, despite uU attempts to Laiihh him, nwa rtill the 
horse of Kngland— the ogo of chivalry having been the 
first epoch of tho ISiitibh liotfc, 

Qunpawder, too, was invented ; niid now that the weight 
of tho cavalt)’ soldier was diminished by the sahvtitation 
of lighter armour, a quicker and bctlcr brcil horse was 
thought desirable for military service. The introduction 
of carriag&s and the invention of gunpowder thru (iiioncd 
ont a new industry in breeding; nnd a decided vhnnge 
was gradually creeping on by the time that Janus t «imB 
to tho throne (1G03), rvbich cmmL-nccs the recond cpoeli. 
James was a thorough Bportsmnn, and his ta<'te for nreing, 
in which ho freely indulged, oiu sed bini to tbink but little 
of tho speed of even the best Engibh borsc.s lYitb the 
laudable motive therefore of clTccting impniveinent in 
horBC^ ho^gave the then large hum of flOft gtiincas for en 
Arab atalliou which had been prornred fn»w Uon<-tantinoplQ 
by a Jfr Markham, sinccknnwn os the “Markham Anbian.” 
This is tbo fin-t nnthentie account wc have of the iui{a,r(a. 
lion of Arab Uoml, and t\to UltttKIia',!: hays he was the firel 
of that breed ever seen in KnglaniL The people having 
to do with homes at that lime were os coitrcrv’ativc in 
their notions as most of the gn»>nw are now, and the 
“Jlutkham Arabian’’ was not nt all approved of. Tbo 
duke of Xcwc.'ihtlc, in his treatise on hoisemnn'-liitik laid 
that he had seen the above Arabian, and dc-m'bcJ him os 
a small bay horse and not of very excellent hlvitic. In this 
instance, hon-cver, prejudice (and it is difficult to believe 
that It was anything else) was right, for Kirrg Jnmtas first 
vonturo does not appear to have hccu a hrrccc '; either as n 
ra^lrojse or as a sire, nod thus Arahran blcml was broneht 
into disrepute. The king, Iiowewp, rc.solved to die 

I lace s IJ iiite Turk from n Jfr I'l.rce, w ho hubteinicntly held 

Charles r. followed rn the fooUlepa of Janre.^ nnil lent 

a Wndof huno 
mn«n »>«»“««* was prtocrrted to him, lu-king that some 

“fit STtlm £ri® top^^veut theold stamped lionm 
fit for tiro defence of the coiintij-" from dvine out. 

Af o ’n'l".®?"*,® ® •*“l'''rtant ttcriod* in the hhlorv 

blr^t for Charles 11. warmly e.<ipo»v«l tlw 

fnrAimo ^ ^ ^ okroatl to purcliaf^o a number of 

called ‘‘royal mlire%“ ti«rr"^‘"^ Urctr produce) were 

in tho annals of bSdin"^ ThrS« / 
breed the rvval t-howsof whnt 

ofDoSwoXfSr “1® »!'««, the dam 

England, was a 

master, after Cliarlis Ilk *J'‘**® 

more pr^lfou^^ mET’’ “"f f*"' «rcLstances 

.3?io tcigtt of William rn _ .. 


teck was the m^s of W 

in state tHt SnlK S njilf ^ ®ia»lwth 
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rooB-uorso traces back as the r . • ,.“‘"™”8»nrea 

*08 the Byorly Turk, of wi^ *”®**i®^ "® Imtagc. This 
^ Ifc “"“"e m« t k»mn 

&«(l~liook — ^he was Cnnhin n ®^,*,'® j*mt volume of tbo 
King William’s ware » I*»Jnnd in 
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geauine Arab, and was imported from Aleppo by a brother 
of Mr Darley of Aldby Park, Yorkshire, abont the end of 
the reign of William III. or the beginning of that of Anne. 
The third horse of the famous trio, the (^dolphin Arabian 
or Barb, brought to England about five and twenty years 
after the Darley Arabian, will be more particularly referred, 
to further on. All the horses now on the turf or at the 
stud trace their ancestry in the direct male line to one 
or other of these three, — the Byerly Turk, the Darley 
Arabian, and the Godolphin Arabian or Barb. In the 
female line their pedigrees can be traced to other sources, 
but for all practical purposes it suffices to regard one or 
other of these three animals as the idiima Tkidi of racing 
pedigree. Of coarse there is a large interfusion of the 
blood of each of the trio through the dams of horses of the 
present day; indeed, it is impossible to find an English 
race-horse which does not combine the blood of all three, 
race- 27^c Thoroughbred. — The third and last epoch of the 
British horse, viz., that of the thoroughbred racer, may 
be taken to date from the beginning -of the 18 th century. 
By thoroughbred is meant a horse or mare whose pedigree 
is registered in the Stud-Book kept by Messrs Weatherby, 
the official agents of the Jockey Club— originally termed 
'the keepers '-of the match-book — as well as publishers of 
the Baeing Calendar. The first attempt to evolve order 
out of the chaos which had long reigned supreme was made 
in 1791, for we find in the preface of the first volume of 
the Shid-Book, published in 1808, that ** with a view to 
correct the then increasing evil of false and inaccurate 
pedigrees, the author was in the year 1791 prevailed upon 
to publish an Introduction to a General StudrBookf 
consisting of a small collection of pedigrees which he had 
extracted from racing calendars and sale papers and 
arranged on a new plan.” It will be seen that the 
compiler of the volume on which so much depends had 
to go back fully a century, with little else to guide liim 
but odds and ends in the way of publications and 
tradition. Mistakes under such circumstances ore 
pardonable. The Stud-Boclt then (vol. i.), whidi is the 
oldest authority we luive, contains the names and in most 
cases the pedigrees, obscure ihongh they may.be, of a very 
large number of horses and mares of note from the earliest 
accounts, but with two exceptions no dates prior to the 
18th century are specified in it. These exceptions are the 
Byerly Turk, who was “ Captain Byerly's charger in Ireland 
. in King William’s Wars (1689, &c.},” and a horse called 
Counsellor, bred by Mr Egerton in 1694, by Lord D’Arcy’s 
Counsellor by Lord Lonsdale’s Counsellor by the Shaftes- 
bury Turk out of sister to Spanker — all the darns, in 
Counsellor’s pedigree tracing back to Eastern mares. 
There is not the least doubt that many of , tlie animals 
named in 'the Stud-Book were foaled much earlier than 
the above dates, but we have no particulars as to time ; 
and after all it is not of much consequence. 

The Stud-Book goes on to say of the Byerly Turk that 
he did not cover many bred mares, but was the sire of 
the Duke of DevonsUre’s Basto, Halloway’s Jigg, and 
others. Jigg, or Jig, is n very important factor, os will 
be seen hereafter. The Stud-Book, although silent ns to 
the date of his birth, says he was a common country 
stallion in Lincolnshire until Partner was six years old — 
and we know from the same authority that Partner was 
foaled in 1718; we may therefore conclude that Jigg 
was a later foal than Basto, who, according to Whyte’s 
HiOorg of the Turf, was a brown horse foaled in 1703. 

The reign of Queen Anne, however (1702 to 1714),i 
is that which, will ever be inseparably connected with the 
thoroughbred race-horse on account of the fame during 
that period of the Darley Arabian, a bay stallion, from 
whom our very best horses are descended. According to 


the Stud-Book, “ Dorley’s Arabian was brought over by a 
brother of Mr Darley of Yorkshire, who, being an agent 
in merchandise abroad, became member of a hun ting rfnTij 
by which means he acquired interest to procure this horse.” 
lire Stud-Bw>k is silent^ and otlier authorities difier, as to 
the date of the importation of this celebrated Arab, some 
sajing he came over in the year 1700, others that he 
arrived somewhat later; but we know from the Stud-Booh 
that Manica (foaled in 1707), Aleppo (1711), Almanzor 
(1713), and Plying Cliilders (1716) were got by him, as 
also was Bartlett’s Childers, a younger brother of Plying 
Childers. It is generally believed that he was imported 
in Anne’s reign, but the exact date is immaterial, for, 
assuming that he was brought over as early as 1700 
from Aleppo, he could scorcMy have had a foal living 
before 1701, the first year of the 18th century. The 
Darley Arabian did much to remove the prejudice against 
Eastern blood which had been instilled into the public mind 
by the duke of Newcastle’s denunciation of the Markham 
Arabian. Prince George of Denmark, consort of Queen 
Anne, was liimself a large horse-owner ; and it was in a 
great measure owing to his intervention that so many 
valuable stallions were imported daring her reign. 

At this period we find, among a mass of horses and mares 
in the Stnd-Book without any dates against their names, 
many animals of note with the earliest chronology extant, 
from Grey Bamsden (1704) and Bay Bolton (1706) down 
to a mare who exorcised a most important inflnence on the 
English blood-horse. This was Boxana (1718) by the Bold 
Galloway, her dam sister to Chanter by the Akaster 
Turk, from a daughter of Leedes’s Arabian and a mare by 
Spanker. Roxana threw in 1732 the bay colt Lath by the 
Godolphin Arabian, the sorrel colt Roundhead ly Childers 
in 1733, and the bay colt Cade by the Godolphin Arabian 
in 1734, in which year she died within a fortnight after 
foaling, the produce — Cade — being reared on cow’s milk. 
The Godolphin Barb or Arabian, as he was commonly called, 
was a brown bay about 15 hands in stature, with an un- 
naturally high crest, and udth some white on his off hind 
heel. He is said to have been imported into En^and from 
Prance by Mr Coke, whore, os the editor of the Stud-Book 
was informed by a French gentleman, he was so little 
thought of that he had actually drawn a cart in the streets 
of Paris. Mr Coke gave him to a Mr Williams, who in 
his tnm presented him to the earl of Godolphin. Although 
called an Arabian, there is little donbt he was a Barb 
pure and simple. In 1731, being then the property of 
Mr Coke, he was toazer to Hobgoblin, and on the latter 
refusing his services to Boxana, the mare was put to the 
Godolphin, and the produce was Lath (1732), the first of 
his get^ and the most celebrated race-horse of his day after 
Plying Childers. He was also the sire of Cade, own 
brother to Lath, and of Begulus the maternal grandsire cf 
Eclipse. He died at Gogmagog in Cambridgeshire, in 
the possession of Lord Godolphin, in 1753, being then, as 
is supposed, in his twenty-niuth year. He is believed to 
have been foaled in Barbaty about 1724, and to have been 
imported daring the reign of George II. 

In regard to the mares generally, we have a resol'd 
of the royal, mares already allnded to, and likewise of three 
Turk mares brought over from the siege of Vienna in 1684, 
os well as of other importations ; but it is unquestionable 
that there was a very huge number of native mares in 
England, improved probably from time to time by raring, 
however much they may have been crossed at vTirious 
periods with foreign horses, and that from this ongii^ 
stock were to some extent derived the size and stride 
which characterized the English race-horse, while to powers 
of endurance anddegantshape were no doubt inherited tom 
the Eastern horses, most of which were of a low stature. 
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ttofa to Sy. Se^xjion “ Jf j’* 

vliicli evidently means of onginol or native ^n» 

ever therefore may bo owing to Eastern blood, of wh^ 

from the middle of the 17th to the 

century a complete ware swept over Uio Bntieh Isles, some 

SSditTs unqLtionably due to the natave 

Blaine 8a}-3 wre mostly Cleveland bays) upon whiA ^e 

Arabian. Barb, or Ttirk blood was grafted, and which laid 

L fonJdation of the modern thoroudib^ Oflier imtions 

may have furnished ttie blood, but England has made the 

” Without prosecuting this subject fort^ri ^ 

enough hero to follotr out the lines of the 
the Byeriy Tur^ and the Godolphin Arabian or Barb, the 
main ancestors of the British thoroughbred of the 18th and 
IDlh centuries, through sereral famous racc-hors^eacm 
and all brilliant winner^— Flying Childcro, Eclipse, Hmro^ 
and JIatchem,— to whom it b conridered suffident to look 
08 thc^great progenitors of the race-horse of to^y. 

1. The Parley AniUan’s linci* nmsested in a tirofold degree— 
tot, thrani^ iiia son Flying Chimera, his grandsons B!a» mm 
Enin, and u» great-grandson Snap, and, secondly, thio^h his 
other son Ihrtlclt’a Chadcra and hw gnat^tyrandsOT 
Flying or Devonshire Childers, so caned to distingaish him from 
otficr florscs of tlio same name^ vas a hay horse of entirely Eastern 
blood, with a Idazc in his face and hmr Tridte Ibet, foaled in iTlIi. 
Be tns bml by Mr Leonard ChiMers of Gair House sear DMcaster, 
and tras pnrehnsed when young the duke of PeronshirBi He 
was got l»r the Parley Aramu from Petty Leedes^ hr Caxdess^ftom 
sister to Leedes, 1^ Lecdcs^e Arabian mat a man by Spanker out 
of a Barii man. who was Spanker^s own mother Spenimr himself 
was by D’Anya Yellow Tnrk from a daughter of the Morocco Barb 
and Old Bald feg^ by an Arab horse from a Barb mora Gardess 
was by Spanker from a Barb mare, so that ChOderab dam wasdosely 
in-brro to Spanker. Flying Childers— the wonder of his time— 
was never bcaton. and died in the duke of Pevonshin^s stud in 
1741, aged twenty-sin years. He was the dre cd, among other 
horses, Blaio (1738) and Snip (1736). Snip too had nedebreted eon 
called Snap (1730), and it is chiefly in the female line throng the 
marcs hy these horses, of which tliere ore fnlly thirty in the iSlmf* 
Book, that the blood of Fl^ng Childers is handed down to u& 

The other representativo Ime of the Parl^ Arabian is through 
Bartlett's Childers, also by Mr Leonard Cliilders, and sold to 
Mr Bartlett of Muham, in Yorkshire. He was for sereral years 
called Yonim Childen^— it bdng generally supposed that lie was a 
younger brother of his Flying namesake, bnt lus date of birth is not 
on reeoTd,-Hand snbsciinentiT BarCett^s Childers. This horse, who 

(1732), whore son Maidce 
(1/ 60) bcMt Eclipse and 1 onng Marske (1762), sire of Shuttle (1708). 
This at least IS the generally accepted thee^, olthoni^ Kdinse's 
dam is said to have been covere 
Marske. Shakespeare was the son c 


the<^, olthon^ Eclipse's 
by Shatopcare as well os by 

qncntl^the inal«Iin«<^tlie DarkyAral^^ufcra^iiiw^bm 
n S through Bartlrtfs Childers, ^uirt, and Sanke ; 

Hw Slua-Sooi. however, save tliat Manke was the site of EcUnaeJ 
urns wt'Damra celcbmted horse— perhans tlie most celelmted 
«»>«*» of the torf-^wa foaled on the Ist of April 1764, the 
day on which a rcnarfcablo erhiise of the snn occuneo, and he was 
namftl ^er it. He was h^ by the duke of Cnmbcriand, after 
who«c dwew ho was purchascil by a Mr WTildman. and snbse. 

«*“ ?**' ^*0“ he Trill ever he 

rdSSi"l^b. wn of the Godol- 

Hr rti I w Mother IVestcrn, by a son of Snake from a mare 
by Old Montague out of a mare by Hautboy, from a daughter of 
Brimmer and A mare wh<we pc^gree was unknoun. In^^nse'a 

mares who®; pedim^ 
not kno^, but who are supposed to ^ of native blood J^insA 
was a chestnut horee with a white blaze down his fore • his off hmd 
li^_dowBward8,and he had black spots 
dSIJfr mO**3**«""*^” coming down to the ]werentd«^ 

uirert male dcsoont. His racing career commenced at five aV 

Ep««.“«,dKnSd^S~th1 

4th October 1,70, at Sewmarket, He ran or widkrf o™-^ 
M? was n«er Wen. Utris in his first rSefthS 


commenced his stud career in 1771, and had an enor^ns 
nuSrfMs. of which four only in the direc^Blo line h^ 
STedown SShs, Vi*.. rotgo Moo^ w. “ j* 

Pot-8-os (1773)t his most celebrated son, King F«rgu8-G77o), Joe 
aSa^ (1778), and Mercury (1778), thon^ sovernl othen ata 
OiR female Ihra Pot-3-o« was the Sire of Waxy, 
of Maria (1777) hy Herod out of Lisetto (1772) by Snan. 
Waxv who has been not inaptly termed the ace or trumm in the 
& Wbalehono^ a807), 

Wire (18li),^irirer (1812). and Waxy Pbpe 
last toing of Penelope (1798) by Trmwtor (im) ftom 
Prunella [1788) by Hlnh^ir out of Promise by Snap, while Waxy 
wli out o? Sla, dam of Parasol (1800) hy Fbt-8-«. 
Tiwpator was a son of Conductor, who was uy Matcnem out of a 

” wSeSnPs best sons were <?amri (1822)uid Sir Hercules (18^). 

was tlie sire of Drfcnce 0824} and Tonchstime G031L ^hile 
Sir Hercules was the sire of Birdcatdier (1838) and Fangh-a-BnJla^ 
(1841), own brothers, and of Gemma di Veigy (1864). Toimhatone 
^8 the sire of Newminster (1848), who begat Lord Chfden, 
Adventarer. and the Hermit, os well as of Orlando (1841) sire of 
Tedddngton (1848). Whalebone's blood ^ descends through 
Waverm (1817) and his son the Saddler (1828), while ^Vhisker u 
lepiesented hy the Colonel (1825) and by Economist (1825) and his 
son Harkauay (1884), she of King Tom (1861)l Binlcatcher 
bfffyt, besides Sauntercr (1854), tbe Iwron (1842), siroof Stockwell 
(1849) and of Eataplan (1^9). Stockwell,* who was a chestnut 
with black spots, wasthemre of Blair Atliol (1861), a chestnut, 
and a;^ oT Doncaster ^970), another chestnut, out with the 
dioracteiistic black roots of his grandsiro ; and Doncoster was the 
sire of the chestnut Iramd Or (1677}. 

^ tuni to Eclifise’s oUier sons. King Feigns (1775) was the 
rire of Benin^rongh (1791), whose son was Onille (1799), whence 
comes some m the stoutest blood on the turf, including Emilins 
1820) and his son fmm (1827), Plenipotentiary (1881), Mul^ 
ISlOh Chesterfidd (1884), and the Hero (1848). Joe Andrews 
^778) was the sire of Dick Andreas (1797), and fbom him descend 
mmp (1810), Lottery (1820), LivmKxd (1828), Sheet Anchor 
{1882), Lanercost(1886), Weatberbit (184^, Beadromn (1865), and 
Bine Gown (1865)^ Mcrcniywas dre of Gdumna (1790), who was 
foaled in the some year os waxy, and the two, who were both 
grandsons of Eclipre and both out of Herod mores, had several 
contests^ Waxy ffcncrally getting the better of his cousin. 
Gohanna’s descendants come down ihroogh Golnmpns (1802), 
Chtton (1809), Mulatto (1828), Bc^l Oak (1823), and IMane(18S8). 

% The Bj^wly Turk's lineisrepresented by Herod, the Turk bring 
therireof Jim whowos the 8ireofPartner(1718),whoee8(m Tartar 
(1748) begat King Herod, or Herod os he was commonly called. 


foaled in 1758. Herod's dam was 
son of Fhing Childers. Cyjiron’s 


(1750) by Blaze (1733), 
[am was wlima by wtheFs 


son 01 j<miig uttiiaers. uyiiron's dam was eseiima by isetiiers 
Aralnan from a marehy Graham’s Cliampion ftom a daughter of 
tire Parley Arabian and a mare who claims Merlin for her nre^ hut 
whose mother’s pedigree is unknown. In Herod’s pedigree there 
are fully a dosen dams whose pedigree is unknown. Herod was 
a bay horse about 16 hands 8 inches high, possessed both of snb- 
stet^ and length,— >thore grand vequirotes in a race-hone,— com- 
bined with uncommon powerand stamina or lasting Qualities. Ho 
vm ly William, duke of Cumberland, unde of King Geoigo 
ill. He commenced his racing career in (Ivtober 1763, when he 
was five yean old, and ended it on thelfith of May 1767. He ran 
tfn times, winning six and losing four races. He died in 1780, 

and among otliei ’ » - — 

whose dam was 


left two iamoos sons, Woodpecker (1773), 
am^en (1760) ly Cade, son of the Godol- 



t T a. « ».«w wvw#*M4aiu. Thcse iwo horses 

have transmit He^ s qudities down to tlie present day in the 
hue, although in the female line he is represent^ 
tlirongli some of h» other sons and his daughters as wdL Wood- 
s' nw^Wrd (1787), who In his turn became the 
edetoted rons, Castnl (1801), Selim (1802), and 
and all out of an Aleicandw 
S’® *^e«fejecanie fnmoiu. This maro was hy 
BtaiJSl of 0 ™w6 hy Hi^flycr (son of 

^ Matciheih out of a danshter 
™l 2£ daughter of StattK 

n»»TT“-S^.?S“ SOTS Glenm 

and Midilletoii’ssons Coni (1842) 



and ^lim. 

^ «P»8«ited thi 
Fet^ Teule, commonly calf 


representatiTes 

his greatly esteemed son Sir 
Peter (1784), whose dam was 


PaSilon^Rr^ c- Frter(1784), whose dam was 
(S fii'® o®”* otod. Walton 

(l/BO). Stamfoid (1794), and Sir Paul (1802) being the .liirf- 
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Paulowitz (1813)} Cain (1822)| Ion (1835), Wild Dayrcll (1852), 
and his son Buccaneer (1857) brinp; down Sir Paul’s blood ; wliilst 
XValton is i^resontcd through Phantom (1806), Partisan (1811) 
and his sons Guaucus (1829) aiiu Venison (1833) and Gladiator (1833), 
Venison's sons Alarm (1842) and Kington (1849), Gladiator’s son 
Sweetmeat (1842), Sweetmeat's sons hlacaroni (1860) and Parmesan 
(1857), and Parmesan's sons Favoiiius (1868) and Cremorno (1869), 
It may bo added that in the first volume of the St\id-Bo(^ tlicro 
are nearly a hundred Herod and Highflyer marcs registered. 

3. Tbo^ Godolnhiii Barb is represented by Matchem, as the former 
was the siro of Cade (1734), and Cade begat Matcheni, who was 
foaled in 1748. Ho was thus ten years the senior of Herod, icpro- 
scntiDg the Bycrl}* Turk, and sixteen }*cars before Eclipse, though 
long subseqiient to Filing Clnldom, who repicsoiit the Barley 
Arabian, lilatchcm was a brown Imy horse with some wdiite on his 
off hind heel, about 15 hands hi^h, bred by Sir John Holme of 
Carli&lo, and sold to hir VT. Fenwick of Bywcll, Northumberland. 
His dam was sister to l^Bss Partner (1735) b}* Partner out of Brown 
Farewell* 1^ Makcless (sou of tho Oglethorpe Arabian) from a 
daughter of Brimmer out of Trumpet's dam, by Place’s 'White Turk 
from a dauglitcr of tlie Barb Bodswortli and a Layton Barb mare ; 
while Brimmer iras by D'Arey's Yellow Turk from a royal mare, 
hlatclicm commenced his racing career on tho 2d of August 1753, 
and tcrmxuated it on 1st September 1758. Out of thirteen engage- 
ments ho won cloven and lost two. Ho died in 1781, aged thirty- 
three 3 'cars. His best son was Conductor (1767) out of a marc by 
Snap ; Conductor was the siro of Trumpator(1782), whoso two sons, 
Sorcerer (1790) and Paynator (1791), transmit tho blood of Uic 
Godolphin down to modem times. Sorcerer was the siro of Sooth- 
sayer (1808), Comus (1809), and Sniolensko (1810). Comiis was 
the siro of Humphrey Clinker (1822), whose son was iHclbourno 
(1834), sire of West Australian (1850) and of many I’aluable marcs, 
including Cnnezou (1845) niid Blink Bonny (1854), dam of Blair 
Athol. Paynator was the sire of Br Syntax (1811), irho had a 
celebrated daughter called Becsiring (1833), dam of Newminster by 
Toiiclisione. 

Tho gems of tlic three lines may be briefly enumerated thus : 
— (1) of the Barley Arab’s line— Snap, Shuttle, Waxy, and 
Orville^ the stoutest blood on the turf; (2) of the Byerly Turk’s 
line — Buzzard and Sir Peter— speedy blood, the latter the stouter 
of the two ; (3) of the Godolphin Barb's line— Sorcerer— often pro- 
ducing lar^-sizcd animals, but showing a tendency to die out^ and 
beconung rare. 

On the principle that os a rule like begets like, it has been 
the practice to select ns sires the best public performers on 
the turf, and of two horses of like blood it is sound sense 
to choose the bettor ns against the inferior public performer. 
But there can be little doubt that the mating of mares 
with horses has been often pursued on a haphazard plan, 
or on no system at all ; to this tho Stud-Book testifies too 
plainly. Becently more attention seems to bo paid to Uio 
successful blending of certain strains of blood, though it 
cannot be said that more than two or three really first doss 
horses are produced each year. The following is a list of 
the principal sires whose iirogeny find a place among tho 
winners of the three great races, the Derby (D), Oaks (0), 
and St Lcger (L) :~ 

Eelipsci Young Edipse (B), Saltram (B), Sergeant (B), Annette 

( 0 ). 

Bermi Bridget (0), Faith (0), lilaid of tlie Oaks (0), Plienomcnon 
(L). 

Makheni : Teetotum (0), Ilollandaisc (L). 

(son of Herod): Biomed (B), Eager (B), Tartar (L), Ninct}*- 
thrcc (L). 

Higitfiucri Noble (B), Sir Peter Teazle (B), Skyscraper (B), 
Violniito (0), Omx)hale (L), (Towslip (L), Spadilfo (L;, Young 
Flora (L). 

Pot^B-osi Waxy (B},C]iainpion(B,L). Tyrant (B), Nightshade (0). 
Sir Peter (B): Sir Harry (0), Ardidtiko (B), Bitto (D), Paris (Di, 
Hermiono (0), Parasite (0), Ambrosio (L), Fyidenor (L), 
Paulina (L), Potronius (L), 

Waxy (B): Pope (B), WluUcbono (B), Bluclier (D), Wliisker (D), 
Alusio (0), Alxnuot (0), Corinno (0). 

7F7iaIebo7ie (D ) : Moses (B), Lapdog (D), Spaniel (B), Caroline \0). 
Wo/ul : Augusta (0), Zinc (0), Theodore (L). 

IFhisker (BJ: Momnon (L), The Colonel (L). 

Phantom : &drio (B), kliddleton (B), Cobweb (0). 

Orville (IJ : Octavius (D), Emilius (D), Ebor (L). 

Tramp: St Giles (B), Bangerous (B), Barefoot (L). 

Rniliita (B) : Priam (B), Plonipotontiaiy (D), Oxygon (0), Mango 
(L). I 

J^fiam (B) : Mi^s Scliz (0), Industry (0), Crucifix (0). 

''Sir Bereules: Coronation (B), Faugh-a-Bdlagh (L), Bmlcatcher (L). 


Touchstone (L) : Cotherstono (B), Orlando (B), Sundice (B. L). 
Mendicant (0), Blue Bonnet (L), Newminster (L^ 

Birdcatxher (L) : Baniel O’Bourko (B), Songstress (0), Knieht of 
St Geoigo (L), Warlock (L), Tho Baron (L). 

The Baroiv (L) : Stockwcll (L). 

Melbourne : West Australian (B, L), Blink Bonny (B, 0), Sir Tatton 
Sykes (L).* 

Neiani7isler (L) : Muqid (B), Hermit (B), Lord difden (L). 

Sioeclmcat : Macaroni (B), Mincemeat \0), Mincepie (0). 

Slocktcell (L) : Blair Athol (B, L), Lord Lyon (B, L), Boncaster (B), 
Pc^lia (0), St Albans (L^ Caller Ou (L), The Maiuuis (Li, 
Acnxerement (L). 

King Tom : Kingcraft (B), Tormentor (0), Hippia (0), Hnnuftb 
(0, L). 

Jtaiaplafi (son of the Baron) : Kcttledram (B). 

Mofuaguc : Gladlatcur (B, L). 

Parmesan (son of Sweetmeat) : Faronius (B), Cremome (D). 

Buccaneer : Kisber (B),'Formosa (0, L), Brigantine (0). 

Jtord Clifdcn (L) : Jannette (0, L), Hawthomden (L), Wenlock (L), 
Petrarch (L). 

Adventurer ; Pretender (B), Apology* (0, L), Wheel of Foitune (0). 

Blair Athol (B, L) ; Silvio (B, L), Craig Millar (L). 


The successes of' the St Leger winners, the Baron and his 
son Stockwell and his granebon Blair Athol, as well as of 
Touchstone and his son Newminster and liis grandsons Lord 
Clifdcn and Adventurer, as stud horses, are more marked 
than perhaps those of any others in the annals of the turf, 
except Waxy and his descendants, of whom Whalebone is 
perhaps the best. Indeed the most successful cross of 
modern times is the doable cross of W’^halebone, the ready 
money" cross as it is called, whidi is arrived at by inter- 
mixing tho descendants of Whalebone through Sir Hercules, 
Birdcatcher, tho Baron, Stockwell, Bataplan, Camel, Toudi- 
stone, Newminster, and Adventurer. Isonomy, by Sterling, 
sou of Oxford by Birdcatcher, is a case in point ; he is one of 
tho best and best bred horses of the century. He has no less 
than five strains of Whalebone and seven of Waxy in his 
pedigree, as well as one of Shuttle, the scarcest blood of all. 

Ill regard to mares it has very frequently turned out 
that animals which were brilliant public performers have 
been far less successful as dams than others wliich were 
comparatively valueless as runners. Beeswing, a brilliant 
X>ublic jierformer, gave birth to a good horse in Newminster ; 
the same maybe said of Alice Hawthorn, dam of Thormanby, 
of Caiiezou, dam of Fazzolctto, of Crucifix, dam of Surplice, 
and of Blink Bonny, dam of Blair Athol ; but many of the 
greatest winners have dropped iiotliing worth training. 
On tlie other hand, there are mares of little or no value as 
racers who have become tho mothers of some of the most 
celebrated horses on the turf ; among them we may cite 
Queen Mary, Pocahontas, and Paradigm. Queen Mary, 
who was by Gladiator out of a daughter of Plenipoteutiaiy 
and Myrrha hy Whalebone, when mated with Melbourne 
produced Blink Bonny (winner of the Derby and Oaks ) ; 
when mated with Mango and Lanercost she produced 
Haricot^ dam of Caller Ou (winner of the St Leger). 
Pocahontas, perliajis the most remarkable mare in theiS7?f(2- 
Bookf never won a race on the turf, but threw Stockwell 
and Bataplan to the Baron, somof Birdcatcher, King Tom 
to Harkaway, Knight of St Patrick to Knight of St George, 
and Knight of Kars to Nutwith — all .these horses being 16 
hands high and upwards, while Focahbntas vras a long, low 
mare of about 15 hands or a trifle more. \^he also gave birth 
to Ayacanora by Birdcatcher, and to Araucaria by Ambrosci 
both very valuable brood mares, Araucana being the dam 
of Cbamant by Iklortomer, and of Bayon d’Or.bj*' Flageolet, 
son of Plutus b/ Tondistone. Paradigm again produced, 
among several winners of more or less celebrity, Lord Lyon 
(winner of the Two Thousand Guinea^ Derby, and St 
Leger) and Achievement (winner of the St Leger), both 
being by Stockwell. Another mare that has become 
famous was Manganese (1 853) by Birdcaichw ^rom Moon- 
beam by Tomboy from Lunatic by the Primq^inister from 
Maniac by Shuttle. Manganese when ira tbavrith Bataplan 
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— witli no signs of contraction. The body or barrel j ■bib now find them, hare succeeded, is best. confirmed by 
should be moderately deep, long, and straight, the k-ngtJi the .high estimation in which the horses of Great Britain 
being really in the shoulders and in the quarters ; the are held in all parts of the civilized world ; and it is not 
back should be strong and muscular, with &e shoulders too much to assert that, although the cold, humid, and 
and loins running well in at each end j the loins them- variable nature of their climate is by no means favourable 
selres should have great breadth and substance, this being to the production of these animals in their very best form, 
a viml necessity for weight-carrying and propelling power En^ishmen have by great care, and by sedulous attention 
nphiU. The hips should be long and rnde, with the to breeding, high feeding, and good grooming, with con- 
stifle -and thigh strong, long, and proportionately devel- sequent development of muscle, brought them to the 
oped, and the hind quartets well let down. The hock highest state of perfection of which their nature is cap- 
should have plenty of bone, and be strongly affixed to able. See the section on Horse-Racing;, p, 199. 
the leg, and show no signs of curb j the bones below the The Hunter,— A. good specimen of an English hnnter ITie 
hock should be fiat, and free from adhesions j the liga- may be described as a horse for universal use. He may l>iurter. 
ments and tendo^ well developed, and standing out from he a coach-horse, for in many of the animals running 
the bonej the joints well formed and wid^ yet without in the coaches called into existence during the summer 
undue cnhiigement ^ the pasterns and feet similar to those months by the coaching revival maybe recognized a hunter 
of the forehand. The tail should be high set on, the of known character; hemayheagoodroadster, for, sofor 
cronp being continued in a straight line to the tail, and as conformation is concern^, there is nothing in a hnnter 
not faUing away ai^ drooping to a low aet taiL Fine to unfit him from being a first-class hock; nor is hunting 
action is the best criterion of everything fittmg properly, incompatible with military duties, for, by the reguhitions 
and all a horse’s points ought to harmonize or be in pro- of the service^ officers are permitted to hunt their second 
portion to one another, no one point being more promi- chargers. For harness work he is perfectly adapted, pro- 
nent than another, sneh os good shoulders, fine loins, or vided only the vehicle to be drawn is in proportion to his 
excellent quartern If the observer is stiruck with the size; while most people will recall instances of hunters 
remarkable pro;mnence of any one feature it is probable having lor some reason or other to be so far humbled as to 
that the remmning parts ate defirient A well-made horse have to take a turn at the plough or harrow, or, in their 
wants dissecting in detail, and then if a good jndge can older days, even in a diaff-cutter. A hunter may bo either Tho* 
discover no fault witli any part, but finds each of good thoroughbred or halfbied. In the grass countries, such os rongh. 
proportions, and the whole to harmonize without defect, Leicestershire or Xortbamptonshirt^ riders to hounds endea-)''^^ 
deform!^, or deficiency, he has before him a well-shaped vour to get their hunters as nearly clean bred as possible ; 
horse; and of two eqnaUy wdl-made and eqnifably pro- bnt, in spite of this ambition, it may be doubted whether 
portioned horses the best bred one will be the best As one in twenty, even in the most fiishionable countries, is 
regards hne, the favourite colour of the ancients, accord- thoroughbred thereby proving that a thoroughbred hunter, 
ing to Xenophon, ma bay, and for a long time it was the although undoubtedly a Inxuty, is not a virtual necessity, 
fashionable colour in England ; but for some time chest- When it can he acquired, a thoroughbred hunter that knows 
nut thoroughbreds have been the most conspicuous figure his business is a most desirable possession, save perhaps in 
on English tace-couises, so far as the more important a rough country, where his fine skin shrinks from contact 
events are concerned. Eclipse was a chestnut; Castrel, with the objects therein encountered. Tlie comparative 
Selim, and Rnbens were cbestnnts ; so also were Glencoe scarceness of these animals is^ however, easily accounted 
and Pantaloon, of whom the latter had black spots on his for. From 12 to 14 stone is 1^ no means an uncommon 
liind quartets like Eclipse, and more recently Stockwdl weight for a man to ride hunting, saddle incinded, hut few 
and Doncaster. ^ Birdcatcher was a chestnut, so also were thoroughbreds are np to it; one that is command a large 
Stockwell and his brother Rataplan, Manganese, Mandra- price, from £250 upwards^ according to manners.” It 
gota, Thormanby, Eettlcdnim, St Albany Blair Athol, is often said that thoroughbreds do not make pleasant 
Regalia, Formosa, Hermit, hl^rie Stuai^ Doncaster, hunters, but the complaint, if there is any ground for it at 
George Frederick, Apology, Craig Millar, Prince Charily all, is reallj' against the /result of the treatment to wliich 
Rayon d’Or, and Bend Or. The dark browns or black nineteen out of twenty thoroughbreds have to submit, and 
browns, such as'the Sweetmeat tribe, are not so common not against pare bloo'd itself. A large proportion of 
as the bays, and black or grey horses are almost as thoroughbred stock come to the starting-post at two years 
unusual as roans. The skin and hair of the thoroughbred old; and this means that they have been in the Irainct^s 
are finer, and the veins which underlie the skin are larger hands since they were yearlings at least. Xow a training 
and more prominent than in other horses. The mane and stable is just the place for colts to pick up sundry un- 
tafl should be silky and devoid of curl, whicb is a sign desirable tridoi, which may at some future time cause 
of impurity. the unx>rotossional rider a little trouble ; they get to lean 

Whether the race-horse of to-day. is as good os the on the haml, often fum out fidgety and fractious, and are 
stock to which he traces hack has often been -disputed, / not jEtnfi4qucntly inveterate pullers. 'Wlien fit to go, tht 
chiefly no donbt because he is brought to more 'early young one will hare been tried, and if be fails to gallop 
maturity, commencing to win races at two years instead half a mile at best pace he is probably turned out of train-i 
af at five years of age, as in the days of Childers and ing, although perhaps it was not till the last dozen 
Eclipse ; but the highest authorities, and none more were reached that there was any sign of failing po^gjiy 
emphatically than the late Admiral Rons, aver that he Now, although the colt may be unable to stand tlve&t tyro 
can not only stay quite ns long as his ancestors, hut also go applied to'him by the trainer, there is no reason o'*! an hour’s 
a good deal faster. In size and shape the modem race-horse he should not be able to go all day at hunting pag^ leoallrand 
is unquestionably superior, being on an average full}' a the powers of speed are not taxed to the same^ mnd hy 

hand higher than the Eastern homes from wmch he is young thoronghbred is then perhaps cducafiiot Quite tatisfsc- 
descended ; and in elegance of shape and beauty of outline and hence it is that nearly all hnntcn«*-Anat‘'n>' will do well to 
he has certainly never been surpassed. That experiments, that is to say — ^begin life in a ^^n^teTnciiifentlftepe, 

founded on the study of his nature and properticfs, which { are comparative!}' rare of rewres the notice of any hut the 
have from time to time been made to improve the breed, stock and then keeping t^,*n!ganl*to the fset and H's the buyer 
and bring the different varit-ties to the perfection in which 1 ranks of hurdle-races Jd witS au assurance that bis horse is 
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person standing in tlio centre holding a lunge rebi wliile 
an assistant is present with a whipi wliidi should, however, 
be used but sparingly. Beally good water jumpers are so 
scarce that it would well repay the owner ol a promising 
young one to teach him, or have him taught, this most 
important part of a hunter's business. If a small water- 
course can be found handy, it will do for a commencement ; 
the colt should in his early days, be led over this ; and, 
if possible, the place should bo widened gradually, and tlie 
water dammed up, the colt being always lunged over it 
before being ridden, and when ridden led over by an old 
horse. The same course should be pursued in the case 
of dry ditches, and hedges with a ditch on the taking off 
side, both of which must be jumped boldly, if the rider 
wish to keep his place with hounds. This gradual teaching, 
and the trouble it undoubtedly entails/ may sound too 
theoretical to some who are desirous of turning out a 
finished hunter in the space of six weeks ; but it is to this 
hurrying, and the substitution of coercive measures for time 
and gentleness, that wo are to attribute the* number of 
indifferent hunters we find. Every hunting man knows the 
enormous prices realized by really clever hunters; and the'se 
animals are simply ordinary horses on whose education much 
trouble has been expended. 

Qualifications for a Hunter ^ — Of horses equally good jumpers, 
and cquall}^ fast, that will be most valuable which can gallop and 
jump with the latest weight on liis back. Very good horses for 
10 or 11 stono can be obtained at anytime, and at a modemto 
price, but a horse up to weight ^nll always fetch a lai;^ sum. 
Wiiatpvor weight has to ho carried, 'mere size must not do con- 
founded with power; a horse 16A hands high is not necessarily a 
weight canior. A compact woll^nit frame is of primary import- 
ance ; and although it is a task of givat difficulty to explain the 

I >oints of a liorsc on paper, tiie intenrUng buyer may with advantage 
lavo his attention drawn to some of the more important requisites. 
To cross a country well, the hunter must ha \'0 long and oblique 
shoulders ; and, in the cose of q weight carrier, they^ should be. 
rather thick. Should the reader hare any difficulty in deciding 
what oblique shoulders are, lie may got some assistance from putting 
a saddle on a horse, setting it of course in the right place, and then 
lookiri" at the horse from a side view. Should tlio horse have good 
shoulders, the stirrup leather Trill hang down at some distance 
behind the forelegs ; but if, on tho other hand, the .shoulders be 
upright, the stirrups will be comparatively close to the foadegs, 
and, on mounting, the rider will hnd himself sitting over tho legs 
instead of behind them. Caro should be taken, however, that the 
shoulder is well clothed with muscle. The chest sliould be broad ; 
narrow horses are supposed to be faster, but under wciglit they 
block their legs about. The arm most bo long, and of course 
muscular, the knee wide, the cannon bone'^ (f.e., tho bone 
between tho knee and the fetlock) short, and tlie legs flat, with 
strong back sinews. Tho foot should be niodumtoly wide, and 
have good strong licels, or they will not stand tlie battering about 
that falls to the lot of ot’cu the most carefully ridden hunter. 

The chest must be deep (otherwise the horse will in all likelihood 
be a short-winded one), and as a consequence the girth will be great ; 
a weight carrier should measure 6 feet 3 indies in condition round 
tho barrel, just wlicro the girth comes. A horse with a well- 
developed fnimo, and of large girth, is goucrally a short-legged 
horse, AS it is called, not tlmt the legs arc really shorter— vet;)* 
short legs are a deformity — but the body is not too small in jwo- 
portion to the height of the leg. 

It is coininonly said tlmt tlie bach of a weight carrier must be 
short ; but this docs not mean that the horse sTimild he short from 
the chest to the tail, for ho should have much of his length in his 
shoulders and quatiers. For very heavy men, tho back proper 
should not be long ; but, as a matter of fact, few horses arc found 
the length of Tvhoso back would be adjudged perfection. A motic- 
rate length of back is essential to pace, and on this question the 
late Major AViiyto .\fel\'i!le ivritcs ns follows It may not be out 
of place here to observe, as nn illnstnition of tho well-known maxim 
* Horses can go in all shapes,* tliat of the tiirec heaviest men I can 
call to mind who rode perfectly straight to }iound.s the best hunter 
owned by each was too long in the bade.” The loins should he 
strong, nVul the hips wide ; if ragged they will be none the worse. 

The hind legs are most important, not only bccau.se the scat of 
the propelling power is there, but al«o because they affect the 
carriage of the animal, and the way iu which he yields to his rider's 
hand. Tlie thigh should be long and muscular, the hock well 
bent, and not Iwiuling in wants, when the horse is called “cow- 
hocked,” nor outwariLs, like a bandy-legged man. The shank bone 


sliould be well warded by strong sinews, and the posterns niotlo- 
ratdy long, and by no means stmight. Iloises with slnifght, short 
imstcnis are rough to ride, and illadapted to stand Imnl uork. 

So far, then, os the liody is conccnied, strong legs, wide hijis, 
depth of ^rtli, and a short back, or, more pro{»cr]y, n Inirk not 
too long, arc all Important ; but it must be rcincmbunMl that, 
beyond a certain point, the development of any cxtnionlinnry 
strength is nccom]>nn!cd b}* a lass of 8]»e(*d, Ihertforo vet^* heavy 
men must be content to ho carried by an animal not uiilike nn 
active cart-horse, for a TicIUbred horse capable of galloping aii«i 
jumping under 18 stone is raiely seen, and the few that do exi>t 
cannot bo acquired except at an enormous outlay. 

When n man gets on a horse to tr>* him, the formation and the 
carriage of the head and neck have a grunt deal to do with the 
subsequent purchase or rejection of him. If appearance 1>c a sine 
qua 71021 , the head should be small, but, except for the look of the 
tiling, the size is immaterial, provided it bo well sot on to a 
properly shaped neck, the cliamcteristics of which will he presently 
explained. xJie jaws should bo wide, as nl&o should the head 
between the ears. The nostrils, through which alone a horbc 
breathes, should bo moderately laigc, othenvisc free respiration 
will be interfered with. The eye should be bright and full, luit not 
unduly prominent ; small pig-llkc eyes arc nearly certain indications 
of bad temper. The neck sliould rise out of the shoulders in nn 
easy curve, and be neither veiy long nor very short ; muscular it 
must be, and tlic principal muscle Is the one running along the top 
of the neck ; a muscular dcvcloiimcnt here is usually accompanied 
by muscular proportions gcncrnily. The strength of tho neck is 

• L A . xi-s- -....1 



a horse is often nnmaimgi’nblc wiicn liis head is Iu an itiipmpi-r 
position, although he is easy* of control when it is in the right 
place. A short-nocked horse Is sure to make the rider oariy its 
head, because, from the lower part being thick, os it must be 
where it springs from the shoulder, tho liead cannot be set on nl a 
prox>or angle. It has been said that a long neck is productive of 
tho same inconvenience, but tho better opinions are hostile to this 
theoiy*, and 'experience docs not tend to convince one that a long- 
ncckcfl horse is necessarily lienvy* in tho Imnd. 

A hunter should have n good month, and should not pull,— both 
which matters deticiid n good deal upon the rider,— niiu should not 
bo given to shying. He should, however, be iintnrnlly bold, or he 
may release any fimee of an uninviting appearance. Good temper is 
an absolute necessity. A strong and resolute rider may put U]i with 
a puller, in consideration of many good points, but a iiad-tcinpered 
Iiorae is of no use in thefleld, ns hc^ is sure to lose his rider his jdaco 
inn ruu ; moreover, n liorse that will be wanted nil day cannot ntlbnl 
to lose his temper and take wlint is equal to half nn hour's work 
out of liiinsclf at every turn or check, or at every gate-post that 
mny be encountered during the day. 

Whatever number of gootl |)oints a hunter may |)ossoss, they uill 
all be iittcrlv valueless unless he be sound into the bargain, f hi*ri* 



it may not unfit him in any degree for the immediate poriormance 
of his duties. To bo legally sound, n horse must be in the same 

I ierfcct state as when folded ; and each reader must dctPimine for 
rimsclf how often this can be found in a field of say one liundrjMl 
homes. To be jinicticallv found, a horse must hove nothing the 
matter with him that is 'likely to interfere with his duties as a 
liiintcr, and he can be in this condition williout l>eing legally sound. 
For instance, suppose a man, after buying a horse wnirnxitcd sound, 
take off the shoes and find the smallest possible corn, which would 
ncT-er be felt, nor diminish the value by one penny, that ho»e is 



1 

if it prevents the saddle from being put on. A teniiJorniy congn 
; is also on unsonndness; .mi' is lanicntss caused "by being imcM 
' during shoeing ; yet for some of these no man in the worrl would 
! reject a good Tiimter. It ncc<l hanlly K- added that any ciilnrp-d 
I joints, or other tokens of work, prevent a hoive from being jegally 
I sound. Cn tlic other hand a liorsc, if not actually lame, is legally 
sound although its legs arc so fiadly formed that flic merest i}ro 
[ could preilict btmcncfs as the inevitable result of half aw hours 

I ^ As to the Tvind and cvcf, liowever, a hniitor riiopW lepillvatsd 
The loins should he absolutely sound. The ii-mal method of lestint: the nmd ly 
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farounte means of locomotion bj persons of moderate 
ira^t and stature. 

A pony mnst be less than 52 incdies (13 bands) from tbe 
ground to the top of the withers ; else he is a Galloway. 
Fonie% as a rule, will do far more work than a ftdl-siz^ 
horse; they improve wonderfully in a well organized 
stable; they are, it is said, never 'lame in the feet, and 
seldom become roarers; bnt, as a set off against these 
good points, they are ^ten very tiidgr, and sometimes 
troublesome in the stable. In proof of the powers of 
endurance possessed by ponies, it is related that a well 
known one, 12 hands hi^ called Sir Teddy, raced the 
mail from London to Exeter, beating it by 59 minntes, 
and doing the 172 miles in 23 hoars and 28 minates. 
The 

other horses all the way, and carried no weight 


exist Tbs balk of the troop-horses are bought when rising 
four years, having of coarse been passed by the veterina^* 
surgeon ; and, being nourished on the best food, these often 
develop into well-grown animals by the time they take 
their place in the ranks. Before that time comes, however, 
there is a good deal to be done in the way of training, fur 
no matter how qniet the fonr year old may be to ride, or 
how well he may have been broken from a civilian’s point 
of view, he is no more fitted for cavalry purposes, until he 
has passed through the rong^ rider’s hands, than if he had 
never been handled at triL 

The young horse’s presence at barracks shows that both 
the colonel and the regimental veterinary surgeon are satis- 


As the cavalry soldier has to use his weapons with one 
hand, he has only pnc for the reins ; and this renders it im- 
portant first that the horse should be so broken that the 
rider can effect with his leg or heel what civilians do with 
the second hand, and next that the horse should be well 


^ . fied with him. Lunging constitutes the first part of his 

extraordinary tittle animal was led between two.; education, after which he is ridden. Now comes the forma- 

I tion of the paces, instruction in passaging, i.e., walking 
The 'diief use of the cover hack is to take the rider ' sideways on a piessuie by the rider’s leg on the side 
to the meet, usually at the imnecessarily hasty pace of * opposite to that towards which the horse is required to 
10 to 12 miles an hour, at which rate tbe hack should be more, and in reining back. All these things are done 
able to go with tolerabk ease to himself and great ease to ' with tbesnafiie only; and, when something like familiarity 
his rider. He should be from 14 to 15 hands in siz^ and with these exercises has been acquired, the bit is used, 
should, in fact, be a somewhat undersized light-weight The troop-horse goes more on his haunches than a dvilian’s 
banter. Although the cover hack will generally be asked | horse, and, while he is tanght to walk at a fairly quick pace, 
to canter or gallop, he may be reqaiied to trot, and this | the canter is {jractised as slowly as possible. Then comes 
mnst be done at 9 or 10 mils per honr. To accomplish ‘ jumping practice over the bar; and finally sword, carbine, 
this he mnst have good hind action, bnt in front he shonld , or lance exercise is performed by his rider, and he is ridden 
waste no time by picking np his feet after the riiowy ’ first at drOl practice, then at oidinaiy drills, and last of 
manner of lus park brother ; in fact, appearance is not all on a field day. 
of mnch importance so long as the necessary working ‘ ~ 

qualifications exisL A good temper is desirable, and, 
althongh the cover hack need not have snch a perfect 
month as the Loudon hots^ he shonld be by no means a 
ptdler. 

The breeding of hades, tike breeding for any particular ‘ under the control of a single hand. As before remarked, 
stamp of horse, is all chance work, especially in the case tiie position of the head makes a great difference in the 
of halfbreds, A rather small thoronghbred horse and a ease with which the horse can he governed, and as 
hadeney mate may produce a thing like a pony, or a ' troopers have all to do the same things in the saddle, it 
bigger animal that is quite useless for saddle work. Even follows that they should as far as possible all ride the same 
in breeding for hunters, two or perhaps three out of five ' sort of horses; accordingly all troop-horses are trained to 
colts will grow np more fitted for the shafts than for a cany their heads as nearly as possible in one position, that 
bridle. Perhaps the generality of hacks are eitiier thorough- ' being dioseo in which angle formed by the head and 
breds whith. Imve been torned ont of trdning, or horses \ neck gives most power to the rider. 

that have grownup too small for banting purposes. { JTamess Harm . — Just as a hunter is metamorjihosed Hamm 

The Charger and Troop-Hcree . — These are bracketed into a hade by using a sharper bit and riding him on the bones. 
t<^ther because their training and duty are nearly identical ' road, so the mere fact of driving a horse in harness makes 
(the diarger of a field officer of an in^try regiment need ' him a harness horse, whether he really be hack, hunter, 
only be a decent saddle horse that will stand firo), the diief | or charger. Carriages are, now made of endless patterns 
difference between the two being that the latter bring paid and of all sizes, so that there is not a saddle horse to be 
for the conntty is ordinarily a cheaper article than ’ fonnd that conid not be accommodated with something 
the former, which the officer buys for biins Rlfr | adapted to his appearance and powers. Perhaps the only 

A charger, fit for the mounted arm of the service, is a • class of harness horses except cart horses that arc not fitted 
difficult artide to meet with, at least a perfect one is, > for saddle work are tbe regular heavy carriage horses — ^great 
because so many good qualities most be found combined. | upstanding animals 16^ or 17 hands high. These are 
A hunter is capital raw material out of which to make a ! generally bay, and are bred in Yorkshire or abroad. They 


charger ; hut appearance, which is not a sine qua non in 
a hnnter, is indispensable in a charger, which must also 
have high action, thoogh the paces most be easy in conse- 
quence of mnch riding having to be done without stirrups. 
The best size for a charger or a trooper is about 15'2 or 


are purchased at three years old by the few dealers who 
trade in them, and are brought to tonm, where they arc care- 
fully driven about by an experienced breaksman until they 
are well nsed to the sights and sounds of London, and have 
action and strength enongh to go to regular work. One 


5*3 ; moderate-sized horses can be made more handy than | well-knoti'n firm of dealers never sells these horses, bnt 


aiger one^ and experience seems to> show that they are 
note hardy end better doers than horses of greater stature. 
iVhen a horse has been found that for shape and size will 
lo for a riiarger, he must he of the right colour for the 
jegiment, if it he de rigueurto have any particular colour, 
lad he must be passed as sound % the r^mental 
leterinary surgeon. 

The troop-horse must be as mnch tike the riiatger as 
|}3sible^ but, as the trooper’s price is limited to about £i0, 
difference, and that a veiy striking one, must alu*ay3 


jobs them, the charge for a year varying from £80 to ^120 
for a pair, according to the value, the biter ot course keep- 
ing them, bnt having the right to call upon the dealers to 
send a frerii horse to replace one that may fall sick or 
become lame or fafi to give satisfaction to the hirer. 
Daring the London season • many of these jjairs may be 
seen in the carriages of the titled and the werithy.^ They 
are imposing-looking animals owing to their great size and 
to the masriveness of the harness, bnt when dosdy examined 
they exhibit many faults. Their heads are often large, 
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shoulders stiaighfi^ and hind legs defective in potren 'l^ey 
are not a very profitable stamp of horse to have nmcb to 
da with; &ey most have a certain amount of octioD, and 
this on the London stones soon knc^ks to pieces legs tlmt 
are not particnlsrly calculated to withstand wear and trar 
in the first instance ; and it very often happens that during 
breaking a horse’s legs show signs of failing, and ho has 
to be thrown up for a whila Oarriage horses are of 
couzae not always boy; butgreyj^ chestnuts, and browns 
are not of any distinct breed. 

A reolly wdl-matched pair, with good action, are worth 
a long price ; and it is most unreasonable for person^ 
after selecting (heir horses no less with an qre to their 
natural good appearance Aan for other qualities, to perrist 
in making them carry themselves in a highly unnatural 
portion, % the grossly unnatural use of tho bearing rein, 
which is hackled up cruelly short. ^ If a carriage horse 
carried his head naturally in the position into which it is 
forced by the abuse of this contrivance, he would bo 
nyected at once; ti^t xmning up is the cause of many 
horses becoming roarers. 

With regard to harness horses of a smaller size, their 
ranks maylte recruited &om tihe class that supplies hautera 
and had» ; bat strai^t and loaded shoulders and straight 
hind legs, unpardonable defects in a saddle horsey arc not 
qmte so objectionaUe bdiind the collar. Fhaoton horses 
dkould have modecatdy high action, and bo compactly 
built, and should not esceed 151, unless tho vehmiolm 
very high on the wheel Stage coaching, as a trade, no 
longer exists in England, but, daring the summer months, 
many w^-aj>pomted coadies are put on different roads to 
places withm a day’s jonmty, not only from London, but 
elseiriiera For this work the leaden aro generally about 
15*2, and the wheelers an inch hi^er; they should all 
have good sound 1^ and feet> ond free but not high 
^lon; the wheders should have plenty of strength for 
the exertion required of them in going down hfil. 

Th Oart^lIorse.^At tiie present time it is difficult to 
^ify ca^ho^ and to point to any distinct breeds. 
The true aevdaad hone is practically extinct, and the 
animal now called a Cleveland bay bears but a slight 
xesembhmee to h» ancestors. The old Cleveland ho^ 
were noted for their strengtii; they are said to have 

distance of 60 miles in 24 honm The eid Suffolk Punch 
or^inally dracended from Norman stallions and Suffolk 

hS “2?““. «*P«a8ntative of 


that 1-- » uwub™ i^iesentatiTe 01 

that br^ b«Dg the result of different c^nin: he is 

£5 Jl ^ ft«r use in a hilly country^ It 

dm^ ita name -from a district on the Clyde in Scotland 

Sf SiS“thfwt Hamilton; 

staBiiSr^ * ^ ^ ™P«rted Flemish 

nt is a huge animal, usually 

stands about if bands high and 
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materials, and heavy iron work, sudi as boilers^ jiarts of 
bridges, &C. From tlieir great mzo they require a loigo 
amount of food ; and, although occasionally useful for 
drawing heavy wciglits, they are being gradually disjilaccd 
by a lighter and more active horse. 

Stable MANAomeyr. 

In treating of this part of the subject, it is assumed tiiat 
the stable is in a healthy situation, for in an unhealthy one 
trouble or expense will be simply titruwn away. Horses 
dislifco bad smells ; the drainage of tbc stable should there- 
fore be well looked to, and tho traps should bo ns far from 
the stable as circumstances will ]Mirmit. The pit for tiio 
reception of the manure and foul litter, which should ho 
constantly removed, should also be some distance from 
tho stable. 

Stalls should not be less than 6 feci wide ; if 3 inches StaQa 
more can bo had so much tho better. Tljo imrtitions 
should be long enough to prevent horses kicking each 
other, and high enough, towards the head, to prevent them 
biting one another. Some authorities recommend that the 
partitions be so arranged tlmt horses cannot sec each other; 

It makes them restless they sa}’. The soundness of ^is 
advice is open to question: it may pcrhajis hold good with 
regard to^ racc-horacs ; but the horttc is fond of company, 
and certainly horses tlmt arc driven together, or ridden in 
conqmny, wem to like the society of their fellows in the 
stable, while, as already stated, a stable coroimnion is 
useful to lead j-oung horses over fences in their early 
attempts at leaping. 

In dealers^ stables the floor of the stalls often slopes con- 
siderably from front to back. This makes a hefrso look 
bigger tlum he really is, but it throws all4hc strain of 
supiiorting the body on to the back tendons, and should ' 
not bo pennitled in private stables. A fall of 2.1 inches 
IS more timn enough for the puqiosas of draining. * 

As ragar^ the iuternal arcangemenU, especial care sliould Ughb 
he paid to light, vcutilatien, and temperature. A suflieient ^ 
mount of light is indispensable for the health of the horse. 
Horses, him men, are greatly influenced by surroundings, 
aai^ considering the number of hours in the week spent 
indoors, a horn can no more thrivo in a dark stable than 
a man in a dark room, lilorcoror, a horse brought out 
of a dark stable is mudi more likely to shy than one 

from dark to light. Dark stables \rere once thonglit to bo 
feeding and to niakingo boise lie down, 
but tbe rfca b now exploded. Tho hone owner mny hero 

"P ® deficiency of 

stnblo wliitowosbed To tho height of 7 feet from the 

tSrfh? hS”**®"*** eolonn^ with some neutral tint, 
tliat the hmos eyes may not ho injured hy tho dare 
inseparahlB from whited walls. Dark- stable? cnMura^ 

lif bSyitSl^^^ l^roporlynnlera 

propounded* and stables many tbcorics Imvo been VeaUb 

extent than they SoS S • 

of twento th. rmfu-lv » “ nineteon coses ont 

in T stables consists of holes 

ibteLtot *>■« be found od.-». 

noise, oS u-i? ^ prevent 

outside tho 

quarts to S,bh *’'® set from the 
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onngs WIH bo blown agamst tho uiiertures, and the on. 
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trance of cold currents to anj great extent thereby hindered. 
When the stable is empty, doors and windows should be 
thrown open if the weather dlow it to be done without reduc- 
ing the temperaturetoo much. These remarks on ventilation 
apply chiefly to smaller stables built in the vicinity of a 
dwelling house ; in the case of stables built in open spaces, 
for the reception of a large stud, recourse will generally be 
had to the advice of a civil engineer on the question of 
ventilation, but even then experience has shown that the 
difficulty not be wholly overcome. The apertures in 
the wails for the escape oif foul air, which, being lighter 
than fresh, ascends, should in no case be less than 7 feet 
from the ground. If the ventilators are lower than this 
there will be a current of cold air blowing on the horse’s 
body, which would be injurious at all times, but especially 
when the horse comes in warm from work. 

Temperature is of course an important matter, but chiefly 
so during the colder portions of the year. In summer it 
is all but impossible to keep stables cool when the ther- 
mometer is standing at 80° Fahr. in the shade ; still if the 
situation is favourable to coolness, and the temperature 
can be kept below 70°, so mudi the better. During 
the hunting season, stables may be too warm by accident 
or from design : they may be overheated owing to in- 
sufficient ventilation, or because the groom connects a 
glossy coat with a stable bordering on tropical heat About 
05° Fahr. is a good mean temperature^ but this cannot of 
coarse be maintained when the outside air is some 10 or 
15 degrees higher ; the most that can be done is to keep 
the temperatnre up to that point in cold weather. A 
moderate temperature and moderate clothing are better 
than too low a temperature with excessive covering or too 
high a temperature with but little clothing. 

Having mentioned clothing incidentally, it may here be 
said that the best shape is the ordinary sheet, cut out at 
the neck^ and buckled across the chest ; the sheet should 
be long enough to reach the root of the tail, and should be 
large enough to buclde easily round the chest ; if it be 
tight the hair will be rubbed. Some people prefer a 
straight rug that does not buckle, the front being formed 
tk a separate breast cloth. Hoo^ ore only needed when 
at exercise in bad weather, or when the horse is travelling 
by railway. Particular care should be taken that the roller 
does not touch the back bone; the pads should be so placed 
that there is a clear space of 4 inches between them, so 
as to leave a dear channel over the back bone. The 
neglect of precaution will inevitably produce a sore 
ba(^ and, while first of all making the horse shy of 
being touched, may subsequently make him vicious in the 
stable. 

l Begularity is absolutely indispensable to successful stable 

*' management; without it, the horse may be subjected to a 
dozen different kinds of treatment in as many days, a 
course obviously detrimental to his health. 

The engagement of a good groom is the first step. Where 
there is a stud of ten or more horses, a stud groom will 
probably be kept, and, as he will not do much work himself, 
— ^inde^ it is better that he diould not, — ^he should know 
how things ought to be done, and see that they are done. In 
small establishments, however, there will be but one or two 
men ; but the head one should be a thorough stableman. 
The more ignorant he is of the veterinary art the better ; 
indeed, every horse owner should, in the strictest terms, 
forbid his servants to administer any drug or medicine 
whatever without permission ; and the owner himself may 
be advised never to sanction tlie giving of any physic, 
but always to seek good professional advice if any signs of 
sickness are visible. 

Stable work should commence early, as soon after 6 a.il 
os possible: The first duty is to examine eacfli animal care- 


fully, to discover whether any injury has been received 
daring the night from kicking, getting cast^ or any other 
causa Horses are then fed and watered the litter is 
turned up, that which has been in use daring the night 
not being allowed to remain in the stable during the 
day, and the stable is put in order ; exerdse succeeds, after 
which the animals are thoroughly dressed, but the drrasing 
should never be performed out of doom Feeding takes 
place again at 12 noon, 4 b.sl, and 8 ksl, when the horses 
are done up for the night. 

Of the feeding of race-horses nothing need be said here. Feeding 
as their cate is a business of itsdf, with which the private 
person has nothing to da 

Oats and hay form the diet upon which horses are kep^ 
to which beans are added for hunters* and horses in hw 
work ; while bran, linseed, and carrots are used for special 
purposes, in addition to, or sometimes in substitution for, 
tile regular food. Sacia and horses in light work will do 
well on a daily allowance of 8 to 10 fii of oats and 10 or 12& 
of hay. Seans, which contain about 30 per cent, of nutri- 
ment^ are heating, and should be given only now and then 
in small quantities. The oats are best divided into fonr 
feeds, and beans when used should be ^ven at the midday 
and last feeds. A handful or two of chaff is useful with 
each feed, as it compels a horse to masticate, but in many 
stables there is a prgudice against it, and the hay is put 
into the rach four times a day, not more than 3 9> bring 
given at one tima Oats should be bruised; but, as they 
soon turn sour, it will be best to bruise every morning only 
as much as will suffice for the day’s consumption. 

Bran is indigestible, but it is a laxative, and, so far as 
hunters are concerned, it is only given in the form of a 
mash after a day’s hunting, and on Saturday ni^ts. To 
make a bran mash, put half a pint of linseed in a pan, 
pour a quart of boiling water upon it, and let it soak for 
four hours , then take about 2^1b of bran and mix with it 
enough hot water to saturate it; stir the linseed compori- 
tion into this, and it is fit for use. Should the mash be 
put in the manger, the latter should be scoured cmt with 
hot water afterward^ or the sourness of the remains of the 
mash will make mai^ horses refuse their cxitn. 

A few cxirrots, .which must be carefully washed wd 
scraped, given every now and then, are useful as tending 
to keep the blood in good order, and checking any symp- 
toms of fever inducsed by the dry food upon which horses 
live. 

Ttraige or Indian cx>m contains so small a proportion of 
nutritious matter that it is not fit for hunters or for 
horses from which fast work is required. The Londcm 
General Omnibus Company feed their large stud almost 
entirely on tins diet^ and it is found to answer (see 
hir Church’s evidence before Lord Bc>seber 3 ^s Horse Com- 
mitted 1873). It is given in the same quantity as oats. 

Of late years corn merchants have introduced the system 
of for a ging gentlemen's horses at the fixed price of one 
wTiilling per hand per week. Thus a horse of 16*2 would 
be foraged for 16a, and one between 14 and 16 hands 
for 16s. 

A correct system of watering horses is no less important, Water- 
fhnn proper feeding with dry food. Many grooms, in their 
horror at giving too much, fall into the opposite extramd 
and stint the horses under their care to an extent that is 
positively cruel The result of such a extern is fever in 
various shapes, and a general loss of condition. There has 
of late years been a growing tendency to favour the 
of letting horses have access to watei- at ail hours of the 
day and Tii ghl^ and experience has shown that the effect is 
beneficial A separate tank in the stall or loose box is fed 
by a tap, and a constant supply should be “^“P* " ® 

horse watered on this plan be watched, ^ 

xn. — 25 
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ho never takes more a very few small moothf nls at a 
timei nothiiig like the quantify aUowed hy the most stin^ 
groom ; and, if tiie amount Gonaomed be measured, it will 
be found Ihat^ after tiie first day or two^ the horse actnalfy 
drinks less than when watered at stated intervals. Where 
the od ft&ftafa plan is not adopted, horses shonld be watered 
four times a day. No^ng can be more nnt^ than the 
undue stinting hunters of their water on hunting days ; no 
one could expect a satisfactoiy day’s work from an animal 
suffering from ezcesdve thirst Where horses can have 
water when they ]ik% it will scarcely be necessary to do 
mote than to put ^ cover on the watm* tank at about 0*30 
on hunting momings^ assnming tite meet to be at 11. It 
need har^ be said ^at the qualify of water suppUed to 
stables should be carefully attended ta Horses are eosify 
made sick by imparities and ateveiy damfyin ^eir <^ice 
of water, ^en on a journey, horses should never be 
allowed to drink at publm tcou^lis, as disease is very likd|y 
to be contracted by such a pxoweding; 

Exerciw is a great preservaUve of health, bnl^ like food 
and medictns it should be given at proper times and in 
proper quantities. Eioetcise must not be confounded with 
woric; the severe woik horses are sometimes cshti upon 
to perform takes mneh oat of them, and exercise is one of 
the means adopted to counteract any ill effects of hard 
uwt In order that the mnsdes of a horse may not 
bwTO prematurely tired, it is not suffident that they 
sl^d be videntiy taxed some three days a fortnight as 
vnth hunlra ; they most be used every day, and the exe^ 
^ by which this is effected causes all the tissues of the 
body to ie<WTO thdr support by reason of the tone riven 
to tte ^ahtioarf the blood. Hocks, harness hoiBesT and 
I^cularly Mies' horses, should be sufficient^ weU exer- 
to guard against an ezcessiTB exuberance of spirits ; 
for nothing IS more annpyiqg than to have an animal, 
eno^ m an ordinary \ray, perpetualiy jnminnu 

^ntat theapp,^ of vel^^iX hoSei Sf 
Hnntem should have^bS 

^bng exercise daily ; sometimes a dow trot of 3 or 4 
felrll mte fe when the hunting season 


turned into a field on Tuesday without liis elotldng, and left to 
suh^t entirely on grass. This sudden change of living, wliieh 
used to be so universal in the ease of horaes, is condemn^ in the 

m.IuiuiI'b fiitil la 11 ilia IliifIBll VmnfA'rfltl AMfnmav.4 



uiar more nuniere navo uecn mnae xoaren or coiiiniciea oiseasc of 
some kind from being turned out to gnus titan from almost any 
other cause. In the days when summering in the fields was the 
nsud method pursued, a hunter was never mlly fit until tiie 
season was far advanced, and the laming out to gross in Hay was 
rimpfy undoing all that had been done since tlio previous August. 
Aitiiough here and there a few individuals adopted a more common 
sense way of summering their hunters, the fall evils of the grering 
system were not iinpn^sed njion the public until **Kimrod/' in 
letters to the tifd I^rtiny jlfayasinc, odvocated the ado|ttion of « 
more cnli^iteued system, and shoued the weak ]K»iu(s in the old 
one. The advantages claimeil for the ]ilan of taming out to gro.ss 
were that the horsea system and hh feet benefited, and that it was 
dieapGr. But violent changes In tlic manner of living cannot he 


uKHr iccs are in a maen worse state tirnn when tbev went out, dried 
nft and so ^rd and brittle that, on the ajmlication of n tool to 
bring them into nform to imdre a shoe, the bom bnaks like a 
wece of nlass, and all tlio natninlly tonph and elastic imperty is 
lost, so that it nqaiies some months to remove iu bad efittte, 
...... at grass are mndi inclini-d to thnisii.” Jls 

to the expense, tlio objtetiou is too trilling to be taken as a set oiT 
agaiiistany real advantages the system ads-ocated ly '*^'imr«ll! ■’ 
and now generally odoidcd, may l» found to i)o>scsi(. ^ 

But in wimtn-iw way a lionc is snmmcrad, it is dear that there 
miM be a great change from n state of Imid work tooneornWlote 
tots change shonid not 1« the vrork of a 
moment unless nn owner be iiarticniarlr lucky, some one or 
more his huatm will generally show signs w wear and tear 
Woretbeendof ttmseasoS 1«, afrived. anf there Sid be toe 

the aummer, or left to exereisc hiuMelf liV tim 
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nve under exoep^nal rireumata^ uhould, 
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if more than a mile or two from home^ or if tilie day has been at all 
severoi should get his horse some grad at tiie nearest inn or cot- 
tage, or, Ailing ^d, a little i^id water, with or without a 
hmidfol or two of Hour stirred into it A horse’s stomach is small 
in proportion to the size of his body; he should not therefore be 
kept without sustenance of some sort longer than is necessary. 
Should the animal show signs of mat distress he should be got 
into the first stable that is reached, or if there is not one handy 
mto a shed, and the more air^ it is the better. The head and legs 
dionld he wdl mbhed; clothmg should be put ou the body, and a 
cordial of some sort administered as q^uickly as possible, — weny, 
spirits, or beer will do; and a veterinary surgeon should be sent 
for at once. 

^ When tile hunter returns to his own stably he should first have 
his pail of warm grad and linseed made according to the receipt 
given above; and after he is dressed, it will only be necessary to see 
whetiier he feeds as nsnd. If he does no^ water ^with the chill off 
may be given to him. Should he be merely fatigued, a ni^t's rest 
in an airy box will soon restore him; and here it may be observed 
that all stables sbonld include at least one loose box for the recep- 
tion of a horse returning from hunting; rest cannot be so satisfac- 
to^ taken in a stalL 

The treatment of hoisei^ 1^ is a most important part of stable 
management and one wJudi is but too often imperfectiy understood 
by men who, though nothing hut strappers, call tiiemselves moms. 
In many stebles it is the custom to wadi the feet and legs of 
horses returamg from work, but the practice is calculated to pro- 
duce cracdred beds, a state of things whicdi often results also from a 
too frequent use of wet linen band^ies. The better plan is to forbid 
the use of wato above the hocxf; and, as socm as the hauler comes 
in, some ron^ serge bandages (krat for the purpose) diould be put 
kmdv on hu legs. These may he removed after the rest of Jiis 
body has been dressed, when the legs will be found quite dry, and 
the mud crumble off like sand, while half the labour that 
would have been needed to dry the washed legs will suffice to brash 
every partide of grit from tiie hair and dan. The legs should 
then be well hand-rahbed, and tiie ordinary bandages may he put 
on for about four hoars; on their remom more ^nd-ruhlmig 
should take ^aee. A constant use of bandages is to be depreoateC 
unless it is ordered for same particular purpose by the vtteriiiary 
surgeon. 

The reader bos b^ already warned against being his own vete- 
xinoty surgeon; but there axe certain minor casualties to which 
every horse is Imble, and whicfii on average groom should know how 
to treat A very common cause of a hunter being laid up is a blow 
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on the 1% whidi may be dther on the «lrin or on the sinew. If on 
the skin, the leg should he bathed with hot vini^r and water, in 
equal proportion^ three or four times a day. A blow on &e bone 
often ca^es a bony enlargement, bat beyond constituting a blemidi 
is of no iinportance. A blow on the sinew is generally rae cause of 
a long period of lameness, and firing may be needed. If the How 
be oiuy a slight one, bathing in cold water is best thing that 
can he done. 

Cn^ng is sometimes the result of malformation of the leg^ and Cuftin 
sometimes the xesnlt of fatigue for some horses Avill now and then 
brash themsdves after a long and tiling day, who never do so in 
going to cover. A boot and cmange of tiioeuig must be resorted ta 

Coins are to he laid at the door of tiie Juioeing sm j tlir They Conm 
arise from the tiioe being too tigh^ or from its being nailed too 
near the h^. A careful groom should superintend the 
and should instruct the smith to pare the sole at the seat of the 
corn, and to take care that the new tiroes do not press upon th e 
sole. The sole most be kept well pared and dressed inth 
Should the corns he so had as to suppurate^ hot linseed meal poultices 
tiiould be appli^ and work dispensed with. 

Thrash is a diseased state of the frog, caused, in most instances, Thrnsl 
the feet being neglected in the stable. The diseased ports 
should be cut away, and the openings in the hoof stopped with tow 
dipped in tar. 

(hacked heels generally owe their existence to the legs having Cracke 
been left wet after washing. In the early stages cut tire bair heels, 
the sore port, wash Mira warm water, dry, and wply ^yoezin 
lotion. If riding or driving a horse with cra;dced he^ never allow 
the soios to be rubbed wira. grease btibre starting, as the dust or 
dirt will ding to thie^ and getting into tiie sore make it worse 
than ever. 

An over-reach is a not nncomnion oocnmnce in the hunting Over- 
fitid. An old piece of linen, folded three or four times, tiiould be reach, 
soaked in water and fristened on tiie place, and a piece of oiled silk 
should he kept on over the linen to prevent evaporation. 

Sore ba<As ore very tronblesome to get rid of, and would not Sore 
happen so often as they do were more attention paid to the back, 
fitti^ of the saddle and the way it is staffed. Most saddlers put 
too little stuffing in a saddle, and so after it is used a few times the 
inside becomes hard. When the skin is found to he rubbed, use 
the wet linen and oiled silk as for an over-readi, and afterwards 
ddoxide of zinc lotion. 

Fever in the feet is j^erally the result of too much knoddng Fever i 
about on hard roada CiFeetiy lameness appears, take off the tiioe feet, 
and {dace the foot in odd wato, puttirg on a poultice at 
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Hotses being ridden for several distinct purposes, viz., 
in the cavalry service, for hunting, racing, steeple-ceasing 
on the road, and in the school, there are separate styles of 
liotBemanship adapted to each purpose, and a rider escelling 
in one is not of necessity a proficient in the others ; in fact 
few persons, if any, are equaUy good, for instance, at military 
or vMOugt riding and at steeple-du^ng. 

The first step in horsemanriup is to mount a horse ; but 
for the performance of this apparently simple feat no fixed 
mle can be laid down for the guidance of the civilian. 
Having taken up the reins, the rider shonld stand at his 
horse’s near shonlder facing towards the tail, and in that 
position hold the stirrup with his right hand for the 
reception of his left foot. By standing at the shoulder 
the rider is ont of harm’s way in the event of the 
horse kicking while he mounts. It is perfectly easy to 
carry out these directions when the man and horse are 
both of middle height; bnt it is simply impossibte for a 
short wiftTi to monnt a horse of 16 hands high in such a 
manner, he must risk the kick and stand where he can 
reach the stirrup — ^behind it. Having gained the saddle, 
the necessity arises for seat and hands. The &ct that the 
seat of a civilian rider must vary to some extent according 
to the size and shape of the animal upon whidi he finds 
himself, does not produde certain prindples &om applying 
in the formation ^ it, and it is towards the proper under- 
standing of these principles, and the adoption of the right 
position of the legs and body, that good instruction is 
desirable at the outset 

The great desideratum in a seat on horseback is that it 


should he firm, and this for two reasona In the first plac^ 
a rider with an insecnre seat is apt to be thrown by any 
unexpected movement the horse may make, sudi as a slight 
stumble, or sluing ; and secondly, without a firm seat, the 
acquirement of good hands is well nigh hopeless, because, 
when the balance is once disturbed, the rider will have to 
depend on something else for the maintenance of his seat, 
and this other means of support will generally take the 
shape of “riding riie bridle,” a practice as much opposed 
to good horsemanship as it is iqjurious to the horse’s mouth. 

Having gained the saddle, rider should seat himself 
in the middle of it, and shonld never allow any part of his 
person to overlap the cantl^ as is hot too often seen. 
Many rules are given for adjusting the stirrups to the 
proper length before mounting, hut in practice they are 
not to he depended upon, — ^first, hecanse all men axe not 
made in quite the same proportionB; secondly, where two 
men are of eqnal height the man with the thither and 
rounder legs will require a shorter stitinp than toe one 
with lean and flat legs ; and thirdly, men cd any hnild will 
need a shorter stirmp on a wide horse than on a narrow 
one, besides which, if a horse pnlls at all, another hde or 
, two will give the rider additional power over hie aninuiL • 
The proper length of stirmp, then, cannot he satisfactorily 
ascertained till toe rider is mounted. Sitting well in toe 
middle of the saddle, the thighs being tnmed in, and toe 
heels drawn somewhat back, the stirmp Jeatoers may be 
let out or taken np until the tread of toe- stirmp is <m a 
level with the inner ankle bone, and at this length, whm 
the stands up, his fork will dear the pommel of the 
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saddle by about 3 inobes. For nuantaimng his seat tbe 
borsemau should d^od upon ISb and knee^ and 
not upon the knee aw calf only; at timea^ of course^ when 
on a lestiTe hoxec^ eveiy airailable muscle may haYO to be 
brought into play> but the juoper role is as stoted. Some 
{people say tiiey ride by balwce oidy» and othen that they 
ride Igr grip; a prqier seat shoidd be an admixture of the 
two: a man riding ^balance only is sure to be kicked off, 
wbib to grip frith all one’s might during an hom^s ride is 
to undertake as much ezerrion as drould lust for a irhole 
day. Tbe position of the foot exercises some influence on 
tbe security of the seat; at one rime it was thought proper 
to tom the toes in and depress the hee4 a posture that 
tended to diminish the grip of the thighs, but now the toe 
should be turned a lime outward and but very little 
upward. ^ A good aeat on a horse shoi^ not be strong 
mecaly; it should be as graceful as the make and shape of 
horse and rider allow j but it should not be a sriS^ studk-up 
wbidh is neyer gtacefn^ because it is not nataraL 
loins the body should be looser so as readily to 
ado^itsdf to every morion of the horse ; but it should be 
nprig^it^ for if the rider lean forward in his sad^ a lake 
step w the part of the home is very apt to send himflymsr 
ovw Its h^ The position of ilm han^ has a great deal 
to do wift the seat, but the hands and thereins wiU be 
treated of presently* 

B^pnnOT are often advieed to leem to ride mthont 

™ Without stirrupe is likeljr to produce 

soundnew of this adrice, Iotowt.K be 
h^^alt^ngh tiding nrithont atitrupa^ 
fend te a lim seat, it will not be one rf the 

5?1 therefore 

® ^ anleatmng The better plan 
S , Thus let the ^pO 

With aUrrups, and when Iw 

1“ ^ ^ be enKted fo?tS 

taton to oKJ 

tM. ^ ^ ***“ *8 position of the liffiTto 


be e^nrtmeat of tiie rdos is the next tb y to 

80 in^Sl^n^the 

tpw^ the acquirement of ^ 

single ndn snaffle to be the Asanming a 

and fourth fiagen of the left fte second, thud, 

tween the rSVhidiloSJ W ^ ^“erted 
right hand unffl tfi r fl"?? »?««««% with the 

hold of hla homSmonS SnS «!«“» 

mnch prassnro that tiw j™* e® 

right U wonKoM ‘b® left “ 

respectively; the fore end **■ right 

j^i^thottld then take holdof tha i^?******^ 
be drawn out from the left band *®*®’ ''^bieh may 

to be held about 4 or 6 in nb r T ^ to enable the hand. 


be between the curb reint^ tho two outside reins will then 
be the each, and the two inside ones the snaffle. In this 
manner of holding the reins tho anaffle is not so likdy to 
slip^ while the cnri> can be easily slackened or drawn tighter. 

As militeiy riders invariably nso the curbonlyj tbe position 
of snaffle and curb as just explained is xeversed in the 
cavalry serrica 

'When the hone is in motion, tho hands ahoald not bo 
kept in one spot, so ns to act Iths the peg on the pad of a 
harness hone to whidi the bearing rmn is fastened, as the 
month would thereby become dead, and tbe hone would 
lean unpleasantly on tiio bit; but tbe rider should giro and 
take, so that while the pressure is not stronger at one 
moment than at another (unless there bo u reason for it), 
yet, on the other hand, the hold should never be eutircly 
relaxed. 

In order to encourage the hone to wnlk, the head must wai. 
not be cuifined, but the light feeling on the honio’s month Ji^ 
must w kept up^ Should the hone break into tlmt uneom- 
fottable pa^ a jog trot, whidi, by tbe waj', a weibbtoken 
imek should not do, never snatch at bis mouth, but 
restrain him gently. To trot press the legs to the saddle TM«h» 

wito the voice. Tho rising to the trot should bo performed 
T* Ti mustnot swing backwards nndforwnrds. nor 
Aodd the bands bo jerked up and down, while the action 
ra the nder should bo in perfect time with the motion of 
may remark that the horseman is 
rrfmgtotertbanhishoisa Toslartin tho canter take up Crf.* 

hone’s head slightly to 
uorigb^ at the came time pressing tho left Ice behind 

lead with the off^fore leg, 
wMch M ^orally ]wefcrTcd under ordinary circumstance • 
®.,^'hrdkcn hack should bo taugbtto lead with either' 
«»»torod in a drolo to the left ho must 
£ ^ “ Otherwise on Ugly faU ia likely to remit 

StoadS^’ when 




w^l-tan^t honeman Jamot to^«^tK'^f 
whether he be “ *hi8 it mattera not 

once the pro^ pSwfor '^hen 

oat. and L propTwS o?bi“^ ^ P«i»ted 
in the walk, tro^ndLn^ «i bone and sitting 

bas made some *’‘*®''* ^ 

Bat if, on tbe otbw W &5f hunting man. 

and a rider belief in ? disrojnded, 

bow you ride so lonw a. doesn't matter 

A. BHBpsmtin], tew tomdart, oxe^ 

intended by nature for Immo^*** *®®® *® been 
attain to anything lifce^^^M^ oelttaught riden 

bones with “®7 ride qniet 

.‘^nder^outhrt too 

tbe proper sense o / S 
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Now, assoming the beginner to have acquired some pro- 
fidenqr in riding, and to have had a litrie piacrice over 
the leaping bar, he may be desirous of making his fimfc 
appearance with hounds, and tiie question then arises how 
is the hacking-seat to be exchanged for the hunting one^ of 
which he will probably have heard a great deal, and have 
seen some very extraordinary specimens. ^ 

For practical purposes Ihe chief difference between a 
park seat and a hunting one consists in the substitution of 
boots and breeches for trousers, and the shortening of the 
sUrrups some two or three holes. Next to lhat of a jockey, 
the seat of the hunting man is the most important of any 
connected with amusement ; he must sit firm, so as not to be 
thrown off when his horse leaps, or makes a slight miBtelri*, 
technically called "pecking,” on landing after jumping a 
fence, and so as to be able to handle his horse delicately 
under all circumstances, and to make as much of him as 
possible. ' As with road riding, so with hunting, the actual 
length of the stirrax)s will depend a good deal upon the 
form and action of Ae horse, but the nature of the animal 
and the peculiarities of the country ridden over will also 
have something to do with their adjustment A puller will 
. fiompel the rider to pull up his leathers one or perhaps two 
the'*S Jioles — a course that may filso be render^ necessary 
jecture^Y conntxy, for, in goii^ down hill, the stirrups, if 
to be of le ordinary length, will generally feel a great deal 
authorities Qie rider's body must be kept dose to ^e saddle 
the Olympic] if he were jerked up, the weight of say only a 
'this the raceicomingdown on the horse a couple of seconds 
while othei^uegotiated a large fence is snfBdent to throw 
mule ncesf' Nothing but actual practice with hounds can 
horses) w/n the kind of horsemanship required for hunting 
training ai of all kinds has to be ridden over, and obstacles 
are left injsortEf, natural and artificial, have to be encoun- 
candidates 

their honorable prog^ may, as already stated, be made 
bration ohd hands within the four walls of a good riding 
and rideiixt as the art of warfare must be learned on active 
scribed i^d not on the parade ground, so nothing but actual 

B the hunting field teach a man that kind of 
ip adapted to the ever-varying conditions and 
cations to be met with in a single day’s hunting, 
e, the ground gone over is not always the level 
1 of tile race-course ; it is up hill and down dal^ 
and furrow, over ground studded with ant-hills 
ke mole-hills, are o^n very hard), over ploughed 
n bo gg y countries. Now each of these -varieties 
lifferent method of riding over, and nearly every 
equire different handling under similar circum- 
me can go well through the dirt, while otWs 
> on the top of the ground j some will require 
their feuces, while others will want quieting, 
refore be seen that much depends on the rider 
1 hands. This qualification, though generally 
is very difficult to defina A rider with good 
r depends upon his reins for retaining his seat ; 
•nor does he pull at the horse’s month so as to make him 
/afrrid to go up to his bit; nor again does he ever use any 
’ * ^ more force than is necessary for the accomplishment of what 
he desires to perform. But besides all this, there is an 
unaccountable something about the man with good hands 
that cannot be described. Fullers appear to renounce 
pulling, refusers take to jumping, and clumsy horses appear 
nearly as handy .as a trick horse in a circus. Though 
' "hands” can to a great extent be acquired by care and 
practice, yet in the highest form it is a gift like the "hand 
for crust” which is denied to many cooks and cannot be 
learned. 

s. There are different kinds of "fences,” as all obstacles are 
generically called. Firsl^ thereistimber, such asgatei^ stiles. 
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and rails ; the first two are^ nine times out of ten, awkward 
jumps, as tile take off is either poached by cattle, or else 
is on the ascent or descent. Hedges vary according to 
the custom of the country in which they are found : they 
either grow in the soil of the field, and are protected by 
a_ ditch on one side^ or are planted on a bank with a 
ditch on one side or sometimes on both. The rider may 
here be reminded that if a bank is high and the ditch before 
it but small, there is pretty certain to be another' ditch on 
the ffir side^ for the bank is made by throwing up the earth 
taken from the ditches. Then again there are the large 
banks found in Wales^ Devon, and CornwalL Lastly come 
water jumps, which are met with in two forms : the water 
is rither witidn an inch or two of the top of the bank^ so 
as to be about on a level with the field through which it 
flows, or there may be a space of some 6 or 7 feet from the 
bank to the water. For the successful negotiation of brooks 
a bold horse is required, ridden by a bold man. No fence 
that is ever encountered stops such a large proportion of 
the fidd as water; even a dear 6 feet of it will prove a 
hindrance to som^ while anything over 10 or 12 feet will 
in general be crossed only by a very few. Some horses, 
good performers over any other description of fence, will 
not jump water under any circumstances ; while the 
chance (ff a ducking deters many from riding at it ; and, 
however bold the horse may b^ he will soon refuse water 
if his rider be perpetually in two minds when approaching 
a brook. 

The pace at which a hunter should be ridden at his 
fences depends upon the nature of the fence itself, and the 
peculiarities of each individual horse. With some very 
good jumpers — ^they can hardly be called good hunters — 
to steady them is to bid for a fall, while with some very 
clever hunters to hurry them is to bring them to 'grief. 
With ordinary horses, however, it is a good general rule 
to ride at fences of all descriptions ds slowly as the nature 
of the obstade admits. In grass countries, where "flying 
fences” are found, the rate of speed must of necesdty be 
quidcer thau when about to take a Devonshire bai& of 
some 7 feet high, but e-ven at a fl 3 dng fence the rider 
should steady his horse so as to contract the length of his 
stride in order that he may measure the distance tor taking 
off with greater accuracy. Flying fences consist of a hedge 
with or withoutfapost and rail, and with or without a ditch 
on one or both sides ; consequently a horse has to jump both 
high and wide to dear them. But in jumping a gate, or 
a fli^t of rails, as ordinarily situated, there is no ‘width to 
be covered, and to make a horse go through the exertion 
of jumping both high and wide when he need only do one 
is to waste hio power, added to which to ride fast at timber, 
unless very low with a ditch on the landing side, is hi^ly 
dangerous. 

hedges on bank^ banks, and doubles must be ridden 
at slowly ; they are usually of such a size as to make flying 
them impossible, or at least undesirable. Horses jump them 
on and off, and in taking them at a moderate pace there 
is a dtance of stopping on the top and choosing a better 
place to jump from, or, if needs be^ of returning and 
taking the fence at anotoer place. Cramped places will 
have to be jumped from a walk or even at a stand; tor 
instance^ a tree may be in a line with and close to the only 
practicable place in a fence; it then becomes necessary to 
go round the tree before a run at the place can be managed. 
So, too, with places that have to be crawled over between 
trees, or -with dykes to be crawled down. 

Tn jumping an ordinary hedge or ditch at moderate speed, 
there is of course a moment of time during which the horse 
is on hiB hind legs, and in theory the rider should then lean 
forward, but, in practice, this position is so momentary, and 
the lash out of the hind legs in the spring is so powerful. 
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tliat it isljest not to lean fonrarf at ^ because of the ; 

if not impos5ibiIit7, of getting back in time * 
for tbe zeretse morment, srben tbe zider dionld be pre- 
paring to render tbe bone some assistance nith tbe bridle 
C5 his feet touch the ground. 

Watofi as ms said before stq^ a field more tiian anj 



a srram to cne noise s oaci: or a oaa orer-zeacn is ussi}^ to < 
result, and tbe contemplation of a dnckh^ b not pleasant | 
on a cold daj. Then as to the bofis^ if be ever got into \ 
a brook vrben joung, and found anj diSeol^ in getting j 
ont agaiu^ it is ten to one agamst bis ever tald^ kindlj* to 
trater aftervards. When a line of viOows indicates tiie 
trhereaboots of a brooli^ tbe bocse shoold be nreU collect^ 
a dear place selected, so far as drcmnstances alloYr, and 
the pace increased, though in short strides, up to tire very 
brink If tbe honnds jump at the brook, even thon^ fh^ 
fail to dear it, the rider mar take it for granted that at 
that place the leap is Trithin the capaeitj of anj ordinary 
hunter in his stride ; hence H, rrhen going at three parts 
speed, a horse s feet come Just ri^t to take oi^ the mere 
momentnnz of his body ironld take biig over a place 15 
feet aide 

^<=2^ ^ Xotr jumping a fence is one things and ridii^ to bounds 
hossd!. if # ft 3 aaa may be a reiy good horseman, and yet 
be a very badman to hounds. Tha should 

^tL ™*®*‘®**« they tom right or left the rider 

EMsld tnra too. Then the choice of gronnd is important : 
ndge and farrow shonld betaken diagonally, or, if the field' 
be entered towards either end, time will nltimately ^ saved 
in wing round by thefinnergronad at the sides: Honnhed 
iMd requires the rider's special attention; an injndioons 
hnr^ over a conple of deep fields has settled many a good 

gonghrf field the fence should be taken slowly, Ld the 

saddle, because^ lacking 
^ especiafiy rfter »m 
in deep onlandina 

rf he hu b«n ndto at the fence qmc^, the si^w 

rS“l£l ^ ^ in^My caL 

therefore, the rider% 
jndgmoQt will bo shown in amMiner witAM i 


in the conrss his horse wxmld have taken had theditcb not 
been there. When the bind legs are dropped the rider 
dutches instinctively with his bands and legs, and the 
violence of his fall is thereto broken, while in nmety<*^nine 
cases out of every hundred the ditch prevents the hoTse 
from rolling over the lecumbent qtortsmau. Then again 
as to falls at filying fences taken at a somewhat quick rate, 
it is lucky for hunting men that under snch drcnmstances 
the zider is in tbe majority of instances thrown dear of 
bis horse indepem' 
own.' It is on^ i 

that the rider can ««•*««. jaswucjai *tj w -minn buq 

activity. When a horse slips into a ditdb, or drops quietly 
on to his Imees preparatory to rolling on his sids^ a practis^ 
rider has time to get dear; bat in foils over timber, or over 
fenc6 ridden at quickly, tbe freedom from ncddent must 
in sober tmtb be ascribed to luck rather than to good 
judgment ^ 

^dles and bridles f onn no unimportant featare in tbe 
equestrian art, as wdl as in tbe establishment of a sports-ST 
man. A well-made saddle and bridle make a horse look hiidlaa 
worth an extra £20, while nothing contributes more to 
tbe safety and comfort of a rider than a weQ-made ^ 
sad^e. The hunting man will be weU advised 
patronizes only snch establishments as make 
saddles thdr peculiar study. Each horse shoo' 
own saddle, and the closer it fits, provi^it action 
upon the withers or tondi the spine, the motion of 
even the best saddlers are addicted to m 

stuffing into them, the pnidbaser should, wiV®^ i 




^ipulafe for a liberal quantity. The stirrnp *® 

be modmtely heavy, and, if thev are for full tre Wund 
of the la^t Eue mad^ for the foot will be | 

caught in the event of a fall Stances; 

Tim eeleetion of a bridle will depend npon tf ^ oither, 
niTOth and the rider's hands. For hackinffost lead 
a aonmebndle is almost invariably used, the enrW® *es®dt 
the nder to make the horse appear to the best S«»e- Gdbp- 
“ <*®®We bridle with an tf lands h»fr 
bit protected by a leatheJ® «lra 

pniposes, as with it the hoisfs when 
wUec^at his fences and hdd together in deX^ ' ’ 

Some persons n^^ero^ 

bat maS^ w principle, and will submit to a tasW • 

of ^^rt ^er than cafl in the aid of 

S^^j^ri'ihigasnaffle-bridlehorsT^iS hovretso 

than fyanvE ebl ^ ® fe 

gentl^dicatimis. ®® J® ^ sensitive to ml 

S IT- 

riderBwaidiw^^£^A"^*^®J5»**«‘‘»‘ nnfinishcdi 
they are very nsefnl on although^ 

auntentional application of - ^ ^ skilfnl persoi^ an 
disastnns coiiseqnence& ' **** ^ often attended with 


CsKt«r. 
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Uite 


jomped qnietir. 

horseman must thfir»rnrp i. ** ™ ®™®sc , the 

■!»»«>» 

epening *hmdd be handy at 

nahing through a^tewav direif’ri.f’?®\*®® 
or from their jnmpfoJTLw^^H isroleased, 

pulled up toenlSff rfd«£oir^^nlH ^ 

be tanght to obey the le? as ^8®* hotseshonld 

•ISht “rf. Iff . 

, Jlost wnters oa hnnfin p [3™*: 
ng, and the y««ingsports4n^dSte “ “ 
boise as soon as pn«;M p get dear of his 

the number of SS il ZT ^ that 

few considering iSrnmter*rf **« hut 

dnnng the hanting **he place 

can hardly be “"*5' of accidents 

IntheartATVafi:.... -®“^*®Hon 5 n^to u nmSekrse.. 




The 

*he to OT 0T« jP®^ jockey, either on 'Ttein 

eaid before 1 ^ ®*^* '’^hat has been of 

tMins and thTimp^SaiJ ^' ^ '1 

sjstem of dtilmn ^ ^ existence of anv 
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rides other horses, each vrith some peculiarity perhaps, and, 
to keep his place in the string, a slug must be kept going, 
and an impetuous one restrained; they cannot both be 
ridden alike, but they must both be ridden os a jockey 
should ride them. In this \ray the lad learns tlie principle of 
nolding a puller, getting pace out of a lazy one, and leaving 
well alone with a nice free but temperate mover; ho learns 
to do everything in n horsemanlike manner, and when he 
has raised himself to the pitch of a "fashionable” jockey, 
he will frequent!}' be called upon to ride three or four 
horses a day at race meetings. A jockey must therefore, 
more than any other civilian rider, have a hand for all sorts 
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of horses, and in the case of two and three year olds a very 
good hand it must be. The same ability to adapt himself 
to circumstances must be possessed by the steeple-chase 
jockey, who should possess fine hands to enable him to 
handle his horse while going at his fences at three-quarter 
speed. In most details the nearer a hunting man approaches 
to a steeple-chase jockey the better; but in the matter of 
the seat it must be remembered that a jockey’s exertions 
lost but a few minutes, while none can t^ when the hunt- 
ing man may finish his day’s work ; the jockey can there- 
fore ride with more absolute grip during his race than the 
rider to hounds. 


HO BSE 


PART IV.-^HORSE-RAOING. 

f 


Probably the earliest instance of horse-racing recorded 
in literature occurs in II. xxiil 212-650, where the 
various incidents of tlie chariot race at the funeral games 
held in honour of Patroclus are detailed with much vivid- 
ness. How far such competitions, which bear in Homer 
a semi-religious character, may have arisen out of the not 
unnatural practice an instance of which occurs earlier in 
the same connc.rion {II. xxiii. 13, 14) can only be con- 
jectured : it is certain, however, that they very soon came 
to be of national importoncc. According to the ancient 
authorities the four-horse chariot race was introduced into 
the Olympic games os early as the 23d 01}’mpiad; to 
this the race with mounted horses was added in the S3d; 
while other variations (such as two-horse chariot races, 
mule races, loose-horse races, special races for under-aged 
horses) were admitted at a still later period. Of the 
training and management of the Olympic race-horse we 
are left in ignorance ; but it is known that the equestriah 
candidates were required to cuter their names and send 
their horses to Elis at least thirty da}*s before the cele- 
bration of the games commenced, and that the charioteers 
and riders, whether owners or proxies, went through a pre- 
scribed course of exorcise during the intervening month. 
At all the other national games of Greece (Pythian, 
Isthmian, Hemean), as well as at many of the local 
festivals (the Athenian Olympia and Panadienica), similar 
contests had a prominent place. Some indication of the 
extent to which the passion for horse-racing was indulged 
iu at Athens, for exampli^ about the time of Aristophanes 
may be obtained from the scene wiUi which The Clouds 
opens; while it is a significant fact that the Boeotians 
termed one of the months of their year, corresponding to 
the Athenian Hecatombmon, Hippodromius (" Horse-race 
month”; see Plutarch, Cam. 15). Details as to the 
chariot-races and horse-races of the Greeks, and also of 
their imitators the Romans, will be found under the 
headings Cmcus and Games. 

There is no direct historical evidence to show that the 
ancient Britons addicted themselves to any form of this 
amusement ; but there are indications that among some at 
least of the Germanic tribes, from a very early period, 
horse-racing was an accompaniment of tlioir religious 
cultus. There can bo no doubt that the Romans en- 
couraged the pursuit in Britain, if they did not introduce 
it ; traces of race-courses belonging to the period of their 
occupation have boon frequently discovered. The influ- 
ence of the Christian Church was oveiywhore at first 
strongly against the practice. The opinion of Augustine 
and other fatliers of the church with regard to attendance 
at the spectacles, whether of theatre or of circus, is well 
known; those who performed in them were rigidly ex- 
cluded from diurch fellowship, and sometimes oven tliose 
who merely frequented them. Thus the first council of 
Arles, in its fourth canon, declared that those members 


.of the church who drove chariots at the public games 
should, so long as they contmued in that employment^ be 
denied communion. (Compare the rule in the Ap. OdnsLf 
viii. 32 ; ap. Bingham, Ant. Chr. Chtirch, xvL 4, 10.) Ih 
many cases, however, the weight of ecclesiastical authority 
proved insufficient to cope with the force of old custom, 
or with the fascination of a sport the unchristian char- 
acter of which wab not very easily demonstrable; and 
ultimately in Germany and elsewhere the old local races 
ai)pear to have been admitted to a recognized place among 
the ceremonies peculiar to certain Christian festivals. 

The first distinct indication which contemporary history 
aflfords of horse-racing os a sport occurs in the Descrip- 
tion of the City of London ” of William Fitzstephen {e. 
1174). He says that in a certain "plane field without 
one of the gates (quidam planus campus re et nomine — 
SmithJUld, quasi Smoothfield) every Friday, unless it be 
one of the more solemn festivals, is a noted show of well- 
bred (nobilium) horses exposed for sale. The earls, 
barons, and knights who are resident in the dt}', as well 
os a multitude of dtizens, flock thither cither to look on 
or buy.” After describing the different varieties of horses 
brought into the market, especially the more valuable 
.chargers {dextrarios 2>recioso8), he says: “When a race is 
to be run by such horses as these, and perhaps by others 
which, in 'like manner, according to their breed are strong 
for carriage and vigorous for the course, the people raise 
a shout and order the common horses to be withdrawn to 
another part of the field. The jockeys, who are boys 
export in the management of horses, which they regulate 
by means of curb bridles, sometimes by threes and some- 
times by twos, as the matdi is made, prepare themselves 
for the contest. Tlieir chief aim is to prevent a com- 
petitor from getting before them. The horses too, after 
their manner, are eager for the race ; their limbs tremble, 
ond impatient of delay they cannot stand still ; upon the 
signal being given they stretch out their limbs, hurry on 
the course, and are borne along with unremitting speed. 
The riders, inspired with the love of praise and die hope 
of victory, clap spurs to their flj'iug horses, lashing them 
with whips, and inciting them by their shouts ” (see 
Stow’s Translation). 

In the reign of Richard I. knights rode at Whitsuntide 
on steeds and palfr 03 ’s over a three-mile course for “ forty 
pounds of ready gold,” according to the old romance of Sir 
Bevys of Hampton. The feats of the tilt-yard, however, 
seem to have surpassed horse-racing in popular estimation 
at the period of the crusades. That the sport was to some 
extent indulged in by King John is quite possible, ns 
running horses are frequently mentioned in the reg ister or 
roiral expenditure ; and we know thot Edward IIL had a 
number of running horses, but it is probable they were 

chiefly used for field sports. . , . t t 

An evidence of the growing favour in which horse- 
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racing ms held as a popnlsr amnsement is fnioished 
hgr the £set paUie races mte estahlidied at Chester 
'** 1512. Bmdle Holme of that dtf tells w that to- 
ids the latter part of Henry YHI'is le^ <m Shrore 

flea 
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is mdenee from the poems of Bishop PaB (1597) that 
lad^g OBs in Ti^e^ thongh apparendy not patronised by 
the qneen, or it would no doubt hare fonntd part of the 
pastimes at HenQworth; indeed, it seems then to have gone 
much ont of fiehion. 

The 
ferity 

xuHt cacoiu^gea u nos esianuabed l»»8e>tacing in 
Scoton^ greatly patronised it in En^nd when he came 

toftetlrono Hot only did ha ran races at Croydon and 

afidd, but he e^TDured to improve the breed of horses 
by the pn^ for a h^ figure «f ilarkham’a Arabian, 
whwh httle hots^ however, was braten in every race he 

to 1607, ^ng to Osmden's HnWo, races were ran 
i^Torl^ the pnsa b^ a httle golden beH. fhni.r«« 

fitT “m ® lw»»8« to Gather!^ 

feWL ^to W09 ”m^ was apparently anterior to 
iiTf";. „r ^ Bobert Ambiy^ sometirae sherifT 

w good Tua^ much belb he appointed to he win fni* 

the ^ts 1617 and 181? oSSett' ® 

continued to be the *>dls appear to have 

Holme the yonnger. SorSeSS-i^'^!!? ^ 

1623 or 163^; Mr ^Giater, nntU 

altered the ronrro 

n»mdtheBoode& the times 


w oHumoni 

ran m that town for a silver and gilt enp and cover, of the 
value of £T or j£6, provided by the cato of the aldenncn 
for the time being ont of tfao interest of a stock formerlv 
made by the nobility and gentry of tbo neighbourhood. * 
to 1648 (Earendon tells us that n meeting of Hoyalists 
WM held at Banstead Downs, as Epsom JDowns were t h e n 
called, "under tho pretence of a horse-race^’' so that horse- 
racing at Epsom was not unknown early in the 17th 
centniy ; Pepys, toa in his Diarv of i.:. 


at Epsom miring his teydenca ■* m>t only had races 

tomse at Newmlrket Honsuch, but also built a 

l>eeu horseraces at tins j® “®to of there haviira 

^mbndgr^bnttheywerenroSM ^ ^®ton near 

The pni« were 

the phrase “ bearing aSyt£“£««^^ 
appears to have ® , The turf in^aaj 

^tematie preparation of ^ notice^ and the 

attentbn being paid to theiT^”® ^ studied. 


^ whS rade thefr 
-1^" to tie a^iastment of weiffhts. 
atort ZO stona The snort were^^S 


aotserace. r^romwell is snd to have kept running horses 
m the yiar 1693, but in 1654 he appears to have gone 
so far wto forbid racing for six and eight montim re- 
spectively. Aftertho Bastoration to 1660, a new impetnv 
WM given to hone-racing, which had languished during 
tro mvu wo^ and the races at Eemnarket, which had 
been au^di^, were restored and attended by the kinir- 
and w an additional spur to cmnlation, nccording to 
lonatt, rejul j^tes were given at each of tho princiiial 

l^rted ftom abrmd. Charles II. rebuilt the bouse origin- 
toto*d^^ a^a^aikct by James I., which had follin 
»“«*«> was made in 1C6C, and 
Sb mn? of the tnrf was regulated to 

2L ®* ‘® «>«««. weStiTaiS 

eSe^iS finJmonarchS 

8«™ «»I »ot «ay 

establWjed, when 4 miinMi* 1 ^ Donenster races were 
corporation towarfs ufftTand V® 

was cstahlidied by the ram- mfn •? ^*®to 

caster Moor. 2S^v - to bo run on Don- 

the St Leger wasStSt^ *^1?’ ^’ai’scd before 

tace-hones of whom ®"® “rfiest 

several matches thciTin^l^oS ^S"5-no‘® "oa 

^r, according to (LL vL ** 
the courae at Lt S m atiSn*?'® r™- “stoblfehcd, 
qaentiy removed to Ing^ but it was subse- 

nowi^ In i 7 j(y ‘be races are 

pren by the Qneen, S 60 *® bare been 

aa yrar old hones carryinfK^®®’ by 

three i-mile heats, and S^'b, tho best of 

rt was increased to 10oSl« '^®7»?“*ton. In 1711 
f?®g J^pper ranfor toeBov-t^.^ Qneen Aimcb 

andhtt Mustard, a nutmto Si York, 

Pnse in 1713. AgSn in®in7i^r*?® samt 

Star wem a aweeie Jf Vo 1,1 ” bay honi 

at the same riace. in fnm. 1 ®^**®®* to I 

K.L‘! n « 


about lOstmi ®'b5ch wm a sweeMtoke nf Va - ^tojesty’s bay honi 

^ P“*"- ! by Alqipo, eon of the Dw w-as wor 

"aney Arabian. Bacipg and matd 
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making continued to be a regular sport at Newmarket, and j ground. In 1762 a second October maoting 
at York and Hambleton, and we also find a record of a in 1765 the July meeting, in 1770 the Houghton moDtin p 
race at Lincoln in August 1717 for a silver tea-board, won and in 1771 the Craven meeting In 1766 Tattersall’s 
by BrocMesby Betty, as was the Queen’s Plate at Black was established at Hyde Park Comer byHiohard Tattersall 
Hambleton in the year before. for the sale of hones ; it remained the great empoiinm 

Between 1714 and 1720 there were races at Pontefract of hones, and the rendezvons for betting on hone races, 
in Yorkshire for plates or money. The best of two out of until 1865, when, the lease of the premises at the Comer 
three heats^ was to be the winner, provided the said hone having ran on^ it was removed to its present site at 
was not distanced in the third heat — the distance post Enightsbiidga 

being I furlong from the winning post; and this appean We now come to a very important period — thot at which 

to have been a usual condition. In or about the year the great three year old races were inntif-nfad . 

1721 Flying Childers is said to hare ran a trial against . The St Leger was established in 1776 by Colonel St The St 
Almanzor and Brown Betty over the Bound course at New- Leger, who resided at Parkhill, near Doncaster. On the I>e8er. 
market (3 m. 4 f. 93 y.) in 6 m. 40 s., and another trial 24th SeptemW, during the Doncaster races, which took 
over the Beacon course (4 m. 1 1 138 y.) in 7 m. 30 s. — place annually in tiie autumn, at his a sweep- 

- which is fast even for a six year old; but it is just possible stake of 25 guineas each for three year old colts and 
that in those days tlic art (ri time-taking was anything but fillies was run over a 2-mOe conrse; there were six corn- 
perfect. In 1721 George I. gave 100 guineas in specie in petitory the property of os many subscribers,— -a very small 
lieu of the gold cup at York presented by Anne, and the beginning it must to owned. The race was won by a filly 
king’s or queen’s plates have been given in cosh over l^ Sampson, belonging to Lord Bockingham, which was 
sinca In 1725 a ladies’ plate was run for on September afterwa^s named Allabaculia. In the following year the 
14 by female ridera on Bipon Heath in Yorkshire. In same stake had twelve subscribers and ten starter^ and 
1727 Mr John Cheney established the Racing Calendar — was won by Mr Sotheron’s Bourbon. It was not, however, 
an historical ^t of all tho^ horse matches run, and of all until the succeeding year, 1778, that it was named the St 
plates and prizes run for in England and Wales of the Leger, in complement to the founder, at the suggestion of 
valne of ;S10 or upwards in 1727, disc. No systematic the marquis of Bockingham, on which occasion it was won 
records had till then been pr^rved of the running of by Mr T. Gascoigne’s Hollandaise, anoriier filly ; thus at 
the race-horses of the day, and it is only throngh the per- the begnning, as well as a century later, the fillies, &om 
formances of certain celebrated horses and mares that wo Allabaculia and Hollandaise to Apology and Jannette^ 
have any information of what actually took place, and owing to the cool season of the year at whidi it is run, 
even that is more or less of a fragmentary kind. At were found capable of taking their own part against the 
this time racing was thoroughly established os a national colts in the race. The stakes were increased in 1832 to 
and popular sport, for there were upwards of a hundred 50 sovs. each, and the weights have been raised from time 
meetings in England and Wales ; but the plates or sweep- to time to keep pace with modern requirements. The Don- 
stakes ran fur were for the most part of small value, os caster Cup, a weight for age race for three year olds and 
£10, £20, £30, £40, and sometimes £50. Li 1727, upwards, was established in 1801. The course is nearly 
according to Whyte, there were only a dozen rojml plates flat^ of an oval or kite shap^ about If miles round the 
ran for in England: — one at Newmarket in April for town-moor. It has been ran in 3 m. 14 s. by three year old 
six year old horses at 12 stone each, in heats over the horsey carrying 8 sk 10 lb, and fillies 8 st. 5 &. 

Bound course — first called the King’s Plate course; ono The Derby and Oaks were established in 1779 and 1780, The 
for five year old mares at 10 stone each, in one heat, and the Oaks in the former and the Derby in the latter year. 
another in October for six 3 rcar old horses at 12 stone, in It is true that in 1730 Epsom races became annual, but n”,,, 
heats over the same course ; one at York (which commenced the prizes were nothing more than the usual plates run for 
in 1711) for six year old horses, 12 stone each, 4-mUe heats; in heats, the money required being raised, by voluntary 
one at Black Hambleton, Yorkshire (of whidi no regular subscriptions, as well by the owners of booths on the 
account was kept until 1715), for five year old mares, downs as by the parties more immediatdy interested, 

10 stone, 4 miles; one at each of the following places, whence arose the custom of charges being made by the 
Nottingham, Lincoln, Guildford, Winchester, Salisbury, lord of the manor for permission to erect booths, dsc., 
and Lewes, for six year old horses, 12 stone eacdi, 4-milo during the race-meeting.^ On the 14th May 1779 the 
heats; and one at Ipswidi for five year old horses, 10 twelfth earl of Derby originated the Oaks stakes (named 
stone each. A royal plate was also run for at Edinburgh after his seat or hunting box “ The Oaks ” at Wood- 
in 1728 or 1729, and one at the Curragh of Kildare in . mansterne), a sweepstake for three year old fillies run on 
1741. a course If miles long The race on its inception was 

In 1739 an Act was passed to prevent raciiig by ponies won Lord Derby’s bay filly Bridget, bred by himself — 
and weak horses, 13 Geo. II. cap. 10, which also prohibited her sire being Herod and her dam Jemima. In the fol- 
prizes or plates of less value than £50. At this period the lowing year the earl established a sweepstake of 60 sovs. 
best horses seldom ran more than five or six times, and each, half forfeit^ for three year old colts. The distance 
some not so often, there being scarcely any plates of note was then one mile, but it has since been altered to a mile 
except royal ones, and very few sweepstakes or matches of and a half, and is now run on a new conrse starting on a 
value except at Newmarket until after 1750 ; moreover, as higher level than before and joining the old course on the 
the races were run in heats, best three out of four, over a top of the hill. Being a very hilly or up and down cours^ 
coarse of several miles in length, the task set the horses Epsom is excessively trying to horses not perfectly sound, 
before winning a plate was very severe, and by no means On the first occasion of the Derby bring ru^t was won 
commensurate with the value of the prize. In 1761 the by Sir 0. Banbury’s chestnut colt Diomed by Konzel, son ^ 
great subscription races commenced at York, the city of Herod, who beat eight opponents, inclnd^ the nuKe 
also giving £50 added money to each day’s racing. At of Bolton’s Boy Bolton and Iiord Q^venors Uianem 
Newmarket there were only two meetings, ono in April These two races have since been run for reguimiy 
and the other in October, but in 1753 a second spring year, the Derby, which before 1839 was run on tM i u - 
meeting was established, and in that year the Jockey Club, day, now taking place on the Wednesday, and ^ 
which was founded in 1750, purchased the present racing on the Friday in the same week at the end J* 
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^ AkS ^'"Xn A«5^H«^ ^ 

6ne3 of \rind8or Patk,.dose to 


horse [hobsb-baoko, 

botees. A* tiiM went on, howevw, it w«3 fowd &at 
when weU-fcnotra winncts entered for a lac^ otbw com- 


or aemi-8tat& Thw aie mcnfwtted m tito fi»t 

, 1785. 


regularly competed for erer ance, timugh from 18^ to 
1853 iodoaive it deo^tronof 


669d« 

vno± 


Tiro 


JSsfldl* 

o»i«. 


petiton TOthdreer, and aport ^ spoiled A remtfy was 
Swiad in !«mai»ppin& that is. in apportiomnptaofo of 
weights to the competitora, placmg the hea^t impost <m 
tha^ pnblie performers, and bghter weights in a dracend- 
iag scale upon those of lower calibr^ in propomoo to 
riSir known or assnmed demerits. The oliject of course 

was in theory to ]^ce all, hofh good and bad, onanegiiial 

footing,— in other words, so to burden them flmt on pa^ 
they^onld aU he equal and run a dead heat In piactiee 
it is often for otherwise, for the real merits of a horse an 
freonently kept secret, and he is sent to run in pnhUc half 
triced, with the iriew of deceiving the bandicapper, who 
then pots on him a lifter wei^t than he is mpMt (A 


1854, during the Crimean wm, „ - „ 

Ascot OoM Cop, and was given from the ^ fond. The 
Queen's Vase was &at pven in 1838, and lie Boysl Hunt 
Cup in 1848, while in 1865 a new long-distance laro f« 
four year oldsand upwards was established, and named the 
Alexandra Plate, after the Princess rf Wales. 

Goodlvrood races were estahlisbed bj fie duke of 
Ridunond on the downs at foe norfoem edge of Goodwood 
Park in 1802, upon foe earl of Egremont discontiniiing 
races in his psrk at Fetrracth. The cootse a situated in 
most lovefy sceneiy, about 6 miles from Chuheste^ with 
downs and woodlaxris to the north, and foe sea and foe 
Ldsof V^^ttothesonth. Thexacestakeplaceattheead 
of July, on foe dose of foe London season. The Goodwood 
Cup, foe chief prize vl foe meetiim^ was Aist giros in 
1812; hut from 1815 to 1824 inclusive there was no race 
forit, with the stn^ezccmtion of 1816. Since 1824 it has 
been competed for annually. 

During foe latter half of foe ISfo centniy hotse-taeing 
dedined very much iu En^and, and sumbm of meeting 
were discontinned, the warn which took tdaca aecessaruy 
causiog the chan^ From the beginning of foe 19fo 
csututy, and eq[ieiwUy after foe eondudon of the French 
yax in 1815, racing tapidfy revived, and many new meet- 
ings wm difoer fonn&d or renew^ after a period of 
^pension, and new races were from time to time estab- 
Hdied. Among others the Two Thonsand Guineas at 
Rewmaiket for three year old cdts and fillies, and foe 
One Ihonsand Guineas for fillies, were established in 1809 
and 1814 respectivdy, the Goodwood Stakes in 1823, foe 
fester Cup and Britton Stakes in 1824, the Liverpool 
Summer Cup in 1828, foe STotthumhetland Plate in 1833. 
foe Moiuhester Cup in 1834, foe Ascot Stakes and foe 
Oes^tfo ^ Cambridgeshire Handicaps at Newmarket 
® ISjn’ V and Chesterfield Cups at Goodwood 

m 18 W, foe Great Ebor Handicap atTork in 1843, and. 

£ Handicap at Epsom 

Lincoln Handicap in 1853. With foe 
exe^ion of the Tw Thousaud and Cue Thonsand Guineas 
tnn for in foe spring at Newmarket, which are as it were 
^lor Derby smd Oaks, or at any rate puMc tws fe 

gener^y of six years of agi^, all carrying the same weights. 
M that if a fo« year oia, as sometimes hsjmned, enter^ 


hequei^aowoa. It is unnecessary to say that ^ndicaps 
ate fous responsible for much ot foe molpractilce whiifii 
prevails on foe tnif, and for keeping in training inferior 
horses ofoeririse vnlueiess. 

No horses of less than foiee yean of age are allowed to 
run in handicaps, and at present foe lowest weight is 5 st 
7 fb^ although some years back it was as low as 4 stonit 
utrpi giit carried to victory in foeCfiiesterCnp bjRedDeer 
in 1844. It wonld he astep in foe right direetaim to nuae 
foe minimum to 7 stone^ whidi would not only^tend to foe 
improvement of foe horses running, but permit abler and 
etronger jiickeTO foan && present feafoer-wm^ta to tida 

Two year old racing was established very foottly after 
the great year o£i xace% and on a similar footing, that 

is tosay, foe competitors carried the same we%ht^ wifo foe 
exoeprion of a slight allowance for sex , — foe Jtd|y Stakes at 
theNewmaiketmidnimmer meetinghavingbeen founded as 
early as 1786. The Wbodeote Stakes at Epsom succeeded 
in 1807, foe Champame Stakes at Doncaster in 1823, foe 
Criterion Stakes at foe Honghton meeting in 1829, foe 


foe New Stakes at Ascot in 1843, the Middle Park Plate 
{or two year old Derby, as it is sometimes (ailed) at foe 
Newmarket second October meeting in 1866, foeDewhuret 
plate at the Houston meedag in 1875, and foe Bicfa- 
niond Stakes at Q^wood in 1877. 

No race is now rnn over a foorter course than 5 furiongs. 

The number of tacea in Great Britain in foe year 1879, SfaUa- 
according to foe Madag Galtniar, was 1626, of winch 
Sffy-rdns only were of 2 miles and npwaids, ten of 3 miles ‘ 
and alm^ two of 4 miles. The number of hones -RtUntn 
compering was 844 two year olds, 633 three year olds^ 

314 four year oldi^ sod 322 of five yean tlnd upwards — 
in aQ 2113; and foe value of foe stakes run for umonnted' 
to A38(\699. During foe same period there were foaled 
955 fooronj^hred colts aud 900 fillies, while 716 mates 
JTOW haixen, 98 slipped foeir foals, 152 were coveted ly 
haling hones <» not covered at ah, and 174 either died 
or wme sent abroad before foaling— -foe total number (d 
*^tor being nearly 3000, The hones at 
tne stud who sired foe above foals amounted in round 
Bumhen to 350. 


two and three year old races for the last she yean : 
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Few handicaps ever reach JS2000 in value ; but to the 
Manchester Cup of 1880 the sum of ^£2000 added money 
was advertised, being the largest amount ever given to a 
single race, of course irrespective of the stal^ of the 
individual entries 

In regard to the sums won by individual horses we may 
instance £18,681 won by Gladlateur as a three year old, 
and £18,025 by Lord Lyon, both of whom won Guineas, 
Derby, and St Leger; £17,850 by Formosa, who divided 
the Two Thousand Gnineas, and won the One Thousand, 
Oaks, and St Leger; £11,755 by Achievement^ who took 
the One Thousand and St Leger, after having won £10,387 
as a two year old; and £12,074 by Wheel of Fortnn^ 
induding the One Thousand and the Oak^ after having 
taken £7665 os a two year oldL 

Inun* The treatment or training of racers is essentially a tode 
of itself, for horses intended to ran for stakes are either 
sent, if few in number, to a public training stably such as 
those atNewniarket and other places, or else, when numerous, 
are prepared for their engagements by a private trainer, tbe 
treatment in both coses being the same. The usual charge 
per horse in a public stable is from 2 to 2h guineas a week, 
which includes feeding and grooming, 

"oKign Facing has made considemble progress in other countries 
besides Great Britain, notably in France, Germany, and 
Anstria-Hungacy, whither some of the very best bred 
English horses and mares have from time to time been 
exported to increase the numbers of thoroughbreds reared 
on the Continent, Thence have been sent to compete in 
England such horses as Jouvenco, Baroncino, Monarque, 
Dollar, and Flageolet^ winners of the Goodwood Cup in 1853, 
1855, 1857, 1864, and 1873 rc^ectively; Glodiateur, 
winner of the Two Thousand Guinea^ Derby, and St 
Leger in 1865 ; Fille de I’Air, Bein^ and Enguerrand^ 
winners of the Oaks in 1864, 1872, and 1876 ; Mortemer, 
Henry, Boiard, and Yerneuil, winners of the Ascot Cup in 
1871, 1872, 1874, and 1878; Chamant, uinner of the 
Two Thousand Guineas in 1877; Sornette and Dutch 
Skater, winners of the Doncaster Cup in 1870 and 1872; 
and Rayon d’Or, winner of the St Leger in 1879. , From 
Austria-Hungary have come Kisber, winner of the Derby 
in 1876, and the unbeaten iilly Kincsem, trinner of the 
Goudwood Cup in 1878. In France especially, enomous 
strides have been made in racing, and, when the superiority 
of its climate over that of England is considered, it is not 
surprising that French horses have adiieved a fair measure 
of success in the leading races of the Engli^ turf. 

American horses have sometimes been sent over to com* 
pete in England, but on the whole they have not been very 
successful, as they have found the English horses too 
good for them. Their chief successes have been those of 
Prioress in the Cesarewitch in 1857, of Starke in the 
Goodtrood Cup of 1861, and of Parole in the Newmarket 
Handicap and riic City and Surhurban and Metropolitan 
Stakes at Epsom in 1879. 

eeple- Steeple-chasing and hurdle-racing take place during the 

losing winter inontbs, partly in amalgamated meetings of flat and 
cross-country races, and partly in meetings purely across 

c?n& country and over fences. The chief event is the Liverpool 
Grand National, ran at Aintree towards the close of the 
hunting season. It dates from 1839, and, though formerly 
won by well-bred hunters, now commonly falls to thorough- 
breds cast off from racing stables as too slow for the flat, 
as do nearly all the steeple-chases and hurdle-races. Its 
value averages from £1500 to £1700. There are many 
meetings in tbe provinces and in the London district at 
' which steeple-chases and hurdle-races are run, but the more 
important of them are at Croydon, Sandown Park near 
Esher, Lincoln, Rugby, Warwick, Bristol, dsa The prizes 
are nearly always won by thoroughbreds. (jb. ix b.) 


Hoxse-Bacikg akd Tbotting IK TBR TTkited States. 

Horse-lacing was indulged in to a limited extent in Maxyland and Amen- 
Tixmnia os early us the middle of the 37th centniy, particularly can nu> 
in the latter colony. Most of the inhabitants of both were either in^ 
from the British Isles or were descended from parents who hod 
immigrated ihmi them, and th^ inherited a taste for the sport 
The animals used for this xmipose, however, were not highly prized 
at the time, and the pedime of not even one of them has been pre- 
served. A'" horse called Bully Kock by the Darley Arabian out 
of a maro the Byerly Turk, gnmddam la^ tbe Ustcr Turk, 
great-gninddam a royal man^ fcmled 1718, is the first recorded 
unportation of a thoroughhrcil horse into America. He was 
imported into Virginia in 1730. In 3723 the duke of Bolton bred 
a marc named Bonny Loss by his celebrated horse Bay Bolton out 
of a daughter of the Darl^ Arabian. She hecamo celebrated in 
England as a brood marc, and was the first tlioroughhred more, 
according to the records, iliat was carried to Anienca. This is 
supposed to have been in or after 1740, os the Siud^^Book shows 
she produced in England after 1739 a filly by Lord Lonsdale's 
Aralnan, and subsequently became familiar to the public as the 
cranddom of Zamora. The importations increased very xapdly 
from this p^od, and many vdlnable shipments were made before 
the war wnidi rcsidted in a separation of the colonics from the 
mother country. Tins acquisition of tlioroughbred stock increased 
tbe number aud value of racing prizes, and extended the area 
of qmtions into the Carolinas in the South, and Hew Jersey and 
New York in the North. The first race run in South Carolina 
was in Febniaiy 1734, for £20. It took place over “the Green,” 
on Charleston Neck. This shows that the earlier races in America 
were actually on the turf, as they have ahvays been in England. 

Tlio next year a Jockey Clnb was orjgnnized at Charleston (1735), 
and a course was prepared, sndi as Bioso which have since come 
into general use thronghout the States, from which the turf is re- 
moved and the ground is made os nearly level as maybe. They 
are generally oval in shape, and a inile in length, with posts a fur- 
long apart. A race of gnntcr distance tlian one mile is accom- 
plislicd by traversing the track tlie necesso^ number of times to 
complete the distance prescribed by the oonmtions of the race. 

Alto the establishment of the government of the United Stales 
(1 776), the importation of thoroughbred horses from England became 
quite common, and selections were made from the best stodcs in 
rile United Kingdom. Tliis continned and even increased as the 
country became developed, dovm to 1340. The following Derby 
winners, w'erc among those carried into the States Diomed, who 
won the first Derby in 1780 ; Saltram, winner in 1738 ; John Bull, 
winner in 1792 ; Siireod Eagle, winner in 1795 ; Sir Hany, winner 
in 1798 ; Ardidukc, winner in 1799 ; and Priam, who won in 1830. 

The most important and vnluahlo importations, however, jiroycd to 
ho Jolly Roger, Fearnought, Slcdley, Traveller, and Diomed in the 
lost century, and Glencoe, Leviailmn, Tranl^, Lexington, Mdrgrav^ 
Yorkshire Buzzard, Albion, and Leamington of the present century. 

Tire brat results have been obtained fiom Diomed and Glencoe. 

Diomed sired one horse. Sir Arcliy, who founded a family to which 
nearly all the blood horses of America trace hack. He was fooled 
in 1805, in Yiiginin, and became celebrated as a sire. The superi- 
ority of liis prqgoiiy w'os so generally conceded, that they were 
graatly sought aiter. From tins period, too^ the number and value 
of races increased ; still they wore comparatively few in number, and 
could not comparo in value with those of Great Britain. Up to 
3360 the value of racing prizes was qqite inadequate to develop 
large hreediiig establishments, or to sustain extensive training 
stables. Duimg riiat year the number of races ran was about 250, 
of the cstimatud value of $100,000 (£20,000). The institution 
liowercr, was in a hcaltliy condition, and gained ranidW in public 
fai-onr, when the civil war hetu-eenthe North and the South broke 
ont,whichragcd£orfouryenra. Breeding establishments werehroken 
upduringthattime; lire horses wore taken by the armies for cavalry 
purposes, for which service tlwy were highly prized; and racing wos 
complctmy paralysed for that period. It took some time to re^n 
its strenrth ; hut an era of prosperity set in, ahmit 1870, and it has 
since continued to grow ami extend the area of its oirctalions, until 
it has become the oiicf sport and aransement of the more populous 

cities of the States. , • i.i.n • 

In 1874 there were 958 races run of tho value of $496,772 ; in 
1875, 866 races, of tho value of $490,649; 
at $485,509 ; in 1877, 907 races, valued at $441,652; in 1®78, 1058 
races, valued at $461,395; and in 1879, 1221 races were the 

value of $545,624. In 1877 as many as 3093 horses 
1878 there were 1382, and last year 1524. O^is 
of raciiigcvonts, and tho consequent demand forhoTMB of 
liavo stftmlated the brooding int^te of the 

however, fige num^iwof P"™to .bwcding cstabl^mOTfai, s^e 
of tlicm ncnr& or ouitc ns extensive ns the public rtud& ino 
number of brood mores in tho country is obont 2100 j tho s^lions 
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all distances in the United States, down to July 1, 1880.^ 

On.2S'JS^!?»‘‘XlS;45.“«;«e Te« 

OnentoiSL?V!irta?^ihi««reiroIds,liii. Mi.; fimryein nnd vpmidi. 
Onemni^i'n anatter^Three year iflaa.Siii. Ha-; fuarTeaiaaBd igniaraa, 

Oae mniHnd > tadtw-Tteec jearoJdi,Siii. Wt.; fonryearoldiuidnpiiwda, 

Oss^^^nd’dre (bitengii— Time year (dd^Sin. <H*.; taaryeati add up- 

OneTSe'andiime’qiiarteri — Uma year dd^ S m. M a. ; tow yeaia and iq>- 

Tyo"n2i— Three year ddJ. Sou JOl a; foiiryetnandiijr«iarda,8in. S7|a 
TironDes and a Three yeair6ldi»*in. Ms ; few yean and upward^ 

Two^iStaH^ a ijnattwrr-Tlirte year olds,4 m. S a ; four yean and opfrardSi 

a halfa—Threc jear olds, 4 n. 31} a. ; fonr yean and iipfraid^ 
4 ib.S7Il ^ ^ 

Tiro nines and ffazeeaearten^onr rear eUs and npimd^ dm. 68}^ 

Three ndles <-TbTee >ear oUap 3 n. A a ; four yean and upwards, 5 n. a» a. 

Itamnca^ThKe jear dlds.7 m. 31} i.* four yean and innards, 7 m IM iL 

(Ja B. H.) 

Aneri- Trolling . — Ihe derelopment of in the trotting-horoe 

faiw Hnt. tliron^ systematio breeding and training is one of the great 
tine. indnstiies of the United States of America and the Dominion of 
Ganada, and in no other portion of the world is it porsned to any 
great extent, except in Ronia, TIds interest, which has ottainedTaat 
proportions, is entire^ the growth of a oentniy, daring hack to the 
importation to Fhiladriphia from England, inl788, of the thoroo^- 
hred horse Messenger. This was a grqr stallion, hy Mambrino, 

1st dam ^ Tori, 2d dam by 

dam by rar, 5th dam T" 
dnke of Kewcastle’s Tnrk 
Taffolet Bsrb^ 9th dam Place’s 
years old when fmjiorted to the United States. He was at thestod 
for twenty years, in the vicinity of Philadelphia and Kew York, 
seeving anamher of thoroa^hrd mares, but afar greater mnnbnr of 
eo1d*1u0oded maxes, and in the progeny of the latter ihetxot&g in- 
stinct was almost invariably developed, wh& histhoroi^bred eona^ 
who became scattered over the country, were also noted mrtensmit- 
ting the trotting instinct That Messenger was the fountain-head of 
Ammeau trotting is shown by the fact uat almost every trotter of 
merit in tlmt country', whose pedigree is xeasonahly w^ established, 
traces to him in one or more lines, and the more Messenger strains 
there are in a pedigree the greater is its esteemed value. It was 
yean after the death of Messenger, however, before these facts be- 
nmo apparent ; tne taste of the country in xacing matters was con- 
fined to rnnning contests, and systematic trotting breeding is of 
much later growth. The fint puhlie trotting xace of whi(£ there 
IS anyn^ntinthe United SUteswas in 1818, when the grey 

g elding Boston Blue was matched to trot a mile in 8 minutes, amot 
eemed impossible, bathe won, thon^ the time of his performance 
lias not been preserved. From about that date, intmt in this 
gait begM to increase ; br^en of trott^ in a small way, sprang 
np, and horses were tiuned for trotting contests. The probtem 3 
breeding trotters has ton necessarily foimd to be a mneh more 
complex one than that of bnedingthe thoronghbred, as in the latter 
Handi- thca!®.?®?^ lines of long recomixed value oonld be relied upon, 
caps. fo.lq.vw® remits were constonflv beinw o1it»fn J 
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fiDm Stockholm's American Star, by Dnww, 
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X’ i the Black Tiawks^ten,! of 

the ism flimay; the®ne Bails, descended from Doyles Bine 
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fashion constantly being obtained 

lI 4* the jpresent day, t& leading 

^ In tte ea.liamhletonun, of which the modern head wu 
given for compun, a hay hone foaledin 1848, got hy twi.ii.i, 
generally of sis fBef o? the sideof both rire and dam) out 
so that if a four Bellfonnder, with 

It took no a^^Ojaihrino Chief, Todrf 1844, ^lUm^ 
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; tile Bashaws, founded 


w ttb a maienai tiisaa“*^ atuhsw, an Arabian hors^ 

age. We then find 

duced, a sptafied difference-1? 

oH were not of the same ag^neage, makes them diEtinet ; 


of in-hreeding or ont-ciossing, of the value of aoron^b^ 

crosses, fco., have to^e considered, and are a^dantly dis- 
There are many huge and establistoents for 

breeding trotters at the jpresent day. All of ttein are extensive m 
acreage, while on sevena a hundred or more brood mares ore keyt, 
heri^a of etallions. As a rule, the stallions do service 

ontride the farms vS thdr owner, but iu soma cases they are re- 
served Btricfly for home usa Tery ^ tocm are ftequenfly iwid 
for youngsteis, eoldy on tiie strength of their hreedinm In 1878 
$13,000 was paid for two two year old fillies, and $41,200 for a lot 
of tairteen,nearlyall young. Steinway, a tiirce year old colt, was sold 
in 1879 to go to GaUfonua, for $18,000; and in 1878 $21,000 was 
paid for the four year old filly Maud S., alter she had trotted a 
Sift in public in 2 m. 17i s. Mnrii larger sums have been ^d, 
however, for matured trotters, such as $40,000 for the stuBon 
Smuggler, $38,000 for Pocahontas, $85,000 for Dexter, $88,000 for 
Ba^ and long prices for many others ; St Jnlien, the trotter vritb 
the fastest lecoxa at the close of 1879|Was held at $50,000, whfle 
Byadyl^a Hamblctonian, Messengor, l)nroc, and Volunteer were 
valued, in their prime,.at $100,000 each.^ 

Since the early days of American trotting, the advauce has been 
Tamd and the changes msiked. After the perfomance of Boston 
mentioned wove, more attention was paid to the gait, but 
for a lopg time the races were generally under saddle, and at long 
distances^ 8 miles being rather the favourite. The best of the old 
time trotters were Edwm Forrest, who trotted a mile in 2 m. 81} a. 
in 1834; Dutchman, whose 8 miles under saddle, iu7.m. 82l8.,i8TOU 
the best on record ; Ripton ; Lady Suffolk, who trotted a mile in 
2m. 26} a. in 1848, and headed the list of pmormers; Mac^ Tacony, 
&C. Since 1850, however, the teste of the people has settled upon the 
s^le of race called “mile heats, best three out of five, in honiess,” 
os the fevourite^ and nine out of ten contests are of this chozucter. 
By “ in harness ** is meant that ^e horse draws a sulky, a light 
two-wheeilfid vehicle in which the driver sits dose to the hone, vnth 
his legs on each side of his flanks. These sulkies often weigh less 
than 40 Ih. The driver is Tranired to weigh, with the blanket on 
whieh he site, 150 Bs while for saddle races the regalation weight 
is 145 Ib,^ or 10 sL 5 lb. Each heat of a mile is a separate race ; 20 
minutes is allowed between heats ; and the horse that first placea 
tiiree heats to his credit wins the race. There are various penidtios 
imposed upcm a horse that breaks into a run in a txottuig race. 
The drivtf ia required to pull him to a trot as craicUy a» 
posrible ; if the horse gains running, the judges set him back 
at the finish twice the distance he has gained, in their estimar 
,py runiiiM; and for repeated “hreaks” they can declare 
him mstanced. ^he first-class tracks ore of oval ab fipftj with long 
stotehes and easy curves, measuzing 1 mile at 8 feet oisteiice from 
the“pde, as the innerrailingofthe track is called. Thetimein 
which the leadiim horse trots eadi heat is accurately kept, placed 
on a btoWKia^ a front of tile judges* stand for tiie toformation of 
toe pubUc, and also placed in the book of the course. The fastest 
toeilmt any trotterliasisthas entered os his “record.” Thisisone- 
of the distinctive features of trotting in America.' The purses that 
f ^ing tracks ate generally dividcdinto- 

8 minutes, thathave 
Ac. Henceitisan object, as a rule, 
V* ^ asposribK tirethe may 

™ wmpete m dow cl^, and os thopnraea are divided 
into toTM or fonr mimies, and the second money is nsually half as. 

tk« purseforthe sake- 

of avmdine a record. TThiab — i- *- ii.. Jr"_ ^ 
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falo in 1872 tiio jtvIxoR nmoniitml In $ 70 , 000 . Twinn nl (liin imhil 
$ 20,000 Iiiui Ihkiii ffivAii for n ninsio rnro, ii mini nnnrly oiinnl to nil 
iivuiii(oi Dni'liy wliiiiiiiK. Ollinr ciIIiih nro nlnn in Uio linliil of kIvIiik 
Ini^ii ])iiiwfi, mill Uio nmoiiiil. olliinnl in ilin Unitnil Hlnlnn niiil 
C'niiiiiln, (liiriiiK ii fiiiialo ynnr, liiin nmnlinl nonrly $ 1 , 000 , 000 , 1 ii> 
illWiliiiil troll'ni'A, ill tlin coiinin nf ii loiifftiii'f onmir, onrii inioriiiniin 
nwoinilH, iihihI lYiiimrkffliln iiiHlniicn of lhln win tlin iiwtn 
Oiilitniiiilli Miilil, by Aloxniii 1 ni''ii Alnliillnb (n non of Ilymlylc'N 
Ilniiiblnloiiiiiii), mil of nii ^Mninliali nmm. Hlio iH'ffnn iKillliii; in 
180 ( 1 , mill Inil (lio liirriii 1878 , wltini tiv(iiity«oiio yonni oI(l,iiii(I liar 
wiiiiiliiuii iiiiionnlcil In nvnr $ 200 , 000 . 

Til 1800 tlio Ai-ftniiimillnii now known lui llio NiiUnnitI ^'milinff 
AHHociiiiioii wan (ni'iiiwi, ntiil il niiilimi'nH in iln iiinmlwniliiii oil tlio 
lirlnclinii tnnikn n( (bo roiiiiiiont, AM iiiniiitioni of lliin iiHnoointimi 
itmimcl Dio miinUloH llii|)iwn(1 by miy ollinr nioinhnr, niiil nxolnnloii 
fmiii Dm iirivllngcn of oiin in oxaliinlnii from Dm iii'ivii(<f{Pn of nil, 
Tbiii linn lind af{n‘nt, Iniiilnimy In rornriii nbiinm on tbo tniDliifttiirf, 
oiinblliiK Novom pAiinUion lo bo iiilHnloiI foi* iiirnmlioiiii of Dm 
niloH, n vory olnbomto ooiln of wliiob bnn boon iiiiblinlioi] by Dm 
Natloiinl Trolling AnmioIiiDoii, mill in nivinoil Irlniiiilnlly, 

III IniUiiiK nicoN, II wilt bo iintml, llm Diiio (ml in mipniiiio, (liirrr* 
iiiK ftmii riiiiiiiiig nicm. in wliioli (iniolH orooiiiiiiimllvoly IIKlo ron* 
nmiiiniici', Tim niiiiiinl wliirli linn Dm fnhtml iDoonI for 1 iiiilo in 
ImrnPHH in, iiiiDI iIoiiohmI, llm IciiiK or i|iioi<n of Dm ImliiiiR tiirf. 
Ijiuly Kiill'olk, wiDi Imr roronl nf 2 in. 20& n,, in 18<I0, Imlil I bin 
boiioiir iiiiDl 1808, wlmii 'J'lmoiiy troDnd in 2 in. 2l»i n, iiiidornnddin ; 
Klom 'IViiiiiito imwlod ilfnnit bint in 1800 by iiviltiiiRin S in, 84j| n, in 
linrnraH. TtilH Intlor tniim. In 1860, Irotlrd ii inilo in 2 in, 109 n„ o 
fiMil wlitoii Dm Im’hI bnmonmii IIioiirIiI ivoiitd iiovor tin roiinnlril, bill 
flhmo Hull liiim foiiy>lwo liolloni linvo braioii 2 in. 20 n, Jinxtor'n 
mcnnl won 2 in, 17l n. in ]8(l7i mid (ioldninllli Ulnbi'n In 1871 wnn 
2 III. 17 n., wbiflii fltio riMlncrd, by niicooHHlvo rlforlii, In 2 in, lOJ n., 
2 III. 10 11,, 2 III. 15 H,, 2iii. 149 H., niid llnnlly, in 1874, In 2iii. 14 n. 
In 1878 IlnriiMli'otlcd n iiiiio in 2 in. Illj n., mid in Oolobor 1870 
tbo bny K^'blinR Ri .liilii'ii, by Voiniiionr, non of liyndyk'n lliiiii* 
bloloiiMiii, limn liy lioiiry Oiiiy, tmllod n inito iu (Jnllfuriiiii in 2 in, 
129 II. TlirniiiiiiRii'nliiivomtyflf o)iiiiiAiiiimoii/(l1in bmliiifoniind 
lioriiriiirii im to tbollinll nf IntlliiiR H|ioitil. but iioim flx it ulnwor 
Diiiii 2 III. IOh., wliiio Dm inoro imii}jnlim Imliovn tiinl n iniin will yrl 
Im inniiu by 11 tint lor in 2 iniiitilivi. Tim {iiii'Iiiff Roll, in ivblrli Dm 
froiil mid bind lop on Dm iiiinm nldo nin ninvnd in tlio minm diniol ton 
niiiinllmmoiinty, In nitinilind In |io fiiilnr Dmn Dm tmtliiiR, in wiiirli 
Dm iionr foi'o W mid Dm nlf iiliid Ior iiioi'o liptimr, tiiil nii iinoIiiR 
In iml fniililonttlilo, mid iininll iminnn aroRlvoii for omit min boiwooii 
]Hicflni, n Ri'onl doni of nkili bnn Innni i>X|H)iidod, of Inin yonni, in iion< 
vi'rtiiiR'jHmorH lo trollom. Tiiln in doim iiyinmiiH of lon^wnlRiiln 
on Dm fonmni fml, wiiloii nro kiinioi of imiHH or imii ormwiHl inin 
Dm lioof or fnnioimil lo llm nimo, Iiy inniiiiH of wiitcii n ooiiijhiIpiiI 
Intinor mii iiol only pIiiiiiro n ]ir(>Iiir into ii trotlliiR liomo, lint oini 
ooriml miy onmni of will in n iinliirol troltor. Wilii invotoiiiio 
iiniirni iTi-y Iimry woiRiilii iiiiro lo iin iihpiI, iml tlimo onii Rnidiiiiity 
IN) Ii'NHfliiril OH Dm limuo limioinnn nfli'iiAloinoit to Dm tnil. Ho iiirm* 
Uvi) nro tliiwii woiRlitn foiiiid Dinl llmiw nni vory fow fiiiil Irollorn 
iiiioii wlioiii limy on* iiol iiiiod In noinn oxioni, niiim/i Dm rwiim 
oiijaiil in oiroctod liy wmrIiiR n vory imiivy furwiird ntioo, 

'i'lin iimrkol for Aiimrlmii (roiluni in liy iioinmiui uiniiiimd (0 (liomi 
inloiidiiiR to nno llmiii for (mole finriioKi'ii, tViillo Iiioi'o nro iinilmlily 
ton Dinitiiniid in liiiliiiiiR, nl Imiil nil oeinnl iiniiilii'i' nro iiniid Iiy 
Rfliitioiimn for rond ]iiirjKmiii ; mid llmro in riiiiiI rlvnlry niimiiR 
luiliionniroN willi ii InNln for driviiiR to Noimro Dm i)mt ntnliio, niiii 
nn|ii>riiilly Dm fiintmt ilmiiilo toniii. In Hii])lnin1mr 1877 Mr W. If. 
Vniidorlilildivro Iiln imiii, cnni|iAnnd nf Hiimll lionm mid J.iidy Mne, 
n full inlln over KJcolwooiI I'nrk Inmk, imiir Now York oily. In 2 in, 
28 n., wiiicii in .IJi riorondn fiiiilor Dion Dm iuwl reconi for 11 inllo Iiy 11 
iloiiltln Imin, Dm 2 in. 28 n. iiorfciriniiiioa iml I111I11R n inolinioni roiinni. 
An All iiidienlloii of Dm riipid ndvmico Dint linn imoii iiindo in Dm 

S iimml n|i(ied of llin Anmriniin Irollor, it (niilo reRoiilly ]itiiilifilied In 
m United Htiitm, RiviiiR llm nnnim of nil iiornoii itiiil bud Irollml 


1 mill) III inviim In 8 in, 85 n,, ov Iwllnr, nii in llm nlonn of 1875, 
iimlunwi at7 littpfnrnmiii, inul nil \]m\\^ nxwml 85, vorn IWIni 
wJion dm tnliui vrim imhllnlmd. 'rhiii Mlmwiitliiil. a 8 in. 85 h. mm 
mn a vnry nininiml ewnurnnmo only a lionm f{itiiomllon nliiito, wlillii 
iiowan iiiiiiiiahvho (*0111101 nlioiv Uial>mto orfi|iimil In notooiioldoml 
a jminilHliiff oinfijintltor In iiirroonloalA, 

Kmyyrmro ooolr io iinlilirrli(*(l roiitiilnlnKmiftiiiinriiiH nf nil fltii 
tmllliiKniid imoliifc ovoiilHof dm iirmilliiff year. TImnmoiil ftn* 
1875 oliowoil 880*1 ovfinlN, nnioiinl of pnrmm (iiul ntalow, $1,418,871 s 
for 1870, 8484 ViWi% $1,078,440$ An* 1877, SS 8 O 8 , $061,187 s for 
1878, 8787, $ 817 , 820 ) and for 1870 , 2248 nimm, anioniil. of nnraaH 
and Htaki'H, $750,000. 

Wo idvr, in connlnaion, a lalila of dio fiiKtanl. IrotdiiH and imaliiK 
ivaonin, al all dlKlanran, and waya of ft<iinf{i ooinnlalo nn l(» 
ilnly IHHOi— 

7Vv»r/%foiAo'»wi 

Oim .liillfti. OnhlniiO Paik, Vnl. OfU tfA, in7P, tf ni. 199 a, In n flml Inuf. 

(Inn mlln (mrnnil aoiit>-«llnriiN( IliiHfmili Onnn., Aniomt an, lH7n, 9 m. niA a 
(Inn inOn (Uilra liral)<*^nnnifi, nuKalu. N.Y„ Auai»t 0, linn, U in, IU] n. 

Oiia iiiUn (fomlh lifnlHUilN, ll(H<lifK(i»r, N,Y„ Aannni in7A, 9 iii, 17 a 
Oiiii intIn (iirili lU'dl (8iiv<4i(inl, ()„ Jniy 97, in79i 9 ni. 174 a 

OnniiilluCliliilliliiMlIHCloInkiiillliAlillil, llHl'irniiil,(.*niiti„ Ann. HI, 1579,901. lOla 
l)Ri» ni8ih^Nmiw/df'r, IlHilfnKl, Cmin., Atim»t 81, 1579 , 9 in, 49} a, ilm imvHi 
\mi> Iiy a nlnlllmi, 

llHir.inllo, oy A y(*iiillnK--'Mrnmntn, l.nxliiKlnn, Ky,, Orininii' 10, 1977, 1 in. fl0( a 
Onn inOn, 1»y a ivm yrnr ol(|-e*nA«nn, Ky,. drlnlHii' 19, IH77, 9 in. 91 a 

Olio nilitt, Ihtiio yonr (»in*-*ilowolli Ifoxlnnlon, liy., dor. 19, 1970, 9 in. 994 a 
(inn iiiUo, fonr yonr l.nnliivlllo, Ky , ilnly 10, IHTli. V 111 . 109 n, 

(Inn inlln, (Ivn ynAr olmiH, 8Hi*riiiiniHl(ii (Ail., Mnyl. d, 11170, V in, 1H a 

(Inn iiilln, nvnr liiitMiitln (rnrk^KnrnR, Tnlndo, ()., .hity 99, tM7n, 9 in, in n. 

Onn inlln, fnNti'nt Iwitronniiinilvit hvAlR- Mtirnn, llnOfnnI, Onnn„ AUffialOA, IH7H, 
9 III. lUi a, 9 mini a 

Onn inlln, lnM(*Hl tiimt fcmwvrullva linnlfi^llnrnti, llAriM, Oniiii,, AuimM 99, 

1978. 9 III, 19 A» 9 III, 191 a, 9 in. 19] a 

Onn inlln, fAhlnnl rniii' rnnnnrnllvn lionlA-^OIniilnr. tlonlin«lna N.Y., Aiinial 14, 
1H74, 9 in, IH a, 9 in, 171 a, 9 in. 17 h., 9 m, l99.ii nini (Inlilmnaii Mnlil, 
ffiiiiforil, (Amn., AiiKiini 91, 1979, 9 in. 198 a, 9 in, 171 a, 9 in. JH a. 9 in. 
108 A. lint ii|(f(rnajiln lliiinn nf niiKm hvojinnnriiiiinrnn nin nmmi, 

Two tiillnii*- rioiA 'loiiiiiln, Oniinio. (i. i., Aumi*il 19, 1999, 4 in, AOJ a 
llirro inllnN— llnnlinna l'iAHiii«rt riiric, limoldyiii N.Yh 8niit 99, 1879, 7 tii. 911a 
Kniir intlnn— 'IViihliMt, Uiiinn Onnmn, f# I., ilium 19, IHIO, 11 m. 0 a 
l^lvo iiilliiH'^'Irfuly Map9, 8iiii Knuirkro, A|irll 9, 1971, 19 in. 

'a*ii tiillnfh- (.Auilnillrr, nnn Kiiinrliiro, OnI,, Niunmlivrvn, 1879, 97 in. 99) a 
riftnnn inHrA**(tliitA, Oad PrAnrluno, Onl„ Aunimi (i, 11174, 47 in. 9(i n. 

'JVniily tnllnA*-(7fi|ir, M'diurnii, lloflinn, Mum , 1899, 99 in, 99 a 

yifly inllnH -<Arlni; Alltniiy, N.Y.. Ill 19, H li. AA in. 40) a 

Onn liiii((Ii(ul iii8ri(*-(/on((in(|vnv fRlmnl, Novnirilmr J9, 1999, 9 8, 99 ni, 99 a 

9Wt//(tt9 /A irniAinH, 

Onn inlln- Uminfnl, Ohlmnn, 111.. Orintmr 19. 1A7H, 9 in. I0| a,. In A ItiM Inml, 

Oim inlln (Mtcninl lniHO*-llo|Utrui, Olilruno, 111,, Orlolmr 19. 1879, 9 in. 17 a 
Olid intln (lliliil lidHl)— lloiinfiil, Olilriiiio, iIIm Orlolmr 19, 1878, 9 in. 17^a 
Onn iiiHii, iliiiwIiiK 9090 tti^Moiintiiln Miilil, muik Inlnnit, 1H0^ ii in. 91) a ^ 

Two inlU*i^(lriu llutlnr, f,onK fnliniil, 1809, limi liimt, 4 in, 98) a | Hnxeiir, lionif 
Inlflnil, Onlnlinr 97, 180A| Mdrntnl IntAl, 4 in. 9(1) n. 

Tin 1*0 mil nn-^-Kiinililnt JnrbMiu, iinim 1 , Infiil, 8 in, (In, 
rourmllvN-^UniArHIdw, (MliroiiilH, ixi'dintidr fli, 1980, 10 in, 81) a, 

Uvd Mnrk, rnMilnn (loniimi Kt., (iplolntr 90, IH8II, III in, 40) 8. 

Twruty nillvx-Oniiiidllnr, Haii Finnrlnro, (Ml,, Ainfl 90, 1878,99 in, 97 a 
rifiy inlldN-*8iNini!li*i Oriiilicr 19, 1999, n )i. 4o in, 4 8. 

Ttitl/Aia /MiiA/a TToiNa 

Oim inlld— Ovii. Mil niid l.nlu Mny, Him Krniirlnro, (Ml., 1877, 9 in, 90) a, In a 

Onn inlln, wUiriunitliiK iiin(d--IOIinii Allnii niuI iimla IMhIiIaii Oniirmt, r«l,, ilium 

91. 11187. 9 in. 19 a, In a flixl 

Onn Ininiiiml inllrN'^MiiMitr lUukn niul HoOln, 10 li. IT in, 99 a 

i/Nf9*r UtuM/f, 

Onn 11111(1*^00*81 KHAtnrii, Mnitlnniiil I'iiik, N.V„ Mtitnilinr 99, IN77, 9 in. I9{ a 
Twn lnll^•H-Imx(l«l*, Mn iHlmnl, 1989, A m. OJ a ' 

Tlirwi inllrN— iMilflnimn, lti*HVdn rmU, N J.* Annnut 1, 18M», 7 in, 89) 8, 

^'our iiilAifi^liiUvliiiiini, 788/^ 70 tn, 07 a 


iSirinUi 


(Inn iiillOi 
Oim inltdi 
Onn inlln 


i, In 1*8in(»««'*-lll(i«ny Tom, oiilmnni HIm tjnly \570. J uj* 111 ^ 

t, nnrt(irfwWli*^li(ify llnyvn, Itotfiilo, N*!,, AiiniiM i| I8W8| 0 m, 14) 8, 
(inn imm, lo wnniWrti-'l'nriiJionliw, ilniin 91, 1899, 9 ni. i7) a 
Two iinilnr 8Hilrti('*'*How('ry Hoy, l4iii)j IMAin], IWWi 9 m, 4) n. 

Two inlUw, in IwrimwiT-lInni, Mny I'Jj 11J80» 4 in, 98) a 

Tliwtt inllM, iiiMlnr xnililld- Oimliin Oiildr. Ininriin IMrIi, N,.l„ I84H, 7 w» 44 a 

Tliirn iiillva III Imrimu^-Uiury W Wiawii KwmcMro, (Ml., Aii«ini(lU«74, 7 m. 


97) a 


mnHlWllKHTmri\ Aw/wo, Ji. (aori»., 
nlanici tP a ffoiiuii of troon or 

nlinibn iiidiffoMoiin lo N'orlli Atnorica ntid inoiinlniiioiin 
roffionn in Moxicoi New Cimiindiif rornlfti Norlli Tndin, 
mid tlio Aralnyiiii |ioninnii1n| of Uio iinliiral order flaphi- 
flaraw mid unlxirilor HajniHlcn^ liaviiif' oxnlijuiInlOi opiiordtoi 
(1tp;il(ilC| Ti- lo 0**lol)od loavon, an Irregular eainimntilnlo or 
liihiiliir Tidobed enlyXi A lo A jiolalfii f) 14) 8 nlaiiionnf oiio 
nlylo, a fbeelleil ovary, wllli 0 ovuIoHi of >vli!e1i 8 or tnoro 
nborl, oxiilbiiiiiiiiouH iioodn, atid a ninooUi or eebiiinlo 
corlncflouii ciipaiile. Ilio Ooninion 1 ronm-eliohliiiil, jti II ip- 
* jmmtmimf linn beoti nlnled to be n unlive of Tliilie^ 


1 to liavo been biiiiigbt Ibuiieo lo ICnglmid in lAAO; it 
now, iiowevor, Iboiigbl U) bo inrtigeuouH 
nil of nortbnrn Clreeiio, wli(*ro it oeeurii wild nl SOOU 
4000 feet above ncja-level {(Umh fJ/o*ew., 1880, ]• niink 
Lltliioliia, wiio allribiilOH tbo origin of Uie |J5 Mio 
I twio lo tlio lino of tlie nnln by tlie inbiibiuiitn oJ 
iinlnnlinoplo for Iba relief of Abort-winclerliienn 
igli in liemen,^ nwinrloi Uiat nojr^^ 


ikforl, IfdW, fid.} t/, (tiirord, iMm f, S ami 

dw'lvAlloiiH wn Mi'll owl iiurfifu, tid (ler,, x. 45.1, D2tt, Am 

r MfOfitf !!• 611, 
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conrses of nmiiar coaditumi^ can nm a nufl a seeondqmoker tbnn 
aaoibeirliQtse, heunsoided osftsterat the disbuica than hb 
The artidcial tneka of the coantiyxoake time a reasona!^ aconrato 
test when irebhed in mnexum with other dnnmetocee. Each 
dab has its offidd timb, who nves the time todms to the cleik as 
soon as the nee is over. The foiloiriBg is the fastest time made at 
all distances ia the United Stolen down to July 1, 1880^~- 

rear elda^ 47f s ; older lutnes hare no record atthb 
TftFttaiiarten of a nine<-Tire jear oMi^ Im. IS a.; tbreo Tear oMa Im. 161 a.; 
foorTaroMi and snva^l in. ISa. ^ ’ 

“•"**•* ^ dda,Iin.41ffc|foBr y&M 

year dds, I Bh « as ftrarycaw and apirards, 
One a qaaitcr.-^TCe year c3da S« ^^k ; four yean and npimda 

i»tt’*^Threeyear(rtda,Sm,a7as four year dda and npmnda. 



SiiLSfla - ' 

yw oldasm. 49|a; four years and 

jearolds, Sm. sfa; four yean and up- 

5*" «“•.<»«. an-! tmajem and npnhfa^ 
aiLiL) 


waift •aa wmov MKresp aavbt 

which do not tneo to any or tne sonim menttonevh ft follows 
that the l^erhos an extensive iidd before him, and the questions 
of in-hrccding or ont-erosdng, of the value of thoroughbred cremes, 
pacing crofi^ &c., have to be considered, and are abundantly ills* 
erased, nm ore many huge and successful establishments for 
breeding Mten at the present day. All of them are extensive In 
acr^^ while several a hundred or more brood mares are keiit, 
bendcs a number of stallions. As a rule, tho stallions do servici 
outsi^ tte fanns of tlicir owner, but iu some cases thevare re* 

aravcdfltnctiy for home ure. Very largo prices arc frequeittly raid 

strength of tlicir breeding, hi 2B7C 
™ ^*^**c*> «>«' ?41,200 for a Jot 

?» taro X?***?* Sic*nwBy,nthrceyeor old colt, wosroM 

zn 1879 to ISO to CtifirAnna. Okitfita lUVk. mh.i i.. ibwa aa. _ 


of qwed in flie tn»ttin&Jtoi88 
^trot-thw^ qra^tio brewing and t^itu; is one of 

**■ **“ ^ AnS oMMi^of 


inM *1. weu escauiished^ 
thA Md the more ITessei^ strains 

tte greater is Its esteemed It^ 

caie ir,s;.srt ^ 

fined V wring inatte»Cr^: 

jnneh hter gt^b. Tlte fi»t fercediiw is of 
fa any wronnt in tbs StabB *^">ro 

edto Boston Blue was tfio gti^ 

^«d fa^TOe, bnt be » 3 minutes, oTeat 

fe^sesf jsiSrIf’ ^Srss 

comj^exone than that Jo be a mndh mote 
fifandi- th(S[?,J|^ fines of 


r., ^“‘nwny.ntnwcyearoWcolt, wassoM 

CttlironiS, for $13,000; and in 1878 $21,000 was 
pidd for tho four year old Wly Mand &, after she liad trottetl a 

bf±P“?“ “ I "• “«* Wer sums K been jSld! 
hoirerw, for matured trotters, such as $10,000 for the stanlon 

ISi^awl^]?®^®*' Pocahontas, $D6, 000 for Dexter, $30,000 for 
fi» many others ; St Jiilien, the trotter with 
®Jjw »*■ MWjroe held at StiO.OOO, whllo 

«.«M '***'“ A"«eri«an trottiim, the advance has hfto 

ottcntion was joiid to the raft Imt 

.psssailssK,'^’ 

which he sit^ 160 whilo^ saddle^M ^ 

fa M5 lb, or 10 sL ^ SriThS «^n *•“■ "S"*®**®" weight 
minutes is allowed hSwera^m^ ?£ J!* “ *»«« ! 20 

three heats to his credit srins the 

imposed upon a horse t vanon^ ivndtics 

r '■« 

♦I. • j inickh* as 
. - ™ aistance be ha. mlr-ii Wfc 

him d^nc^ xho first^shia tracks aw^«t.i 

f^tefies and easy curves, mcasariupi ««i- .? >0Bff 

S.* "* inner miline of t§o tmeb “Jj?,®®*® ftmn 

h«« The time in 
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falo in 1872 the prizes amounted to $70,000. Twice at this point 
$20,000 has been given for a single rao^ a sum nearly equal to an 
average Derby winning Other mies are also in the lialnt of ^ving 
large parses, and the amount offered in the Dnited States ana 
Canada, during a ainjrie year, has reached nearly $1,500,000. In* 
dividual trotter^ in the course of a longtnrf career, earn enonnous 
• amounts. The most remarkable instance cff this was the mare 
Goldsmith 31aid, by Alexander*8 Abdallah (a son of Bysdyk's 
Hambletonian), out of an Abdallah mare. She began trotting in 
1866, and left the turf in 1878, when twen^-one years old, and her 
winnings amounted to over $200,000. 

In 1869 the organization now known as the Ifationsl IVotting 
Assodation was formed, and it embraces in its membership all the 
principal tracks of the continent. Allmembms of this association 
respect the penalties imposed by anjr other member, and exdurion 
tom the pnvileges of one is ezclnsion from the privileges of alL 
This has had agreat tendency to reform abuses on the trottingtnrf, 
enabling severe penalties to be inflicted for infractions or the 
role^ a very dalwrate code of which has been paUished “by the 
National Trottii^ Assodation, and is revised triennially 

In trotting races, it will be noted, the time testis supreme differ- 
ing from running races, in whidirimeis of comparatively little con- 
sequence. The animal whidt has the fiufest record for I n^e in 
harness i^ until deposed, tiie king or queen of the trottii^ turf. 
Lady Suffoll^ with her record of 2 m. 26£ a., in 1843, heH this 
honour nntil 1853, when Tacon^ trotted in 2 m. 2^ & nndersaddle; 
Flora Templewreried itflrom bun in 1856 bytiottingin2m* 24^8. in 
hamessL This latter mate, in 1859, trotted a mile in 2 m. 19| a, a 
feat which the best horsemen tooug^t would never be repeated, but 
since that time forty-two trotters mre beaten 2 m. 20 & Dexter^s 
record was 2 m. 17} s. in 1867, and Goldsmitii Haid's in 1871 was 
2 m. 17 &, wbidi she reduced, by suceesAre efforts, to 2 nu 16f &, 
2ra.l6s.,2xn.l5B., 2m. 14} s., and finally, in 1874, to2in.l4s. 
In 1878 Banistrotted a mile in 2 m. 13} &, and in October 1879 
the }xLY gddum St Jnlien, by Volunteer, son of Bysdykis Ham- 
bletonian, dam by Henry Gla^ , trotted a mile in Cdifonua in 2 m. 
12} s. Thereis agrrat diTern^of opinion amongthe bestinfonned 
horsemen as to Oie limit of trotting speed, bnt none fix it dower 
than 2 m. lOs., while the more sanguine believe that a mile will yet 
be made^ a trotter in 2 minutes. The pacing gait, in wbidi the 
front and hindleg on the same side are moved in the same direction 
rimultaneonsly, is admitted to be faster than the trotting, in which 
the near fore Wand the off bind W move together, bntaspadng 
is not fadiionable, and small purses are ^ven foreontests between 
pacers, a great ded of skill has been mq^nded, of late years, in oon- 
rerting*^cexs to trottersL This is done tymeans of toe-w^hts 
on the forward fee^ which are knobs of brass or iron screwed into 
tile hoof or fastened to the shoe, by means of which a competent 
trainer can not only cha^e a pacing into a trottinghorse^ mi can 
correct any errors of gait in a natural trotter, mtii inveterate 
pacers veiv hear}* wei^ts hare to be used, but these can gradually 
be lessens as the horse becomes accustomed to the fzot So effec- 
tive axe these ivei^ts found tiiat there are reiy few fast trotters 
upon whom they are not used to some extend unless the same 
object is effected by wearing a very heavy forward dioe. 

The market for American trotters is 1y no means confinedto those 
intendingto nse them for track purposes. TThile there are probably 
ten tiionsand in training, at least an equal number are used by 
gentlemen for road purposes ; and there is great rivalry among 
millionaires with a taste for driving to secure the best stable, ana 
gpedally the fastest double team. In September 1877 3Ir W, H. 
Vandermlt drove his team, composed of SmallHopesandLa^^IiBc^ 
a full mile over Pleetwood Park tracks near New Voxk dty, in 2m. 
238., which is 3} seoondsfaster than the best reooidfor a mile by a 
double team, the 2 m. 23 s»perfotmanoe not being a technu»l record. 

As an indnsation of the rapid advance that iSs been made In the 
- g^ral qieed of tiie American trotter, a table teoeufly publitiiedin 
tile United States, ^ving the names of all horses that had trotted 


1 mile m hamesi in 2 m. 25 s., or better, np to the dose of 1679, 
indndes 817 performers and all these, except 25, were livine 
when the fable was pnhlishod. This shonsthat a 2 m. 25 s. lecord 
was a Teiy nnnsnal occurrence onlj a horse generation dnee, whne 
uowan animal who cannot show that rate of speed is not considered 
a promising eompetibw in tnrf contests. 

Every year a hook is pnblidied containing summaries of all the 
trotting and pacing events of the preceding year, record for 
1875 showed 8804 events, amonnt of parses and stakes, $1,418,971; 
for 1876, 8484 races, $1,07^449 ; ibr 1877, 2802, $951,187 ; for 
1878, 2737, $817,629 ; and for 1879, 2246 racoL amonnt of nnises 
and stakes, ^50,000. ^ 

We ^ve^ in conclndon, a table of the fastest trotting and padng 
records^ at all distances^ ages, and ways of gmng, complete np to 
Jnly 1880: — 

Tfotiing in Bamui. 

One nne-^StJallcn. Oakland Far]E,CBU Oct; 25, 1879, 8 Jn. 123 a.,fna8nt]ieat. 
One mUe (second keatj—nanis, ITartford, Coon., Anxast 23. ]»S,2 m. 131 a, 
^e nfle (tUid 1ieat>— Itarns, Bnffala^ X.T., Angost 3, 1878, 2 m. 131 a. 

OnenUe (fourth hea^-Lida, Rochester, X.Y., Aii;xiut 14. 1875, 2 n. 17 a. 

One xnne (fifth be8t)-.Snni8gfer. Ccitland. 0^ July 27, 1878, 2 n. 17i a. 
Oneznne(ifztbfaeflt>-GoIdsxDlthlIa!^Hartrord.(Amfi.,Aiig. 31, 1878. 2 m. 191a. 
One mne—Smnae^er, ITartford, Conn.,AagBst 8i,lS76;2 m. 1» a- the fastest 
heatlgrastanioD. 

RaJAmne, bj a 7iearJfiig-^iremento,£exbigeon,l^.,Octoher 10; 1877,1 in. SO] a. 
One mile, for a tiro rear did— So-So, Lezfiiis:cn,]^.. October 12, 1877,2in.3J a. 
One nfle^ three rear did— Jewett, Lezlnaton, Kj^ Oct. 15. 1879L 2 m. 231 a;. 

One mile, fonr rear old— Trinket, Lmibvine, Ky^ Jnly 10, 1879, 2 m. 191 a. 

One mile, five rear oU^^nta Clans, SacniinentObGu.,»pt 11, 1879, 2 m. 18 a. 
One xnfle^ orer halfonUe fradb— Rams. Toledo, O^ Jnlr 30, 1878, 2 m. 18 a. 

One mOe, fastest two conseeutlTe heats— Rams, Hartford, Conn., Augusts^ 1878, 
2 m. a., 2 in. 13} & 

One mlle^ asteat three eonseentlre heats— Rams, IXaitford, Cdnn., Angnat 23, 
1878, 3 sn. 15 a., 2 m. ]3| a^ 2 n. 18} a; 

One mUUf fastest four consecntlve heats— Gloster, Rocherien NX, AngnM 14, 
. 1874^ 2 m. 18 a, 2 xn, 17} a, 2 m. 17 a., 2 m. 19 a,; and Goldsmith Ihld, 

HattforL Conn., Augnst 31, 1878, 2 m. 18} a, 2 xn. 17} a, 2 m. 18 a, 2 m. 
19} a. Ihe aKregate ffmea of these two jerforroances are cqiiaL 
Twonules— flora Temple^ Ecltoae Coarse; L. I., August 18, 18S9,4m. 501 *. 
Three mfles— Hnntxeaa Rron^Bfirtc, Brook1rii,N.ir.. Sept 23, IsA, 7 in. 21}v. 
Four miles— Trustee; Union Cdnrse; I# T.. Jime 13,1849, 11 m. 6 a 
five miles— lady Made, San Itandsoo; Gal.. April 2, 1874, 13 m. 

Ten miles— CoDtroHer, San Fnndm, CsL, NoTemher23b 1878, 27 m. 28} a. 

fifteen miles— Ghda, Sim Fxanefseo; Anipist 8, 2874, 47 m. 20 a 

TWenfr miles— Capt M'Gowan. Boston, Mass , 1885, 59 m. 25 a 

fifty mnes-Arf eL Albany, K.T., 1848, 3 h. 55 m. 40} a 

One himdiied miles— Conqueror, Imig Island, Xorember 12, 1853, 9 h. 55 m. 53 a 

Trutliny to Wayyen* 

One mile— ITopefflil, CbfcagOcin., October IX 1878,2 m. 18) a. In a first heat 
One mile (second heat)— Ifopefnl, Clilcago, IlL, October 13, 1878, 2 m. 17 s. 

One mile (tbhd heaQ— Hopaul, Cblcaao, III., October 12, 187A 3in. 17 a. 

One mUe; drawing 2000 lb— Monntafn Mud, Long Island, 1885; 8 m. 24} a 
Two miles— Gen. Boiler, Long Idand, 1883, fixat heat, 4 m. 5(% a; Dexter, Long 
Island, Octdber 27, 1885, second heat; 4 m. 58} a 
Three miles— Kemble, Jackson, June 1, 1853, 8 in. 3 a 
Four miles— Longfellow; GsHfonila, December 81, 1889, 10 m. 3l}a 
fire miles— little IfackrFasliIon Cdnne; L.L, October 29, 1883, 13 m. 43} s. 
Twenty miles— Gontr^cr, San f^dsco. Gal., April 20, 1878,59 m. 578. 
fifty mOes^pangle, Oi^ber 15; 185^3h.49 m. 4 a. 

TVolffiir, BouMe Tbontf. 

One mile— Gen. Gobb and Lola M^y# San Frandseq, CaL, 1877, 2 m, 28} a-, in a 
third htat ... • . • 

One mUe, with mmilng mate— Ethan Allen aM mata Fashion Cdnrse, LT., June 
21,1887, 2 m. 15 a, in afirrt heat. ^ ^ 

One hundred miles— Master Bailee and Robin, 10 II 17 m. 22a 

Tfoitiay wider Baddfe, 

One mile— Great Eastern, fleetii cod Fark, N.T., S^tember 32, 18^, 2 dl 15f a 

Two miles— Dexter, Long Island, 1865, 5 in. 0} a . 

Tlnee miles— Dutchman, Beacon Failc,li<J.f Augnst 1, 1839, 7 m. 33} a. 

Fcnr miles— Dntdinun, 183^ 10 m. 31 a. 


Onemne,lnh8me8s-SleeiirTom, 

One mUe; under saddle— Billy Bcqrce, Buffalo. N.T., Augi^ 1, 1888, 2 m. 14} a 
One mile, to waggon— Pocahontas. June 21, 1^ 2 nu IW a 
riro nines; under saddle— Bowery Bcqr, Imig Island, 183^5 m. 4}a 
rwomlles,fn harness— IIero.Mayl7,1^4xn.56}a 
Dnee mfiea nnder saddle-OncIda Chief, Beacon Kwh, b.J., 1W3, 7 nL a 
imee miles, in harness— Barry Wldte, San Frandsco, Cali, August X 1OT4, 7 m. 
57}a (n.T.u.) 


HORSE-CHESTNUT, ^sculns, L. (6enn., Sasha- 
stafUej Fr., marronnier (P Jnde), a genus of frees or 
shrubs indigenous to Nortii America and mountainous 
regions in Slerico, New Granada, Persia, North India, 
and the ^Malayan peninsida, of the natursl order Sapiii- 
dacece and suborder Sapindsce, having exstipnlate, opposite,^ 
d^tate, 5- to 9-lob8d leaves, an irregular campan&te or 
tubular d-lobed calyx, 4 to 5 petals, 5 to 8 stamens, one 
styl^ a 3-celIed ovary, with 6 ovules, of which 3 or more 
abort, exalbuminous seeds, and a smooth or echinate 
coriaceous capsule. The Common Horse'diestniit^ JS» Hip- 
• pocasfanumj has been stated to be a native of Thibet^ 


and to have been bron^t tbenco to England in 1550 j it 
is now, however, thought to be indigenous in the moun- 
tains of norfhem Greece^ where it occurs wild at 3000 
to 4000 feet above sea-level {Gard. Chr<m.ylBB0^ i 488 l 
S faltbiolns, who attributes the origin of the name of 
the tree to the use of the nuts by the inhabitants of 
Constantinople for the relief of short-wind^ness and 
(xmgh in horses,^ remarks that n o ancient writer appears 



Oard. Cflnm., 1878, fL58. 
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Thm. . HriDf >l«im to 

Se^ The tree grom lapM^J J ?“"‘SX.S 
in a sand^somewhat moist loam, and 
50 to 60 or more feet, assuming a 
boueliB are strong and spreadingi The bad^ 
for iieir sise, are protected ly a coat of 
stance, which is impendons to water ; m Bpnng 
and the bad-scales are then cast oft Bie are com- 
posed of 7 obovate-cnneate radiating leaflets (see voL iv. 
a 113, fee 116) : when young th^ are downy ^ dro(^- 
the early date of its leafing year ^ year, a 
hmU-chestnut in the Tmleties sa known as the ** Marroni^ 
dn 20 Mata," The flowers of the hoiwohestnu^ which 
are white dashed with red and ydlow, appear in May, 
aad sometimes, but quite exceptionally, agwn in autumn 
(Gard. Chmu, 1868, p. 1116) ; th^ are veqr nwaerous 
on each rachis, and form a thyrse. Ctempatativdy few of 
them afford mature fruit. The fruit is ri]^ iu or shortly 
before the first week in October, when it to the 
ground, and the tIuee-Talved thorny capsule divides, dis* 
closing Ae brown and at first beautifully glossy seeds or 
nots, having a resemblance to sweet chestnut^ and com- 
monly three or else two in number. For propagation of 
the tree, the nuts may be sown either when fr^ or, if 
preserved in sand or earth, in spiiiig; Drying by ex- 
posnre to the air for a month has been found to prevent 
their germination. The cotyledons do not rise to the 
snrbce of the soil Books are wont to remove the nuts 
from the tree just before thqr f&Uf aod to dispmse them in 
various directions (S. Ellison, BerwidaMre N^atwraHa^ 
quoted in J. qf Apr, 1880, pp. 877, 878), 

The buk of the hoise-chcstaut contains a menish oil, resin, a 
yellow body, a tannin, G^I4|0]» existiiig Skswise in the sew 
and varions parts of the tree, and decomposable intopUbnphcehi 
and aseiglyntdic osu^ CVB^Q*, dso aantZeifn and the 

^falline fluorescent componnu aseidfn, of the foimnla CUH^On 
ffiochledcr and 8chwan), with wbidi occnts a similar smtenoe 
/Wusfit, thepovifa of Stokes (0. J, Ckan, Soe,f xi, 17, 1869 ; xiL 
ISO, 1800)^ who snc^ts that its presence may perhaps account fivr 
the disermneies in the analyses of lesonlin gjven 1^ different 
anihois. rkom the seeds have been obtained starch (about 14 per 
cent), gum, mneflage, a non-diyiim oil, phosphoric add, salts of 
caleinnL by bdiiag iraieh with diiate hydiwmloric or 

sdphnne add asmcnc add is obtained, piereUrin, present dso in 
^folly deroloped leaver osei^Oi, and eeacutdin, 

which IS proeniable also, bnt in smaliquontite only, fiom 
the bs^ Bodiiederhas described as consfitnent principles of the 
cMedw aj^rodmdnt a bitter argymein, 

f /vL*^ "* IP*]?*® P®*# »tardi fim fhe se^ 

Fhndto xctu. 8M, 1848 ; xJcviiL 188, 1849) 

teoommmds Imcading them, when p^ed and bndsed, in on oque- 

SSfiw / 5“ ^ ^ * <^dr irdglil; of K)finmo^nat& E, 
Mnfc * Oian. i, fhtm., boed., 1850, p. 879) after drr- 
^ u ^Dgand an^n respectively, M'9 and 8-88 per 

7 in the leaves of the hone-ehestnnt The ash of thA mm’fwi 

®f tee iM kenufl 61‘74, and that S 
the green shell 76*91 pec cent of po^ ^ ^yolS). 

m wood of Ae horse^estamt is soft, aad serves only 
«IL w^te^pipe8, for tuner's wort: sod com- 

a BTOtce of ehatcoal for gunpowder, and 
‘S 60 and dry 86 lb per 
cAic foot approx^tdy. The bark has been mpM^ 
^^j^ow and for timing, and waeformetly fep^ar 
tonic. The powder of tfo feed 
Sffil m® ‘‘“® Piwcn^ as a stemutetoty in fhe 
SmS It ia efated to fJm with 

^m-jrater a siee or nmnt hi^ offensive to verSm 
«nd with two ports of wheaten floor the material for a 


etrong bookbinder's paete. S 

found to expel worms from sod, and sow to 

Aev are left in it (Tie Garden, xuu 198, 1878> The 

S Sietmore ha^ been applied to the 

an ofl for burning, cosmetio piopanfaons, and 

sap.), and inSwitoerland, 

^and, to the bleaching of flax; hemp* silk, 
Inltenevahorse^shestnllts are largely ^sumed by 
ing Btock, a sinde sheep receiving 2 lb crushed morning 
a^ evening. Given to cows in moderate qrmbty, they 
Sve been lonnd to enhance both the yidd and fiavonr of 
millf. Deer readily eat them, and, after a i^umnaw 
steeping in lime-water, pigs alsa For ponltry thqr shodd 
he boiled, and mixed with other nounshinent. Ke 
fallen leaves ate relished ly dieep and deer, and afford a 

. «... * A . -1 lee^neJIa 


One variety of the ] . . c j au 

and another doable flowers. Darwin has owerved that 
Pavia, L., the Eed Buckle of Norto Amen®, exhibits 
a sT MTid tendenqr, under nnfavonrablo conditions, to he 
donUe-hlossomed (Amm. and PL, ii. 168). The seeds of 
this species are used to stupefy fidi. The Scarlet-flower^ 
Honediestnnt, JS, rvHeunda, is a handsome tree, less in 
litiiglitj and having a rounder hrad than the common form. 
4^tliar speci®, possessing flowers with the lower petals 
white with a red tinge, and the njiper y tUow and red with a 
white brader, and fnut unarmed, is indiea. Among the 
North imanmm qieci® are the Foetid or Ohio Buckeye, 
jiS ffktira, Willd., and AB. flava. Ait, the Sw®t Buckeye. 
jE. eal^omiea, Nutt, when full-grown and in flower, is a 
hayntifal free, bnt its l®v® often fall before midsnmmer. 

See London, Artorelum, i 147, 462; 6!anf. CKmt., 1843, pih 
7, 787 ; 1878, i. 788, 828, ond ii. 63 ; TaAneiofffsl, 1885, p. 3 ; 
Am Gny, J/itn, p. 117, 6th cd., 1872; Brewer and ivation, 

Oeol. Sun. Caff., “Bob’'L 106; .dnaonicuLTUitE* inl. ii. p. 319; 
and, for tho chembt^, Boehlcderand Scitwsn, Ann. d. Chan. «. 
norm., IsxxviL, 186^ p. 186, and Ixxxviii. 366 ; CL Zwenger, Jb., 
xc.,1864, n. 68; and Boeoleder, JFien. Ahad.Sitsun^er.,:a.,lWfi, 
dr., 186< xlvk, 1868, liv.-lrii., 1866-6a (P. B. B.) 

EOB8E-MACBLESEL is the name applied to a genus 
of fitii® (Caranx) fonnd in ahnndance in nlmrat nil tem- 
perate and specially in bnincBl seas. The d®ignation 
" ®valli,” ^ven to them by the ®rly Portuguese navi- 
gators, and often met with in the acconnts of the adven- 
tures of the hnccaneers, is still in freqnent nse among 
the ssilois of all nations. Some ninefy different kinds ore 
known, — the minority hmng wholesome food, and some of 
fhe sp^® attaining alengu of 3 f®t and more. The fish 
to which the name horse-mackerel is applied in Great 
Britain is Oaranx traehwrut, distinguished 1^ having tiie 
lateral line in its whole length armed with large bnt narrow 
bony plates. Horse-mack^ ate fonnd singly on the 
all the year round, bnt mmetim® they ®ngregate in <ih"«k 
of many thonsands. Although well-finvouKd, thqr are 
much more freqnratiy used f® bait than for food. This 
sped® h® a most extraordimry range* being found nlmiwt 
everywhere within the tempemte and tropical xon® ^ the 
nortiiem and sonfhwn hemispheres. 

HOBSEMANSHIP. See Hobse* p. 195, 

HOBSENS, a seaport town of Demnarlq in tho piovin® 
of Aarhu® and amt of Skanderbotg, is dtaated at the 
head of the Eotsens-fiord on tire e®t coast of Jutland, and 
on the railway from Fiideticia to Langaa, 25 miles so uth. 
w®t of Aarhnns. It is a weU-bnilt town, and rontains a 
utin Bchrol and two mnrket-plac®. In the neighhont^ 
hood there is a large prison. The town po®e8S® a lam 
foundry, madhine shops, shiphnilding yards* lime-works* 
and tnaanfMtuT® of doth aad of woodwar® : it hu also 
a good harbour. It is the birthplace of the navigator 
«ttts Betmg or Behring, the discoverer of B^ng Stoits. 
The poptflation in 1870 ttas 10,601.' 




/ 
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HOKSE-FOWEB' is the name given to the unit in 
teims of which engineets measnre the power of steam- 
engines, water-wheels, and other prime movers. It is 
defined to be the rate at which an engine works when it 
does 33,000 foot-ponnds of work per minute^ a foot-ponnd 
bei^g the amount of work necessary to raise a pound weight 
a foot hi^ We must go back to the early history of the 
steam-engine to discover the reason why this number was 
adopted. The first steam-engines were employed to drive 
milk, pumps, and other machinery which had previously 
been driven by horses ; and it seemed natural to express 
their wor^ng-power in terms of the number of horses 
whose work they were got to accomplidi. Thig led to 
experiments being made in order to get an estimate of the 
average working-power of a hoisa Several such estimates 
have been given, all differing considerably from each other; 
bnt the one adopted whereby to express horse-power is that 
obtained by Boulton and Watt ^m observations on the 
strong dray horses emplc^d at the London breweries work- 
ing ei^t hours a day. They found that a horse was able 
to go at the rate of 2^ miles per hour and at the same time 
raise a weight of 160 9) by means of a rope led over a 
pulley. Thu is easily seen to be equivalent to 33,000 lb 
raised one foot per minut^ and hence the number given 
above. In connexion with this sulgect it is necessary to dis- 
tinguish clearly between “horse-powerindicated"and '‘horse- 
power nominal ” as apffiied to steam-engines. The horse-, 
power indicated is got from an examination of the indicator 
diagram (see Diagraus, vol viL p. 162). The area of the 
closed curve toced on the diagram, or “card” as it is 
technically called, gives the work done by the steam on the 
piston during each complete stroke. This divided by the 
difference between the extreme abscissae gives the average 
pressiue (p) on the piston. If we multiply this by the 
area of the piston (A) and by the length of stroke («), we 
get the number of foot-pounds of work done during each 
stroke, and this multiplied by the number (n) of strokes per 
minute and divided by 33,000 gives the indicated horse- 
power. Thus — 

Indicated H.P.-g^. 


Nominal horse-power is a purely conventional term 
adopted makers of steam-engines, and has no fixed 
relation to indicated horse-power. The method of calcnlat-' 
ing it dates from the time of Boulton and Watt. In their 
engines they supposed the average pressure on the piston 
to be 7 B) on the square inch, and Ike vdocity of the piston 
in feet per minute to be 128 times the cube root of the 
length of stroke in feet . Computing from these supposed 
data, we get the nominal horse-power. Thus — 


Nominal H.P. ■■ 


7 


X A X 128 X VsT 

88,000 


The British Admiraliy mle for nominal horse-power 
differs from this in using the actual velocity of the piston 
instead of the above supposed vdocity. Ikese rules only 
apply to low-pressure engines ; for high-pressure engines 
it is usual, after Bourne, to -assume 21 lb as the average 
pressure on the piston, the other data remaining as before. 
See Bankine’s Sleam-Engine. 

HOBSE-BACING. See House, p. 199. 

HOBSEBADISH (Ger., 'ET.yraiforl=radne 
forte, eran de Bretagne ; Swed., Peppar-rat] Buss., daren), 
CoMearia Armorada, L., a perennial plant of the natural 
order CradferoB and tribe Alytdneoe, having radicd leaves 
on long stalks, ovate or oval-oblong, 4 to 6 inches broad, 
about a foot in length, snbcoriaceons, crenate or serrate 
and coarsdy veined; stem-leaves short-stalked or sessile, 
dongate, and tapering to,tiidr attachment, the lower ones 
often deeply toothed; fiowers, which appear in May and 


Jnne^^'§-inch in width, in fiat-t(^ped panides, with sepds 
purplish, and petals white; and fruit a small silicula, which 
in the climate of England sddom bears seed. The horse- 
radish is indigenous to eastern Europe. Into western 
Europe and Great Britain, where it is to be met with on 
waste ground, it was probably introduced fromEussia (De 
CandoU^ 6%ogr. Botan., ii 654, 1855), It was wild in 
various ^rts of England in Germ’s time. Ike root, the 
armoradee radix of pharmacy, is ^ to 2 inches or more in 
diameter, and commonly a fooi^ sometimes 3 feet in length; 
the upper part is enlarged into a crown, which is annnlatpil 
with toe scars of fallen leaves; and from the numerous 
irregular lateral branches are prodnced vertical stdons, and 
also adventitious buds, whicdi latter render toe plant very 
difficult of extirpation. "Erom. the root of A(X)1IITE {g, voL 
i. p. 98), whicdi has occasionally been mistaken for it, horse- 
radish root differs in being more or less cylindrical from a 
little below the crown, and in its pale yellov^ (or brownish) 
white hue externally, acrid and penetrating odour when 
scraped or bruised, and pungent and either sweetish or 
bitter taste (see Bentley, Pharm. Joum., 1st sef., xv. 449, 
1856). The fresh root yields on distillation with water 
about *05 per cent, of a volatile oil identical with that of 
black mustard, resulting from the mutual reaction of sinigiin 
potassium myronate) and myrosin in the presence of the 
water. After drying the root has been found to afford 
11*15 per cent, of ash. Horseradish root is an ingredient 
in the spiriiue arnioradce ampmtua of the British Pharma- 
copceia. It possesses stomatoi^ diaphoretic^ and dinretio 
properties, and hence is administered in atonic dyspepsia, 
ckronic rheumatism, and dropsies. As a masticatory, or 
in toe form of syrnp or infusion, it is used for hoarseness. 
Gerard speaks of it as anthelmintic and emetia Externally 
applied it acts as a rubefacient; and toe juice with vinegar 
is a popular remedy for freckles. In common with other 
species of Coehlearia, the horseradish was formerly in high 
repute as an antiscorbutic. The root was, as well as the 
leaves, taken with food by the Germans in the Middle 
Ages, whence the old French name for it, moularde dee 
AUemands', and Cole^ writing in 1657, mentions its use 
with meat in England, where it is now chiefly employed 
as a condiment with beef. For the successful cultiva- 
tion of the horseradish, a light and friable damp soil is 
the most snitable ; this having been trenched 3 feet deep 
in autumn, and toe surface turned down with a liberal 
supply of farm-yard manure^ a second dressing of decom- 
posed manure should in toe ensuing spring be dug in 2 feet 
deep, and pieces of toe root 6 inches in length may then be 
pinnteii a foot apart in narrow trenches. During summer 
the ground requires to be kept free of weeds; and the 
application of Hquid manure twice or thrice iu sufficient 
quantity to reach the lowest roots is an advantage. When 
dug the root may be long preserved in good ccmdition by 
piofting it in swd. Ike horseradish tree is the Moringa 
plerggotperma of .Giirtner. 

See Gerald, BerJmtl, p. 240, ed. Johnson, 1686 ; Syme, Sowaifs 
Eng. BaL, i. 188, pi. czxix., 1868; FtoriO, 1875, p. 191 ; Ftoral 
World, 1879, p. 149 ; Eliicddger and Hanbmy, Fharmaeogra- 
pMa, ^ 71, 2d ed., 1879 ; Bentley and Trimen, Med. FI., i 21, 
1880. 

HOBSETAHf, Eguketum, the sole genus of the natural 
order JSguUetaeeee, consists of a group of locular ciypto- 
gamous plants remarkable for its resemblBncK in^ general 
appearancse to toe phanercjgamic genera^ Casuanna and 
Bph^ra. The stem is jointed, consisting ' of numerous 
easily separable tubular sheaths tootoed at the ape:^ and is 
generally furnished with whorls of similar but more slenwr 
branches. The fructification ia home at the apex of the 
stem in the form of a dense oval, oblong, or cylintecal 
spik^ cjonais ting of a number of shortly-stalked peltate 
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scales, eaci of whicli has attached to its n^r » 

S?of spore cases. These opm hjA 

, 1,.;, fanar side. The spores differ fnna wiose of ic ro in 

SS“Z C^t being V ®P “to 

hygroscopic threads or elaters, which »» 

SfKio straightened when dry. 
consist of nnde^nnd stems, any portion of winch 
brokea off is capable of prodadng a new plant; ^e 
difficnl^ of eradicating them when ®““ “tobluh^ 
There are 26 known secies of tho horsetail, and the 


eenuB is uniTerBwiy aavaouvou. 

^ The Cora Horsed JP. amnsep L, one of 
0 pecie& is a btmblesome weed in clayqr cornfiem rne 
fractiScatioQ appeals in Matdb and Apnl, termuianng in 
ahorfcunbianclied stems. ItissaidtoprpdiTOdiaTrluBain 
snch GBtfie as eat it The Bog Horsetail, JP. paliutr^ is 
said to possess mmflar properties. It grows in marsbes, 
ditch^ pods, and drains in m^ow^ and sometimes 
obstmcts the flow of water with its dei^ matted^ roots. 
The fmctification in this q^es is cylindrical, and in that 
of jB. Imosum^ Lu, which grows in similar sitnations, it is 
ovate in ontUnei The lar^t British species, E* mnxmnm, 
L, grows in wet san^ di^Tities by railway embankmente 
or streams, and is remarkable for its beanfy, due to 
the abundance of its elegant brandies and the alternately 
green and white appearance of the stem. In Ais species 
the fmctiScation is conical or lanceolate^ and is fonnd in 
the month of April, on short stoat nnbranched stems, 
whidi have large loose sheaths. Ebtses appear to be fond 
of this species, and in Sweden it is stored for use as winter 
fodder. E. Ayemofr, L, commonly known as the Dntch 
msh, is much more abundant in Holland than in Britain ; 
it is nsedfor polishing pniposes, and also in medicine by 
homoeopalhio practitioners. E. wxHegatm^ Seh., grows 
on wet sandy ground, and serves by means of its fibrons 
roots to Iniid the sand together. The horsetails are 
remrkable for the large quantity of siUca thqr contain, 
which often amounts to half the weight of the ash 
yielded Ity homing them, and the roots contain a quantity 
of starch. 

HORSHAU, a parliamentary borongh and market-town 
of SoBsex, England, is ^easontly sitnated in the midst of a 
fertile country near the sonrce ofthe jSLrnnandon the Mid* 
Si^ex Bailway, S7J miles sooth of London. It consists 
diiefly of two streets crossing earii otiier at right angles, 
and a pictaresqne eansevmy leading to the ohnrch, adorned 
with rows of trees. Within recent years the town hasnndep- 
gone great improvements, and it now possesses wdl-paved 
streets and some handsome bnQdings. In the vidmty 
tern m several fine mansions. Works were erected in 
1865 for supplying the town with water from a well in 
then^hbooihood. The principal buildings are the pari* 
church, often repaired, and in 1866 extensively restored, a 

^ a tofty tover sttnaounted 

III monumente and 

1040 and rebnilt in 1840, recommended to be used ar a 
( to Khod the Endowed Schools Commission; 
^ com ezdiange, erected in 1766 in the Tfatliofl 

A stol boaid WM fonned in 1873, which, bendre Sbe 
the management of most of the sdiools pr^ulvaris^*? 
has erected new bnOdines in the omC 

JhSi^' *5®? «e a nni^lSr rfU 

SSeS^T ^ to 18*2 by tL K 


population in 1871 was 7831. 

Tbote is a treditlmi which derives *«. ® J”? 

tho broflierof Hengiat, who is niid to have hem alaii^n 
riie vidoitr: othen derive it from JlorsRam, ttie hoisctf meadow; 
hot tiw most jMPohable derivaHim is ovthe ^ m 

MUaee) in tho Hunt (forest}. Tho town » a boron A ^wescrip- 
tion, and Totnmod two memhen 

the xeicn of Edward L to tho 2d of^^llllam IV., when it was 
donrivra of one of its members. It hM never been ineoipoiated, 
ana it is now governed by a local hoard. 

HOESLET, John (c. 1685-1732), a distinguished anti- 
qnary of the last century, the date and place of whoso birlli 
as well as his parontago arc uncertain. Tho late Bcv. 
John Hodgson, the historian of Northnmborland, in a short 
memoir of him published in 1831, countcnences tho belief 
that he was bom in 1 685, at Pinkie, in the parish of Inveresk 
and county of hUdlotbian. This statement he recondles 
with Horsleys enbseqnent history, by supposing that bis 
fa thor WBS a Northumberland Nonconfonnist, who hod 
miginted to Scotland during tho reign of Charles IL or 
James IL, bat returned to England soon after the Bcvolntion 
of 1688. On the other band, Mr J. H. Hinde, in Notes ” 
on the life of Horslqr, printed in the Arehea^ogia JEliana 
for Febreaiy 1865, loans to the opinion that ho was a nativo 
of NewcasUe‘On>l^o, and the son of Charles Horsley, a 
member of tho Tailor^ Company of that town, an opinion ^ 
to which colour is given by some expressions of Hotsliy's 
own in the Britannia Jtomana. 

Horsley nndoubtedly received his early education at 
the grammar school of Newcastic^ and completed it at 
the nnivetsify of Edtnbnrgh, where ho was admitted to 
the d^ree of master of arts on tho 29th of April 1701. 
For years afterwards nothing seems to bo known of him, 
though some of them most have been ^ven to tho study of 
theolf^ in connexion with the body of disscntere to which 
he belongcA There is some evidence tending to show 
that Hotslqr " was settled in Morpeth as a Presbyterian 
mmistcr as early as 1709.'* Mr Hodgson, however, 
thinks that np to 1721, at which time ho ivas residing 
at Widdiingt^ he had not reeoived ordination, but 
preacbed as a licentiate.” Even if he vras ordained then 
bis stoy at the latter place was probably prolonged beyond 
that &te; for ho communicated to the PhilotojAieal 
Trantadions notes on the rainfall there in tho years 1722 
and 1723. Mr Hindo also shows that during these ycar^ 
in additton to ins other duties whatever their natnre, “ he 
certainly followed a secular employment as agent to the York 
Buildings Company, who had contracted to purehaso and 
were then in possession of the Widdrington estates.” Soon 
after srttling at Morpeth, Horsley began to supplement his 
profemonnl income, probably slender, by inning a private 
8 *ool Tho enterpriso was snecresful. Respect for his 
chatMter and abilities nttmeted pupils irrespective of 
religious imnexion, one of them becoming afterwards Dean 
of Westminster. He likewise found time to give courses 
of lee^ on mechanics and hydrostatics in Morpeth, 
Alnwicl^ ^ Newiastle; and it was donbtlciis in rccog. 



.research^ that John Homley is iow » w^U and so 
hononrably known, though strangely cnonch no plaeo 
tnrSf![ hitherto found for his nnmo in such 

riin Among those who have investigated 

S' “S 

RBwnnt^f ^ ®^ contains the result of an 

amount of patient labour in this extensive field that in tho 
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case of a man in his portion is truly marrdlona. ITbr was 
the acuteness of his intellectaal powers less lemarhable; 
for so accurately were his researches conducted and so 
solid was the jndgment he brought to bear upon them that 
a centuiy and a milf of subsequent inquiry invalidated 
only a few of the conclndons he came to. 

Horsley died suddenly, of apoplexy, on the 12th of Jan* 
nary 1732, his constitniion having been in all likelihood pre- 
maturely worn out by the toil he had undergone in the 
Gomposition_of the Britannia Somana, then on the eve of 
publication.' The following extract &om the burial register 
of the parish of Horpeth ^ves the date of his interment : 
" 173|, JaiL 15, Hr John Horsley but the site of his 
grave is unknowiL Besides the Britannia Bomana, Horsley 
published two sermons and a hand-book to his lectures on 
mpnhunimij ^ He also projected a histo^ of Northum- 
berland and Durham, collections for which were found 
among his papers. By his wif^ a daughter of the Bev. 
William Hamilton, D.D., minister of Cramond, afterwards 
professor of divini^in tiie university of Edinburgh, he had 
one son an'd two daughters. 

Horsley, SAStOEL (I 733 -I 8 O 6 ), a leamed Anglican 
prelate was bom in London in 1733. Entering Triiuty 
College, Cambridge, he became LL.E in 1758 without 
graduating in arts, and in the following year .^succeeded 
his father in the living of Newington Butts in Surrey. 
Horsl^was dectedaFellowofthe Royal Socie^ in 1767 ; 
but, in consequence of a difference with the president, he 
withdrew from it in 1784. He had been secretary since 
1773. In 1768 he attended the ddest son of the earl of 
Ayle^rd to Oxford as private tutor ; and, after receiving 
through the earl and Bishop Lowth various minor prefer- 
ments, which by dispensations he comlnued with his first 
living, he was instaUed in 1781 as archdeacon of St Albans. 
In 1774 the univeraity of Oxford conferred on him the 
degree of LL.D. Whiist archdeacon, Horsley entered upon 
his famous controveiEy with the Sodnian, Dr Priestley, 
who denied that' the eoriy Christians held the doctrine 
of the Trinity. In this controversy, conducted on both 
rides in the fiercest polemical spirit, Hotslqy showed the 
superior learning and ability. His aim vras to lessen the 
influence which the presti^ of Priestl^s name ^ve to 
his views, by proving from his writings ^e lattei^s incom- 
petence through ignorance to form an authoritative judg- 
ment on tl^ disputed points. For the energy displayed in 
.the contest Horsley was rewarded by Lord Chwcellor 
Thnrlow with a prebendal sti^ at Gloucester ; and in 1788 
the same patron procured his promotion to the episcopri 
see of Bt David’s. As a bishop, Horsley vw energetic 
both in his diocese and in parliament. Hie efficient support 
winch he afforded the Government in the latter place was 
acknowledged by his successive tranriations to Rochester 
in 1793, and to St Asaph in 1802. . With the bishopric 
of Rochester he held the deanery of Westminster. He 
died at Bri^lou on October 4, 1806. 

Besides the contnmrial Trads, which ameaied in 1788-84-86, 
and were zepnhlished in 1789 and 1812, Hoialey's more import- 
ant works are i—^Apdnonii PergtA Imilbutticnun jAbri duo, 1770; 
Eaamis on, Iho ObsercatUna ... for determining the aeederation 
of the Pendulum in Lot. 70' 61', 1774 ; /mtorf SeusUmx Opera gum 
extant (hfuaiUj irith a coaunentaryj 5 vols. 4tOp 1779-84 ; On (he 
Timertia Grtde andL iMin Languages, 1798; Lisgmsiiions 
on Isaiah xriiL, 1796; JSbsga, transkUed ftinn the Hdrew, vnth 
IToUSf 1891 ; ElemsiUary Tr^ises • . . . UaOumaiUa, 1801 ; 
JBudidis Elementorum Luiri priores XIL, EudidtsLaXaruiin 
Liber, 1803; VlrgiVs Shco Seasons ofSmuy, &o., 1805; end papm 
in the JPhtlosi^&tl Transaedons uom 1767 to 1776. Since his 
death have appeared---jSfrnioiW‘, 1810-12 ; t^eeches in Farhamen^ 
1818; Eoi^ofrsaltns, translated mthN^des, 1816; Biblical CrUi- 
e£nn,^1820; CMleOed Theological JForks, 6 vols- 8vo, 1846. See 
Nichors Xnicrarg Aneed^des, voL iv« 

HORSLEY, WitMASi (1774-1858), an English mnsimn 
of considerable reputation, was bom November 15, 1774, 


and became in 1790 the pupil of Theodore Smith, an in- 
di&rent musician of the time^ who, ^wever, taught Mtn 
snffirient to obtain the position of organist at Ely Chapel, 
Holbom. This post he rested in '1798, to become 
organist at the A^lnm for Female Orphans, as assistant 
to Dr Callcott, wi& whom he had long been on terms of 
personal and artistic intimaiy, and whose eldest daughter 
he married. In 1802 he became his friend’s snccessor 
upon the latter’s resignation. Besides holding this appoint- 
ment he became in 1812 organist of Brigrave Chapri, 
HalkinStieei^ andinl837 of the Charter House. Hedied 
June 12, 1858. Horsley’s comporitions are nnmerons, 
and include amongst o&er instromental pieces three 
q^phomes for fall orchestra. Infinitely more important 
ate his glees, of which he pnblished five hooks, berid^ con- 
tribnting many detached |;lees and part songs to various 
collections. Mr Barrett, in bis lectore on “Et^Uab glee 
and madrigal writer^” calls Horsley ’’one of the princes 
amongst glee writeis,” and attributes to him fine and 
powerful dramatic aim and an degant taste.” Horsley’s 
compositions are moreover distinguished a remarkable 
purity of style, whidi sometimes verges on pedantry. 
His glees, *‘ByCdia’s arbour,” “0 nightingale” “Now 
tbe storm b^ns to lower,” and others, are amongst the 
finest sperimens of &is peculiarly English dass of com- 
positions. Horsley’s son (Chstles Edv^), bom in 1822, 
enjoyed a certain reputation as a mnridan. He studied 
in Gtermany under Hauptmann and Menddssobn, and on 
bis retnm to Eu^nd composed several oratorios and 
other pieces, none of which bad permanent success. Li 
1868 he emigrated to Anstralia. He died March 2, 1876, 
at New York. 

HOBTEN (Eabljoeakbw£Bx}, a seaport town of 
Norway, in the amt of Jarlsbeig-Lanrvig, is beautifully 
situated on the west bank of the Chimi^ia Qord, 
opposite Moss, and 32 miles sonth of Christiania. It is 
defended by strong fortification)^ is the headquarters of the 
Norwegian flee^ and possesses an arsenal and diipbuilding 
yards, as wdl as a real sdiool, a national school of the 
kigliwr grade, an ohservatoty, a nantical museam, md 
an infirmaty. It also carries on a considerable shipping 
trade. The popnlation, which in 1836 did not exceed 200, 
was 5457 in 1875. 

HOBTENSE (1783-1837), queen of Holland, is famili- 
I arly knovm as La Seine Eortensa Her proper name vras 
•RnmiTiTB Hortense de Beanhamais, and she was the only 

m M ^ ^ ^ * .a 


de & Rigede. She was bora on the 10th of April 1783. 
When four years bid she accompanied her mother to Marti- 


to all the dangers of the Revolution. For a time she was 
sent -with her brother to England, hut soon returned. The 
matripgB of hcT mothcT to Napoleon Bonaparte natnraH^ 
altered her pro^cts altogether, and, as she grew to woman s 
estate, several marriages of more or less importance were 
proposed for her. It suited the first consul, however, that 
she Bbnwid many his brother Louis, and desjnte her team 
and entreaties the marriage was concluded. In one of Im 
m om-nfat of brntal frankness Napoleon coiofessed that his 
brother as a hnsband was “insupportable” Ihou^ he 


en the cause of his own misfortunes in not agreeiug witn 
r husband. Louis it appears was mneerely amdoM to 
lase his young wife But his health was^ had and ms 
nper gloomy, while Hortense was exceptionally lively 
d fond of gaiety. The natural consequence was an 
Snity of scandal, some of it of a very grave charactm-. 
le recent publication of Madame de B^mnsatt memoirs 
& however, gone far to exonerate Hortense. lie wntciv 
aally outspoken and vrell informed, gives instances of 
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the most fsoiastie and disgnating exercise of conjugal 
^rrani^ on Loni^s part, and denies that his vifo in any 
vray miscondncted herself, the malignant jealousy of tho 
Bonaparte asters bang credited irith the accusation. 
\i^thm eeren years of her marriage Hortense had tbrra 
children, whose nomenelatare^ unless carefully studied, is 
somewhat pnssling. The eldest, Napolcoa-LouuM[3uirics, 
W88 bom in 1802 and died in 1807. Tho next, Napoleon* 
Lonis, was bom in 1804 and died in 1831. The third, 
ChaTles>Iiouis-Napoleon, was bom in 1607, and lived to bo 
thelateemperorNapoIeonin. When Napoleon distributed 
crowns to his rdations Hortense was very anxious that her 
hnsband shonid receive that of Italy. Holland, however, 
fell to his share, and the ill-matched pair retir^ thither. 
The death of her eldest son made Holland intolerable to 
Hortens^ and befim long she leturaed to Paris ond cstab- 
Itthed hersdf in the Rue CerattL Nor did she from that 
time forward ever live in any tegular fashion with her 
husband, whose forced abdication of his crown soon 
followed. _ Di Paris she was more popular than respeeted, 
and her leisate time was filled np with many qnasi-litcnuy 
and artistic employments. It was there that die signalized 
herself by composing among other airs the famous melody 
of Party t jwiir ta Sjfrie. Tho incShblo silliness of the 
worts of thm song Is not dne to her, bnt to a certain M. 
de Laborde; and it is only fair to say that it took Prcnch- 
men ^enty years to find ont that the air was ugly, and 
^t It ™ poaibly stolen. Hortense cootinned oven after 
her ^h^s divorce to exereiso a certain infincnco over 
her atepfathec; At the first Restoration she was confirmed 
in her htle and possessions as Dnehesse do Saiat-loa Bat 

®®pe«»V and thence- 
toram France was hardly a residence for her, while her 

indecent bicker- 

mpwtt her hnsband about the enstody of her children I 
^^ugt ah^oat ^ncnbeigoD the Lke of Cbnstenw 
i far the sake of educating hTr 

mi^and from hmeto time she undertook vnrions ionmera ' 
m tto hope of furthering their interests. KffliS 

®f rctuming to Tmue. bnt 

been nndnlymven to to have 

she might have fired 

w S* 


H 0 B— H 0 E 


Sulla's ascendency the courts of law* were under the control 
of the senate^ the judges being themselves senators. To 

fliia MMiftMmtikvsfSA WMkrlMiiwk «m1t n« fib liitt Mt. 



m ma ctiiniis Tvera inc govemoni vi piw}ncc» 'ivaicii 
they were accused of having pinndcred, and such men were 
gcnemliy snre to find themselves brought befom a ronicwhal 
lenient or even friendly tribunal, one, too, which uns 
shamefully acecsrible to eorraption. IJortcnsiiis himself, 
oecording to Cicero, was not nshomed to avail himself of 
this disgraceful wcakncs.s, and a good deal of the plundrr 
which his clients hod got from Uie juovincials went into 
the iiockels of tho jndge*. Cueru made this statement in 
open court, iind we are thus drirtn to nvunie that it inn.*t 
have bad some foundation. 

Hortensius, like other eminent Homan citiii^ns, ftaraed 
through the rcjguiar sucecsstou of public ofiirr.^ liong fnmi 
tho quicstoiBbip in SI to the con>'nhhip in 69 lt»*. In 
the year before his consulship he came into cofii«iun with 

the now ranldfv tuincr olnnimnr/i nt OlMM in #liA 
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,.. fact hisyoniigvr nval ricj'jtii mio ma 
position. Giecro’s success ngain«t a man who wx- backed 
«]p by all the inflnenee of Sulla's party was n rphndid 
tnumph, and it must have been a heavy Mow to Ht>rto>>s:u<(, 
Shortly aft^ards he wxs again pitted aiwin‘t Ciwto, and 
again fatjed. In 67 a iiropo«aI was rnade l« sniH-rreJe 
Lncullu-s 111 h» command in the Ea«t a§.iin«t Miihfad.itcs in 
favour of nwipcioa This was supiiorted by Cicero, and wts 
Mccessfttlly carri^ in face of thcopjoisitfoii of H,.rt<'n*ici. 
Fmm tho yo.ir 63 n.c, the famou* yc.ar of Cicero's con- 

w find the two 

^t nwls often ns^ciatcd tt^ethcrascwiijHl in the -wms 

towanls the nn«tocialJcai party,— the party t-f Ilortf bs'ci 
‘” i which* had mo.a^ or Ic-! of 

“™lj®®®® «•' arising oat of the di»..rd‘ r and 
twbnlenco incident to party quarrel.*, it w.as nitnf.il tint 
the tw men shonid have the same synimthii* nml S 
tbe^ ^ lmj.jH:ned, for evamj.!?, in 


pfttaOeltothst of CiceniL xshosfi «*h* ? career ran 

^ndanta in the East ?? ®®“®’® ®“«y 

«n f&quent advocate was dS£il‘^T5!.*.*®P*‘*®«oa M 
«ou4n.lawofChtnlw2rw^ffiL“‘®S“^ Aatbe 
prty of which SnJla mu ths *»rfstocratical 


son-in-law, who Occto’a 

bribery. ^ “‘® "‘®" "»» « >crion8 clwrj-c of 

BnfutSuSiI*£ come down tons* 

CSccro. He wns derived from 

pKshed man, and though of cwr*e*fo ^’^li*?*”*** ®®®®“' 
access to his great coSnS t 


to ba meant a florid rhetoric **? ®1 ^^wh nppean 
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could letain eveiy single point inTus opponenlfs aignment. 
His action tras highly ardficial, and ei'en Mb manner of 
folding his toga was noted by eminent tragic actors of the 
day, and is Icdt on record MacroMns. He had, too, a 
fine musical vmce, wMdi he could skilfully command. 

Cicero sometimes speaks of Hortensius very favourably, 
and even almost afiecdonately, though it would appear from 
some passages in his letters that he never quite trusted 
Mmu He could not have thought him a high-principled man, 
as he openly diatged him with bribery, and as he actually 
mentions a case in which he claimed property under a will 
wMch he knew to be a forgery {J)e Offimt, iiL 18). 
Hortensius, in fact, seems to have been a lar^ eaqrgoing, 
clever man, with very little noble ambition and very little 
real moral worth. An amiable Epicurean ” is a phrase 
which describes him not unfairly. The anecdotes we have 

HOETIC 

H OBTICULTUBE embraces both the art and the 
sdence of the cultivation of garden plants, whether 
for utilitarian or for decorative purposes. The subject 
naturally divides itself into two sections, which we here 
propose to treat separatdy, commencing with the sdence, 
and pasting on to the practice of the cultivation of flowery 
fruits, and vegetables as applicable to the home garden. 

Pabt L — PnixciFLKs os Science of HosncaiiTTmE. 

-Horticnltiire, apart from the mechanical details connected 
with the maintenance of a garden and its appurtenances, 
may be considered as the application of the principles of 
vegetable physiobgy to the cultivation of plants. The 
lessons deriv^ from the abstract prindples enunciated hy 
the physiologist the chemist ^°d the physicist require 
however, to be modiBed to suit the spedal drcnmsfances of 
plants under cultivation. The necestiiy for this modifica- 
tion arises from the fact that such plants are sulgected to 
conditions more or less unnatural to them, and that they 
are grown for spedal purposes wMch are at variance, in 
degree at any rat^ with thdr natural requirements. 

The life of the plant makes itself manifest in the pro- 
cesses of growth, development and reproduction. By 
growth is here meant mere increase in bulk, and by 
devdopment the series of gradual modifications by whit^ 
a plant originally simple in its structure and confonnar 
tion becomes eventually complicated, and endowed with 
distinct parts or organs. The reproduction of the M^er 
plants takes place either aseznwy lay the formation of 
buds or organs answering thereto, or sexually lay the pro- 
duction of an embryo plant within the seed. The con- 
ditions requisite for the growth, development and reproduc- 
tion of plants are, iu general terms, exposure, at the proper 
time^ to suitable amounts of light and moisture and a 
due supply of appropriate food. The various amounts of 
these needed in different cases have to be adjusted hy the 
gardener, according to the nature of the plant its ** habit" 
or general mode of growth in its native country, and the in- 
finence to wMch it is there subjected, as also in accordance 
with the purposes for which it is to be cultivated. Iso. It is 
but rarely tluit direct information on all these points can be 
obtained; but inference from previous erqierience^ especially 
with regard to allied vegetable forms, wiU go far to supply 
such defideucies. Moreover, it must be remembered that 
the conditions most favourable to plants are not always 
those to wMch th^ ate snlgected in nature; for, owing 
to the competition of other vegetable forms in the strug gl e 
for existence, liabili^ to injury from insects, and other 
adverse circumstances, plants may actually be excluded 
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about him all point to a man of luxurious tastes and a great 
capadty for enjoyment. The vast wealth he had accumu- 
lated during forty-four years of successful practice he spent 
after the &sMon of ri(^ Boman nobles, in spleudid villas, 
in parks; in fish ponds, and costly entertainments. He 
left his heir an unusually wdl-stocind cellar of win^ and 
his park at Iiauientnm abounded in every variety of 
game. He was also a great buyer of pictures and works 
of art true consistency he opposed Pompeins and 

G^us wheii they proposed their sumptuary law. He is 
said to have spoken wittily on the occasion; he was at any 
rate successful 

There is a good account of Hortensins in Dnnlra’s Soman Litem- 
tore (it 222^, and in Smith’s LUlionary of Gnm and Soman Sin- 
graphy his life and career are traced as Uioronghly as the materials 
at onr dispostd allow. (W. J. &) 

ULTURE 

from the localities best suited for their devdopment. The 
gardener therefore may, by modifying, improve upon the 
conditions under wMch a plant naturally exists. Thus 
it frequently happens that in our gardens flowers have a 
beauty and a fingrance, and fruits a size and savour denied 
to them in their native haunts. It behoves the judidous 
gardener, then, not to be slavidi in his attempts to imitate 
natural conditions; and to bear in mind that such attempts 
must sometimes necessarily be failures. The most successful 
gardening is that which turns to the best account the 
plastic organization of tiie plant, and enables it to develop 
and multiply as perfectiy as possible. Experience, coupled 
with observation and r^exion, as well as the more in- 
direct toachings of tradition, are therefore of primary im- 
portance to the practical gardener. 

We propose here to notice briefly the several parts of 
a flowering plant; and to point out the rationale of the 
cultural procedures connected with them. 

EonL — The roo^ though not prednded from access of 
air, is not directly dependent ior its growth on the agency 
of li^t. ^e efficiency of drainage dig^g, hoeing, and 
like operations is accounted for ly the manner in which 
they promote aeration of the soil, raise its temperature, and 
remove its stagnant or superfluous moisture. Owing to 
their growth in length at, or rather in the immediate 
vicinity o^ their tips, roots are enabled to traverse long 
din tatiBBs ly surmounting some obstacles, penetrating others, 
and itminnating themsdves into narrow crevices. As thy 
have no power of absorbing solid materials; their food must 
be of a liquid or gaseous character. It is taken up from 
the intersticses between the particles of soil exclusivdy 
by the finest subdivisions cri the fibrils, and in many 
cases ly the extremely delicrite thread-like cdls wMcb 
prqjecst from them, and wMch are known as root-hairs. 
The number and density of these latter are in direct pro- 
portion to the abundance and suitability of the food of 
the plant. The importance of the root-fibres, or “feed- 
ing roots," justifies the care wMch is taken by every 
good gardener to secure their ftdlest devdopment; and 
to prevent as far as posdble any injury to^ them in 
digffXis, potting, and transplanting, such operations being 
therefore least prejudicial at seasons when the plant is in 
a state of comparative resk 

Moot-Pruning and Lifting, — Tn apparent disry;ard of the 
general rule jnst ennncaated is the prac^ce of roo^pruning 
fruit tree^ when, from the formation of wrood being inore 
acstivB than that of fruit; thy bear badly. The contrariety 
is more apparent than real, as the operation consists in the 
removal of the coarser roots, a process which results in the 
devdopment of a leash of fine feeding roots. Moreover, 



212 


HOBTIOULTURE 


[nt;.vi:tuL 


thetafaawnewUyrecMnnBdquaa-Bntagottimbetwcentho} exposal to drought the wtcij' consWutnts of tho phut 

SadvMy4tffiropS)cessc8,w have OTOporoted. A certain amount of evajrnmion of 

h^ equal, atyihiqg that checks the one helps forward snpeifluous walciy fluid or vapour is a neccfeatj- occoin- 
* paniment of nutation, but this may easily Itccuuic cxccs- 

VirierHW. So far as practical gordeniog is concemed, sivc, cqiccialty where the plant cannot readily recoup ih*clf. 

fisedma by the roots after they have been placed in suitable In these circumstances such operations ns ‘‘ayringing* 
sml bjwfflfined principally to the administmtion of water and “damping down ” are of special vahic, Jjiaiiomting 
and. n"df> certain drcumstance^ of liquid manure; and , basins or tanka in houses for orchid and other plants arc 
no operations demand more jndidons management The . beneficial for like reasomi. Following JJouwinganlt and 
oyn m r* of water required, and the times when it ahonid Henslow, ly whom the ahsorjition of water by leaves 



light, 


the of which is to be learnt by experience piration and the absorption of iratcr; it cbecka lovi by 

only. The same may be said with respect to the appli. ' tmnspiration, and so enables terminal t hoot» and young 
cation of nmnures. The watering of potphuits r^uircs | leaver to receive a saBtekac}' of sap fr><m the stem ; it 

kcc]>s the air cool by cvajioration ; .vnd lasti}', as moi'titro 
is actually imbibed by tbe green parts of plants, it help* to 

^ /-.--•.-I*.* /wi.« •fl.ifliiei oifiet ftilim t.llliPiT^ft«rf>M 


care. Water aliould as a role %o osed at a 
temperatavB not lower than tliat o{ tbo sammuding 
atmospheiOg and prefetabl; after expoanio for some time to 
the ain 

jf 0 ffoin-ireat.--^The "optimnm*’ tem^iatare, or that [ 
best sotted to promote the general aetiTity of rootSi and, 
iaieed, of all vegetable organs, necessarily raries very much 
with the nature of the idaut, and tbe drcumstances in which 
it is placed, and is ascerttuned by pmcticdl experience. 
Artificial heat applied to tbe roots, colled by gardeners 
^'bottom-heat^’' is supplied hy fermenting materials, dung, • 
ten, flues, or hot-water pipes. In some eases solar heat is ) 


arstavavu fcuc iuvv3 Duualauicvs 

auefa as bricks, the heat previously absorbed by which is 
slowly radiated. la wmtec the fempecaturo of the soil, 
imt of doors, beyond a certain depth is usually higher 
than that of the atmosphere so that the roots are in a '< 
warmer and more uaifotm mediusi than ate tbe upper 
prts of the plant. Often the escape of heat from the roil 
18 prevMted by “mulching," tie., by depositing on it a thick . 
la^r of litter, straw, dead leaver and the like. 

The ^en and its subdivisions or branches lengthen, not ' 

^ intercalary 

growth They npraise to tbe light and the Icavw . 
Mfl and serve as channels for the passage to ' 

robstaneas. Tteir fnnetioas in annnal plants 

5 in plants of 

duration layer after layer of strong woodv tissue 

the of foliage and the exposure to wind to. 

wriefl. The gardener aims nsnallr at ptodueine stont' 
d^^ *?rt-j“|nted stems; instead of lo^ lanky growtim 

direction.*^*Sf 25*1.***“ ™ 

iitiy in “atters will, however, be mora 

IfntritioD by the ^ves ^ respiration, 

the comhhiatioiL nndm* the inflni^* mhalabou of air, and 
praseaee of effirS at ^ «« 

gas intheiiir,riWJ!!l..!i?’5“" ^"“the carbonic acid 
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ind Qieir modes of disposition in different plants, on which 
see BoTAanr, voL iv. pp. 95-99, 118, 119, is a matter 
of the first consequence in the operations of pmning and 
fining. Flower-buds may be produced on the old -wood, 
LA, the shoots of the past year's growth, or on a shoot of the 
present year. The pear and rhododendron develop fiower- 
buds for the next season speedily after blossoming, and these 
may be stimulated into premature growtL The peculiar 
short stunted branches or “spurs” which bear the fiower- 
bnds of the pear, apple, and their allies and of the Inbnmnm^ 
deserve special attention, lii the rose, in which the fiower- 
buds are developed -at the ends of the young shoot of the 
fear, we have an example of a plant destitute of fiower- 
buds during the winter. 

Proj^gaium ly Buds. — The detached leaf-buds (gemmce 
or bulbils) of some plants are capable nnder favourable con- 
ditions of forming new plants. The edges of the leaves of 
Bryophyllum ealyeimm (see voL iv. p. 98, fig. 67) and of 
Gardamine pratensis, and the axils of the leaves of Lilium 
hulhiferum (iv. 99, fig. 71), produce buds of this character, 
it is a matter of familiar observation that the ends of tlie 
shoots of brambles take root when bent down to the 
ground. In rare instances buds form on the roots, and 
may be used for purposes of propagation, as in -the 
rdpan quince. Of the tendency in buds to assume an 
[^dependent existence gardeners avail themselves in the 
>^erations of striking “ cuttings,” and making layers and 

pipings,” as also in budding and graftmg. In taking a dip 
ir cutting the gardener removes from the parent plant one 
)r more buds or “ eyes,” in the case of the vine one only, 
ifitached or not to a short shool^ and places them in a 
moist and sufficiently warm situation, where, as previously 
mentioned, undue evaporation from'the surface of the leaf 
>r leaves is prevented. For some cuttings pots filled 
with light soi^ with the protection of the projagating 
(lOusB and of bell-glasses, are requisite; but for many, 
iwch as willows, no such precautions are necessary, and the 
Jhrusting of the end of a shoot into moist ground suffices to 
snsure its growth. In the case of the more delicate plants, 
the formation of roots is preceded by the production from 
the cambium of the cuttings of a succulent mass of tissue, 
the callus. It is important in some cases to retain on the 
catting some of its leaves, so as to supply the requisite food 
for storage in the callus. In other cases, where the buds 
themselves contain a sufficiency of nutritive matter for the 
young growth^ -the retention of leaves is not necessary.' 
In the tissues of willow-stakes just referred to there exists 
an abandonee of material available for the supply of the 
young roots. The most successful mode of forming roots is 
to place the cuttings in a mild bottom-heat, which expedites 
their growth, even in the case of many hardy plants whose 
cuttings strike roots in the open soil. With some hard- 
wooded trees, as the common white-thorn, roots cannot be 
obtained without bottom-heat. It is a general rule through- 
ont plant culture that the activity of the roots shall 
be in advance of that of the leaves. Cuttings of deciduous 
trees and shrubs succeed best if planted early in autumn 
while the soil still retains the soW heat absorbed daring 
summer. For evergreens April or May and August or 
September, and for greenhouse and stove-plants the spring 
and summer months, are the times most suitable for propa- 
gation by cuttings. The great object to be attained is to 
secure the formation of active roots before the approach 
of winter. * 

Layering consists simply in bending down a branch and 
keeping it in contact with or bnried to a small depth in the 
soil until roots are formed ; the connexion with the parent 
plant may then be severed. Many plants can be far more 
easily propagated thus than by cuttings. 

Grafting ot'**vmUng” consists in the transfer of a 
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bmnch, the “graft” or “scion,” from one plant to another, 
which latter is termed the “stock.” The operation must 
be BO performed that the growing tissues, or cambium-layer 
of the srion, may fit accuratdy to the corresponding layer 
of the stock. In budding, as with roses and peaches, a 
smgle bud only is implanted. Inarching is essentially 
the promotion of .the union of one shoot to aimtlier of a 
different plant, The outer bark of each being removed, 
the two shoots are kept in contact by ligature until nninn 
is established, when the scion is completely severed from 
its original attachments. This operation is varied in 
detail according to the kind of plant to be propagated, but 
it is essential in all cases that the affinity between the two 
plants be near, that the union be neatly effected, and that 
the ratio as wdl as the season of .growth of stock and srion 
be similar. 

The selection of suitable stocks is a matter still requir- 
ing much scientific experiment The object of grafting 
is to expedite and increase the formation of fiowers and 
firnit Strong-growing peain, for instance, are grafted on 
the quince stock in o^er to restrict their tendenty to form 
“gross ” shoots, and a superabundance of wood in place of 
fiowers and fruit Apples, for the same reason, are 
“worked” on the “paradi8e"or “doncin” stoi^, which from 
their infinence on the scion are known as dwa^ng stocks. 
Sdons from a tree which is weakly, or liable to iiqury by 
frosts, are strengthened ly engrafting on robust stocks, 
landley has pointed ont &al» while in Persia, its native 
country, the peaeffi is probably best grafted on tire peach, or 
on its wild type the almond, in England, the summer tem- 
perature of whose soil is much lower tlmn that of Persia, 
it might be expected, as experience has provec^ to be most 
successful on stocks of the native plum. 

The soil on which the stock grows is a point demand'' 
ing attention. From a carehil series of experiments made 
in the Horticultural Society’s Gkirden at Chiswick, it was 
found that where the soil is loamy, or light and slightly 
enriched with decayed vegetable matter, the apple suc- 
ceeds best on the doadn stoi^, and the pear on the 
quince ; and where it is chalky it is preferable to graft 
the apple on the crab, and the pear on the wild pear. 
For the plum on loamy soils the plum, and on chalky 
and light soils the almond, are the most desirable stocks, 
and for the cherry on loamy or light rich soils the wild 
cherry, and on chalk the “ mahaleb ” stock. 

The form and especially the quality of fruit is more or 
less' affected by the stock upon which it is grown. The 
Stanwick nectarine, so apt to crack and not to ripen when 
worked in the ordinary way, is said to be cured of these 
propensities by being first budded close to the ground, on 
a very strong-growing Magnum Bonum plum, worked on 
a 'RniBHBln stock, and by then budding the nectarine on 
the Mngniitn Bonum about a foot from the ground. The 
fruit of the pear is of a higher colour and smaller on the 
quince sto(& than on the wild pear; still more so on 
the medlar. On the mountain, ash the pear becomes 
earlier. 

The effects produced by stock on scion, and more parti- 
cularly by scion on stock, are as a rule with difficulty 
appreciable. Nevertheless, in exceptional cases modified 
growths, termed “graft-hybridi^” have been obtained which 
have been attributed to the comnungling of the character- 
istics of stock aud scion. Of these the most remarkable 
example is Cytisus Adami, a tree which year- after year 
produces some shoots, foliage, and fiowers like those of the 
common laburnum, others like those of the very different 
looking dwarf shrub G. purpureus, and others again 
intermediate between thesa We may hence infer that 0. 
purpureus was grafted or budded on the common laburnum, 
and that the intermediate forms are the result of graft- 
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hybriduation. Numerons annlat 
corded. Among gardeners the genetd opmwn is sOT ^ 
pontbUity of grsftlq'btidiation. The ’ j 

to be that it does not oocor nmre 
ttot flnids mast pass from stock to 
elaborated in the of the acinn most cnte^y to ^ 

SaS^Ser the atoct »» dear, nerei^g*^ fig 
examination that aa a rule the wood of ^ st^ ^ ™ 
trood of the adon retain flieur external eham^ ^ s!? 
year without chaiige. Stil^ a in the 
mentioned, in the variegated jasnane and m 
Darmnii, in the copper beech and m the horae-Aeatan^ 
the influence of a vaii^^ated scion to occasionally Aom 
itself in the production from the stock of van^^ shorta 
At a meetiue of to Scotdsh HorlicnltarBl Association 
(see Gard. (iron., Jan. 10, 1880, fig. 12-lf) 
of a smatt roundish pear, to “Aston Town,” and of the 
dongated kind known as “Beurrd CSlaitgeau," were «- 
Two more dissimilar pears hardly exist. The 
result of working to Bound CSaitgaan upon to Aaton 
Town was to p^nction of fruits precisely intermediate 
in aise, form, colour, speckling of rind, and other chaiac* 
teristicB. Similar, though less marked, intermediate chaiv 
acteis were oWious in to foliage and flowers. 

Doable graft^ (French, gr^ tur gr^e)^ sufSmentty 
explained by its name. By means of it a 'rudely may often 
be propamted, or its fruit improved in a way not found 
practicableunderordinaiy mrcmnstances. For its snccefflfni 
prosecution prolonged ei^eriments in different localities 
end in gardens devoted to to purpose are reqnisita 

Plaadvg . — By removal from one place to onotor to 
gtowA of every plant receives a che^ How this check 
can be obviated or rednced, with regard to to season, to 
state of atmosphere, and to condidon and eiienmstances 
of to ^nt generslly, is a matter to be considered by to 


As to season^ it is uoir admitted mfk respect to deddaons 
trees and shmbs that fibe earlier in antumn planting is 
pecfbtmed the better; altbongb some extend it frmn the 


to sap begins to mova If fesstUe, to opetation dionld 
be complete ly to end of November, whilst to soil is 
still warm with the heat absoAed during summer. AtteU' 
tion to this rule is (giecially important in the case of rare 
and delicate plants. Ear]|y autumn planting enables 
wounded parts of roots to be heided over, and to form 
fibril^ which wiU be ready in spdqg, when it is most 
requited, to collect food fcv to plant. Planting late in 
coring should, aa &r as possible, be avoided, for to buds 
then be^ to awaken into active lif^ and the draught 
n^ to roots becomes great It has been supposed 
that because Ae surface of to yonng leaves is smell 
transpmtion is correspondingly feeble; W it must be 
remembe^ not only that their newly.h»med tissue is 
un&bte witout an abundant supply of sap from to roots 
to i^t the excesmve diying action of to atmosphere, but 
tha^ in spring, to lowness of to temperature at tot 
season m Gnat Bntpi prevents the free circnlatton of to 

sap. Thecomparativediynessoftoatmospheteinsprini! 

aim causes a ^ter amount of transpiratiou than ton m 

nllS.“ “ fewnr of autamnal 

production of roots in winter. 

®e performing tmi^ntation depends 
gTMfly on to 8^ of to tree^ the soil fowhich they now 
and the medical alliances made use of b UfSfand 

fully mu It be removed. The mote aMllaeeons and to 

^8 “ore readily can balls of earth 
U mtaiued about to roots. All planters lay great sb^ 
on to preservatun of the fibrils; aU bdeed^*§Mt t^ 
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to be indispensable for the absorption of nutriment TJe 
disputed is to what extent they can mth 
SfetoCXwidtobecutoffiutHinsplantatiom Trees 
SdibrSbs in thick plunfotiona, <« m Bhdtercri vratm 
places, are itt fitted for planting m bl^ and 

Daring toirtemoval it IS imj^ortant tot the roots 

be covered, if only to prevent dreiccation by to m. 
Damp days ore therefore to best for to ^ration; to 
dryest months are to most unfovoutabla Though auc^ 
in transplanting depend much ou tho humidity of the 
atmosphere, to most important requisite is wnutli m the 
soil; humidity can be supplied artificisliy, but bat cannot 
Pnining,<a to removal of superfluous growths, mprufr 
tised b order to equalise the development of to different 
parte of trees, or to promoto itta potticular directions sous 
to secure a certab form, and, by cbeckbg undue luxuriance.^ 
topnanoteeahaacedfartiUty. Intoro8c-bush,forinBtancCj 
in whidi, as we have seen, to flower-buds are formed 
the new wood of the year, pruning causes to old wood 
“ break,” t .e^ to put forth a number of new bn^, some 
which voll j^uce flowers at tbehr extremities. 
mnuner and the time in wbirii praning sbonld be m 
plisbe^ and its extent, vary with to plant, to objects 
to operation, i.e., whether for to production of timber 
fruit, the seamn, and vaiions other circumstances. Somuti 
judgment aud experience does the operation call for tliJ 
it is a truism to say that bad pruning is woiso than non 
The removal of weakly, sickly, overcrowded, and gross ii 
fertile shoots is usaaUy, however, a matter about wMch to4 
can be few mistakes when once to habit of growth aY“ 
the form end arrangement of to buds are known. VTin. V‘8i 
pronbg is effect when to tree b comparatively at rc.yl 
and is tiierefore less liable to “bleeding” or outponring i,8 
sap. Summer pruning or piiidiin^ off tho tips of sudi ■ ( “ 
the younger shoots us ore not required for the extension >^8 
the tree^ when not carried to too great an extent, is prefer 
able to the coarser more reckless style of pranbg. Ill < 
iiqury inflicted is less and not so concentrated; to wound ' 
are smaller, and have time to heal heforo wrinter sets in 
The effects of badly'«cccafcd pruning, or rather Imckiuc 
are most noticeablo b to case of forest trees, tho niulit»-.i 
of which often tosnlts in rotting, canker, and other 
diseases. Judicious and timely thinning so as to allow the 
trees to grow, and to give tom sniScienqr of light 
and air, will generdly obvbta tho need of tho proning* 
saw, exc^t to a rdatively small extent. 

Training is a procedure adopted when it is required to 
^w plants b a limited area, or in a imrtieular shape, os 
b the ease of maiQ' plants of trailing habit. Judicious 
trmnbg also may ho of importance as encoutagbg to forma- 
tion of flowers and fruit. Growth in length is mainly in 
a vertical direction, or at least at tho cuds of to toots; 
and this should he encouraged, in the case of a timber tree, 
or of a climbing plant which it is desired should cover a 
'TOU qm^y; but where flowers or fruit are specially 
dreired, then, when the wood required is formed, to lateral 
rfton trained more or less downward to 
inauco feisty. The refinements of training! ns of prun- 
^ may, ^ym, be carried too far; and not unfrequWy 
tos^etoically trained trees of the French oxciteadmira. 
tmn in every respect save fcrtiKty. 

Ponarioas.— Here we may conveuienUy 
meu^ certam v^tions from tho normal condition in 
w Asposition of buds or shoots on a given 
of pear, for instance. mS 
hearing fruit of superior quality * 

i ^ .owaeUb on unwontetfty fine flower 

Mony garden 


ana treale 

eueh sports may oe perpetuated. 
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varieties of flowers and friiits hare thus originated. The 
^use of thdr prodnction is very obscure. In certain 
instances where plants have been "crossed” or hybridized, 
perhaps for generations, the phenomenon may be esplained 
on the supposition of a di^ociation of previonriy mixed 
dements, or of a reversion to some ancest^ conditions. 

Formation of Floieert. — ^Flower^ whether for their own 
sake or as the necessary precursors of the fruit and seed, 
are objects of the greatest concern to the gardener. As a 
mle they are not formed until the plant has arrived at a 
certain degree of vigour, or until a sufiBcient snpply of 
nourishment has been stored in the tissues of the plant. The 
reproductive process of which the formation of the flower is 
the first stage being an exhaustive one, it is nccessiiiy that 
the plant, as gardeners say, should get " establbhed ” before 
it flowers. Moreover, although the green portions of the 
flower do indeed perform the same oHice as the leaves, the 
more highly coloured and more specialized portions, which 
are farther removed from the typical leaf-form, do not cart}* 
on those processes for which the presence of chlorophyll is 
essential; and the floral organs may, therefore, in a rough 
sense, be said to be parasitic upon the green parts. A 
dieck or arrest of growth in the vegetative organs seems 
to be a necessary preliminary to the devdopment of the 
flower. The flower itself is dways the modified extremity 
of a shoot or stalk, which only exceptionally lengthens 
beyond the flower, as, for example, in “proliferous” roses. 
See Botaxy, voL ir. p. 119, fig. 145. 

A diminished snpply of water at the root is requisite, so 
as to cbedc energy of growth, or rather to divert it from 
leaf-making. Partial starvation will sometimes effect this; 
hence the grafting of freegrowing fruit trees upon dwarfing 
stocks, os before alluded to, and also the “ringing” or 
girdling of fruit trees, t.e., the removd from the branch 
of a ring of bark; or the application of a tight cinctnn^ 
in consequence of -wludi the growth of the fruits above 
the wound or the obstruction is enhanced. On the same 
principle the nse of small pots to confine the roots; ri>ot- 
prnning and liftmg the roots; and exposing them to the 
sun, as is done in the case of the vine in some conntries, 
.are resorted to. A higher temperature; especmlly with 
ieficiency of moisture, will tend to throw a plant into a 
flowering condition. This is exemplified by the fact that 
the temperature of the dimatc of Great Britain is too low 
for the flowering, thou^ sufficiently high for the growth 
of many plants. Thus the Jerusalem artichoke, though 
able to produce stems and tnbers abundantly, only flowers 
in exceptionally* hot seasons. 

Forcing . — The operation of forcing is based npon the 
facts just mentioned. By subjecting a plant to a gradually 
increasing temperature, and supplying water in proportion, 
its growth may be accelerated ; its season of development 
maybe, as it were, anticipated; it is roused from a dormant 
to an active state. Forcing therefore demands the most 
careful adjustment of temperature and supplies of moisture 
and light 

Deficiency of light is less injurious than might at first 
be expected, because the plant to be forced has stored up 
in its tissues, and available for nse, a reserve stock of 
material formed throng the agency of light in former 
psasons. The intensity of the colour of flowers and the 
richness of flavonr of fruit are, however, deficient where 
there is feebleness of light Becent experiments of 
Dr Siemens have shown tlmt the gardener may avail him- 
self of the electric light, which is proved to exercise on 
chlorophyll the same Mad of influence as do the solar rays, 
and that he may thus supply the deficiencies of natural illu- 
mination. Theemployment of thatlight for forcing purposes 
would seem to be at present a question of expense. The 
great advantage hitherto obtained from its use has cxinsisted 
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in the rapidity with which flowers have been formed and 
fruits ripened under its influence cinmmstances whiesh go 
towards compensating for the extra emst of prodnction. 

Double jF/oipwa— H e taste of the day demands that 
“donble flowers” should be largely grown. Though in 
some instances, as in hyaennths, they are decidedly less 
beautiful than single one^ they always present the advan- 
tage of being less evanescent. Under the vague term 
“double” many very different morphologic^ cdianges are 
iudnded. Glie flower of a donble dahlia, e.g.t offers a 
totally different condition of structure from tbnt of a rose 
or a hyacinth. The doable poinsettia, again, owes its so- 
called donble condition merely* to the increased number of 
its scarlet involucral leaves, which are not'parts of the 
flower at alL It is reasonable, therefore, to infer that the 
causes leading to the production of double flowers are varied. 
A good deal of difference of opinion exists as to whether 
they are the result of arrested growth or of exuberant 
de^opment, and accordingly whether restricted food or 
abundant supplies of nonrishment are the more necessary 
for their prodnction. It mnst suffice here to say that 
double flciwers are most commonly the result of the substi- 
tution of brightly-colonred petals for stamens or pistils or 
both, and that a perfectly* double flower where all the 
stamens and pistils are thus metamorphosed is necessarily 
barren. Such a plant mnst needs be propagated by* cuttings. 
It rarely happens, however, that the c^nge is quite com- 
plete throughout the flower, and so a few seeds may be 
formed, some of which may be expected to reprodnee the 
double-blossomed plants. By continuous selection of seed 
from the best varieties, and “ rogning ” or eliminating plants 
of the ordinary type, a “strain” or race of doable flowers 
is gradually prodneted. 

Formation of Seed — Fertilization ^ — ^In fertilization — 
the inflnence in flowering plants of the sperm-cdl, or its 
contents upon the germ-c^ (see Botaxt, voL iv. 147, and 
Biology, voL iii. 695) — ^there cue many circumstances 
of importance horticulturally, to which therefore brief 
reference mnst be made; Flowers, generally speaking, 
are either sdf-fertilized, cross-fertilized, or hybridized. 
Sidf-fertilization occurs when the pollen of a given flower 
affects the germ-cell of the same individual flower. Such 
a flower is hermaphrodite functionally as well as structurally. 
In self-fertiliring flowers the structiuo is such that the 
pollen inevitably comes in coiitact with the stigma ; but 
fertilization is also dependent on the simnltaneous maturity 
of pollen and stigma. Cross-ferdlization varies both in 
manner and, degree. In the simplest instances the pollen 
of one flower fertilizes the ovnles of another on the same 
plant, owing to the stamens arriving at maturity in any one 
flower earlier or later than the pistils. Such flowers though 
structurally hermaphrodite are, at any given time, function- 
aUy unisexual, lb many plants a polymorphic condition 
occurs : thus, in the same species of primrose some flowers 
have the stamens short, emd within the tube of the corolla, 
with the style projecting btyond the month, ^ving the 
appearance termed “pin-eyed,” while others, known as 
“ ^rnm-eyed,” present exactly reverse conditions of stamens 
and style. In the common loose-strife, Lgthrum Saliearioj 
the stamens are of three lengths, and the styles differ corre- 
spohdingly. In sncdi di- or tri-morphic flowers, as 3Ir 
, win’s experiments have shown, the most comjdete fertility 
' occurs when a cross is effected between a flower having 
short stamens and one with short It is asserted 

that, not only is such a union more fmile than when pollen 
from a short stamen is placed oij a long style, or vice 
versa, but the seeding plants are a»a rule more vigorous 

Cross-ferrilization mnst of nerassity occur when tho 
flowers are strncjturally unisexual; as in the hazd, in 
which the mnlB and female flowers are monoecious, or 
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on the same plant, and in the willow, in _whi^ 
thw ate dioecious, or on different plante. A. conspiMoW 
UmplB of a dioecious plant is the conmon 

S^ fcir years only theferoate plant wMbaown in 

■When, through the introdnctim of lie 

Japan its fertilization was rendered poasi^ npe hera^ 

hefote unknown, became common ornaments of the shira^ 

The conveyance of pollen from one to * 

cioss-fettilualaon is effected naturally hy the wind, ^ 
the ageuCT of insects and other crwtures. that 

teoniK the aid of ineects usually offer some attraction to 
th^ visitors in the shape of bright colom, fragranc^or 
sveet jnicea. The colour and markings of a flower often 
Berve to guide the insects to the honej, in tiie obtaining of 
wMdith^are compdled either to lemove or to ypoait 
pollen. The reciprocal adaptations of insects and &weff 
demand attentive observation on the part of the gatdenar 
concerned with the growing of gcapes, cucnmbeis, mdo^ 
and strawberries* or with the raiting of new and improved 
varieties of ^nts. Scarcely less remarkable* though not 
so important in the present oonnexion* are the means by 
which the visits of sndi insects as are useless for the 
pnipose of fettilusation* or even iigiirions to the plant $b 
pT^g without advanta^ to it on its semtioii% ato 
prevented or tendered ineffective. In Trind-fer^ised 
plants the flowers are comparatively inconqncnous and 
devoid of mn^ attractions for insects; and thmr pollen- 
cells are smoother and Bmaller* and ‘totter adapts for 
tcausport by the wind* than those of insectfertiliBed 
plants* the xoughness of which adapt them for attacduneat 
to the bodies of insecta 

Althou^ the general &cts with respect to fertilizaticm 
are as above sta^ it mnst to remembered that probably 
self-fertiiization is not constant in any jdant under aU 
drcnmstances* and that it certainly does sometimes take 
place in flowers wUch are usually crosalertiliaedL U may 
to tiiat, while continued self-fertilization ensures the 
perpetuation of certain qualities* cross-fertilization induces 
beneficial variation. Swe botanists doubt tto iiqurions 
effects attributed to self-fertilization* and* so long as a 
plant is healthy* it can be attend with but littie dis- 
advantage ; but after a time in any case a cross is probably 
usefid* and sometimes fertility is found to to much greater* 
and* in rare instances* only posrible^ when impregnation is 
effected by pollen not produced Ijy a flower’s own eta ingnar 

It is very probable ^t the same flower at certain times 
and seasons is sdf-fertiliring* and at others not so. The 
defects whidi cause gardeners to ^eak of ce rtain rines 
as “diy setter^" and of certain stiawberries as "blind,” 
may to dne either to nnsnitable conditions of external 
temperature* or to the non-accomplishment* from some cause 
or other, of cross-fertilizatioii. In a vinery or a peach- 
house it is often good practice at the time of flowering to 
top the bran^es ^rtly with a stick so as to ensure the 
dispersal of the pdlen. Sometimes more ddicate and direct 
manipnlation u required* and the garner has lumsdf to 
convey the pollra from one flower to another* for wMch 

“ generally saiteble. 
The ^gree of forffli^y vanes greatly according to extenial 

fnnctiond arrangeme^jult 
alluded to, a^ o&er causes which may roo^^lie r«Ti«»«i 
conshtatiom^ Hub, it often happens thrt an 
very slight change m olimBte alters the dasiee effect/ 
Cei^m plants which seem almost sterile with thmr own 
poDen become fertile if grafted on some othm. 
p^renbr coantiy or at certain seasons one flower will be 
tolf-Btenle or nearly so^ and another jnst the oppoate. The 
influence of editions on the formation of « and the 

toM^nent rmportence to the horticnlturist^eSg to 
obtam new and improved stmins of crossmg^lante gSiira 
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in different locaUties, have hem i?»e^y to 

Darwin The advantages of this practice ate analogons to 
£m ® gatdenera call “ Aange of seed/ 
r.e., the sowing of seed or the plantmg of taber% aay (rf 
potatoes, in loldities and on soils other than those in winch 

of the most 

many of the gardener's greatest triumphs have been obtained 

by hybridization, le., the erosang two individual^ not of 
the «»"«« but of two distinct species of plants, as, for 
in8tano& two Bpedcs of rhododendron or species of 
orchid. It is obvious that hybridization differa more in 

degree than in kind from cross-fertilization. Thcoccutre^ 

of hybrids in nature explains the diflScuUy expenenc^by 
botanists in decMdng on what is a species, and the widdy 
different limitations of the tern adopted by aifferrafc 
observers in the case of willowi^ rose^ hiamWes* &c.^ The 
artifidal process is practically the same in hybridization m 
in cross-tetilization, but usually requires more cate. To 
prevent seti-f ertiluaricm* or the access tA inaeri^ it is advis- 
able to remove the stamens and even the corolla from the 
flower to to imptognated* as its own pollen op that of a 
flower of the same species is often found to be “ prepotent.’* 
There are* however, coses, e-y., some passion-flowers and rho- 
dodendro^ in which a flower is more or less sterile vrith its 
own* but fertile with foreign pollen* even when this is from 
a distinct species. It is a singular circumstance that red- 
pTocal crosses are not always or even often possible ; thu% 
one rhododendron may afford polleii perfectly potent on tho 
stigma of another kind, by the pollen of which latter its 
own stigma is nnaffected. With respect to the rdations 
of the hybrid offspring whidi partakes sometimes more of 
the diaracteristics of the male or pollen parent* sometimes 
more of those of the female or soM-parent* the opinions of 
practical experimenters ate so diverse that at present no 
general rule can he estahlisbed. A valuable essay on the 
subject is tile presidential address read by Ur Anderson- 
Henry at the annual meeting of the Botanical Society of 
Edintorgh in 1867. A general riivme of the facts win bo 
found in Danrin’s of Sptdtz^ his ramtions of Anir 
moh and Planh under ih>meriicatto}i* and his works on the 
fertilization of flowers. See also Htbbxdism. 

!l^e o^ect of the hybridizer is to obtain varieties ex- 
hibiting improvements in hardihood* vigour, size* shape* 
colour* fruitfulness, or other attributes. His success 
depends not alone on skill and judgment* for some scasom^ 
or days even* are fonud more propitious than .others. 
Although promiscuous and hap-hazard procedures no doubt 
meet with a measurs of success* the best results are those 
which are attained by qrstematic work with a definite aim. 
To secure early and free-flowering varieties* Mr Hemy 
advises "violent” crosses* t.ft, crosses between varieties w 
species as distanfly related as is practicable. Careful 
^riments are still greafly needed for the eluddation of 
V ? development of the resonrocs of 

hybridization. It m difiicnlt to understand why some very 
cl(^y-related qwcies* ay.* the apple and pear, the enirant 
andgooseberiy* refuse to intercross while much more remote 
Bj^mes* or ev^ memhere of different genera* can be made 
to do 80, as m the case of the hybrid Philaoeria (see 
Gardtnerd Chnmde, 1872* p. 3fi8)* which is the result 

uznally leas fertile than pnre-bred species, 
md are o^nslly quite sterile. Some hybrids, howeva, 
BW as fertile as pnte-bted plants. Hybrid plants may bs 
eromd, or even re-bybridized, so as to ntodni a 
^ny ot very mixed imrentege. This is the me with 

d^bas, begonias, peloigoninm^ and 
other long or vndely cultivatad geiden p^t& ^ 



217 


HOETIGULTTJRE 


rr.crcirL£S.] 

Reversion . — ^In modified fonns of plants tbete is fre* 
qucntly a tendency to “sport” or revert to parental or 
ancestral characteristics. So markedly is this the case irith 
hybrids that in a few generations all traces of a hybrid 
origin may disappear. The dissociation of the hybrid 
clement in a plant must be obviated by careful selection. . 

Germination . — The length of the period dnring which 
seeds icnuun dormant after thdr formation is very variable. 
The conditions for germination aro much the same as for 
growth in general. Access to light is not required, because 
the seed contains a snfficiency of stored-np food. The 
temperature necessary varies according to the rmtnrc and 
source of the seed. Some seeds require prolonged immersion 
in water to soften their shells ; others are of so delicate a 
texture that they would dry up aud perish if not kept 
constantly in a moist atmosphere. Sec^ buried too deeply 
receive a defident supply of air. As a rule, seeds require 
to be sown more deeply in proportion to their size and the 
lightness of the soil 

The time required for germination in the most favourable 
circumstauces varies very greatly, even in the same species, 
and in seeds taken from one pod. Thus the seeds of 
Primula Japoniea, though sown under preebely similar 
conditions, yet come up at very irregular intervals of time. 
Germination is often slower where there Ls a store of avail- 
able food in the perisperm or albumen, or in the embryo 
itself, than where this is scanty or granting. In the latter 
cose the seedling has early to shift for itself, and to form 
roots and leaves for the supply of its needs. 

Selection . — Supposing seedlings to have been developed, 
it is fonnd that a large number of them present considerable 
variations, some being especially robust, others peculiar in 
size or form. Those most suitable for the purpose of 
the gardener are carefully selected for propagation, 
while others not so desirable are destroyed; and thus 
after a few generations a fixed variety, race, or strain 
superior to the original form is obtained. Many garden 
plants have originated solely by selection; and it is 
certain that, qnitc independently of cross-breeding, much 
could still be done to improve our breeds of vegetables, 
flowers, and fmit by more systematic selection. The re- 
markable results obtained in the case of Major Hallett’s 
pedigree wheat and Mr Bennett’s hybrid tea-roses are in- 
stances in point Two robust-growing varieties of potato, 
the “^fagnum Bonum” and the “ Champion,” have been 
fonnd to resist better than others the attacks of fnn^ to 
which the plant is liable. Whatever may be the cause, 
whether the possession b}' the tuber of a more than ordi- 
narily thick skin, or other peculiarity, it is obvious that 
selectiou with a view to the development of this quality 
might be productive of the most important results. ' Darwin 
recommends, as a means of improving health aud fertility 
by intercrossing without loss of purity of race, to sow in 
alternate rows seeds grown under os different conditions as 
possible. 

Large and well-formed seeds are to bo preferred for 
harvesting. The seeds should be kept in sacks or bags in 
a dry place, and if from plants which aro rare, or liable to 
loso their vitality, they arc advantageously packed for 
transmission to a distance in bottles or jars filled with 
earth or sphagnum moss, without the addition of moisture. 
Cuttings and entire plants may be transported in wide- 
mouthed bottles. 

It will have been gathered from what has been said that 
seeds cannot always bo depended on to reproduce exactly 
the characteristics of the plant which yielded them ; for 
instance, seeds of the greengage plum or of the Bibston 
pippin will produce a plum or no apple, but not these parti- 
cular varieties, to perpetuate which grafts or buds must be 
employed. (m. t. ix.) 


Fast IL — ^The Practice op Horticultdse. 

The details of horticultural practice naturally range 
under tiie three heads of flowers, fruits, and vegetables. 
There are, however, certain general aspects of the snlgect 
which will be more conveniently noriced apar^ they 
apply alike to each department. We shall therefore first 
treat of these under four headings : — ^formation and pre- 
paration of the garden, garden structures and 
garden materials and appliances, and garden operations. 

L Formation and Preparation of the Garden. 

1. Site. — The site chosen for the mansion will mote or Site, 
less determine that of the garden, the pleasure grounds and 
flower garden being placed so as to surround or lie con- 
tiguous to it, while the fruit and vegetable gardens, either 
together or separate, should be placed on one side or in the 
rear, according to fltness as regards the nature of the soil 
and subsoil, the slope of the surface, or the general features 

of the park scenery. In the case of villa gardens there is 
nsuolly little choice : the laud to be occupied is cutup into 
plots, usiully rectangular, -and of greater or less breadth, 
and in laying out these plots there is generally a stimllor 
space left in the front of the villa residence and a larger one 
behind, the front plot being usually devoted to approaches, 
shrubbery, and plantations, flower beds being added if space 
permits, while the back or more private plot has a piece of 
lawn grass with flower beds next the houses and a space for 
vegetables and fruit trees at the far end, this latter being 
shut off from the lawn by an intervening screen of ever- 
greens. Between these two classes of gardens there are 
many gradations, but our remarks will chiefly apply to 
those of larger extent. 

The almost universal practice is to have the fruit and 
vegetable gardens combined ; and the flower garden may 
sometimes be conveniently placed in juxtaposition with 
them. When the fruit and vegetable gardens are combined, 
the smaller and choicer fruit trees only should be admitted, 
such larger-growing hardy fruits as apples, pears, plnms, 
cherries, drc., being rdegated to the orchard. 

Ground possessing a gentle inclination toward the south 
is desirable for a garden. On such a slope effectual drain- 
ing is easily accomplished, and the greatest possible benefit 
is derived from the sun’s rays. It is well also to have an 
open exposure towards the east and west, so that the garden 
may enjoy the full benefit of the morning and evening sun, 
especially the latter ; but shelter is desirable on the north 
and north-cast, or in any direction in whidi the particular 
locality may happen to be exposed. 

2. Soil and Sitbsoil. — A hazel-coloured loam, moderately SoO. 
light in texture, is well-adapted for most garden crops, 
whether of fruits or culinary vegetables, especially a good 
warm deep loam resting upon chalk ; and if such a soil 
occurs naturally in the selected site, W little will be re- 
quired in the way of preparation. If the soil is not 
moderately good and of fair depth, the situation is not an 
eligible one for gardening purposes. Wherever the soil is 
not quite suitable, but is capable of being made so, it is 
best to remedy the defect at the outset ; and as it will 

be found easier to render a light soil sufficiently retentive 
than to make a tenacious day sufficiently porous, a light 
soil is to be preferred to one which is excessively stiff and 
heavy. It is advantageous to possess a variety of soils ; 
and if the garden be on a slope, it will often be practicable 
to render the upper part light and dry, while the lower 
remains of a heavier and damper naturu 

Natural soils consist of substances derived from the 
decomposition of various kinds of rocks, the bulk consisting 
of clay, silica, and lime, in various proportions. ^ As regards 
preparation, draining is of course of the utmost importance. 

^ ^ xir. — sS 
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Tbe groand should also be trenched to the depth of 3 feet 
at leMt^ hat the deeper the better, provided the goodecnibe 
not baried under a moss of inferior quality. In this opexa^ 
tion all stones tetger than a man’s list must be taken only 
and oU roots cd trees and of perennial weeds coreftxlly cleared 
away» When the lAole ground has been thus treated, a 
moderate lumng wiU, in gener^ be nsefoL After 1}]^, 
Bttpposii^ the work to have occupied most of the summer, 
the whole may be laid up in ridges, to expose as great a 
snrface as possible to the action of the win^s frost 

Axgill&ceotis or day sdls axe those which coutain a lai» tier- 
eentt^ (45-50) of day, and a smdl percentage (5 or less) mme. 
Obese are unfitted for nrden purposes until improTed W dzeiui&g, 
liming, trend^p ana the addithm of ponms materials^ sndias 
ashei^ homt hallw, or sand hnt when monragfathr improved they 
an reiT fertile and less liable to become cshausM than xnostotixer 
soils, lioamy soils coaUi&aconndembl 0 mxBnt% (30-45 per ccmt) 
of day, andamdler entities (5 or Use) lime andhamus. Such 

sdls^pe^ dtaSned and ptepend m very smtabU for 

and when ce priqrarthm of chiy ia smaller (20-S0 per cent) thev ' 
form exceltwat garden soils, inwhioh tin better si^of fruit tnw i 
^rlys^s an those which oontain a considemble net- 

cenmge (10-20) of bm^ and are called diw marls, loamy marls, 

« ndy maris, accot^g as them several %cedie&ts pnpondemtc. 
The my mark or^ Hke cky soils, tpo stiff^ garden purposes nntil 
^diota^ ; losmy marls an fertile and well eutted to feuit 
trees, and sandy mrls an adi^pted fer inodndni; eorlv enma. Cal- 
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awj^emlfr cold imd wet VegetaWe 

gamen moulds and those known as pea^ eoi2& ^ 

ft scared Jew impaiteBce 

totodSt*LSSf'T^“L*S*'‘ 

to be dealt with, it anigt be removed or a„ 

nnevea enbsi^ e^eciall; if retenlivev is jneist 
u water is apt to^oUect in the hoUow% and thim^^ 
the upper eoa The remedy is to make the S SfS 
stti&ro agree with that of the ground. When^^m » a 
hard pan Axs should be broken up and if of hod nnaVfw 
the material shonild be removed altogether. Wien thet^ 
an injwons preponderance of metoffic oxida or“^^ 


[eiiis as QjjssEs. 

The disttibntion of the garden area in walks, borders, 
and compartments mnst be partly related by the out- 
line at the gronsd. £a gene^ a gravel walk, 6 or 8 feet 
broad, is led quite ronnd the garden, both witUn and with' 
ont the walls. A walk of dimilar dimensions is often con* 
stmcted in the centre of the garden in the direction of the 
glased houses, and this is someiiines crossed by another at 
right angles^ which is far preferable to having the walks led 
duganalfy from the comers, ^ce this throws tbe endosed 
plots out of die square. The q»ee between the wall and 
the walk that skirts it is called the wall-border, and is 
commonly from 15 to 20 feet broad. On the interior of 
the walk there is nsnahy another border 6 or 6 feet broad, 
which is generally occupied hy fruit trees, trained either as 
espaliers, as dwai^, or os pyramida The middle part of 
the garden is ^vided into rectangular compartments for 
raising the vations cnlinaty crops. It is advantageous to 
have several small beds, in which to cnltiTate the less bulky 
Bulyect^ snch as bam], sagc^ tam^n, das,, which, in laiwa 
spacer are apt to be overiowed or neglect^ 

A ronsideraUe portion of the norfli wall is usually 
^ered in front wim the ^ased stmctnres callsd {oreine- 
honses, and to these the houses for ornamental plants are 
sometimra attached; but a more appropriate site for the 
tetter IS the flower garden, when that forms a separate 
d^^mt. Itis wel^ how^, thateveiythmg cmmccted 
mth the forcing of fmits or flowers shonld bo concentrated 
gronH induding melon and pine 
veD-sheUered spot in the sUt^ or 
ononeade of the garden, and adjoining to this mSbe 
found a su^Ue ate for the compost ground, in which 

“Vi. i. S 
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a mansion u from 4 to 6 acrra • w 7 - ^ 

extent varies from 12 to 20orBvim 

to 3 acre^ enclosed byira?b^rf^®° ^ Sfodm of 2 

howevn, suffice for the snoowf^**®'*®^ ^ 

In laying ont 

in minute detail befoMamn.^*^® «ho^ be prepared 
of the kitchen and frnit garden 
rather than curvilCr 

t® ^ more wiping of 

Aonld be compactly 
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M Uteyrm affoid valuablfl suace for the irrowrii ef tim 
are bmlt is of conaderable importanca In the warm^ 

placed as to face 
the son at abont an 
hoar before noon, 
or a little to the 
oast of sooth; in 
less favotued locali- 
ties it should be 
made to face direct 
south, and m still 
more unfdvontable 
^fcricts it shonld 
tonr 



woe accommodated Tni^T . 

Petnmqne residence^ gardenrof riUra or 

permitted ; when ^ form mav be 
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of Garden an new i» 

walls “Slfi ^ 

fv 1 . *'“ 1 ^ P«M, 

a parallelogram with ita W T 
tiou of about five toftriJof Ptapor. 

^t and wes^ may be waning 

^ords a greater extent of south wairflio * ** 

?l»omp^, in the any other. Mr 

» nearly in this Sires a figure which 
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760 feet from east to Tvest, and 440 feet from north to 
south, is nearly of the same proportions. 

The spaces between the walls and the outer fence are 
called slips. A considerable extent is sometimes thus 
enclosed, and utilized for the growth of such vegetables 
as potatoes, winter greens, and sea-kale, for the small bush 
fruity tmd for strawberries. The slips are also convenient 
as affording a variety of aspects, and thus helping to pro- 
long the season of particular vegetable erops. 

4. Shelter . — A screen of some kind to temper the fury 
of the blast is absolutely necessary. If the situation is 
not naturally well sheltered, the defect may be remedied 
by masses of forest trees disposed at a considerable distance 
so as not to shade the walls or fruit trees. I^ey should 
nos be nearer than say 50 yard^ and may vary from that 
to 100 or 150 yards distance according to circumstances, 
regard being had especially to peculiarities occasioned by 
the configuration of the country, as for instance to aerial 
currents from adjacent eminences. Caro should bo taken, 
however, not to hem in the garden by crowded plantations, 
shelter from the prevailing strong winds being all that 
is required, while the more open it is in otlier directions 
the better. The trees employed for screens should include 
both those of deciduous and of evergreen habit, and 
should suit the peculiarities of local soil and climate. Of 
deciduous trees the sycamore, wych-elm, horse-diestnat, 
beech, lim^ plane, and poplar may be used, — the Populvs 
canadensis nova being one of the most rapid-growing of 
all trees, and, like other poplars, well-suited for nursing 
other choicer subjects; while of evergreens, the holm 
oak, holly, laurel (both common and Portugal), and such 
conifers os the Scotch, Weymouth, and Austrian pine^ with 
spruce and silver firs and yews, are suitable. The conifers 
make the most effective screens. 

Extensive gardens in exposed situations are often 
divided into compartments by hedges, so disposed as to 
break the force of high winds. Where these are required 
to be narrow as well as lofty, holly, yew, or beecdi is to be 
preferred; but, if there is sufficient space, the beautiful 
kurel and the bay may be employed where they will 
thrive. Smaller hedges may be formed of eveigrecn privet^ 
or of tree-box. These subordinate divisions furnish, not 
only shelter, but also shade, which, at certain seasons, is 
X)ecaliarly valuable. 

Belts of shrubbery may bo placed round the slips out- 
side the walls ; and these may in many cases, or in certain 
parts, be of sufficient breadth to furnish pleasant retired 
promenades, at the same time that they serve to mask the 
formality of the walled gardens, and are made to harmonize 
with the picturesque scenery of tlie pleasure ground. 

5. Water Supply. —Although water is one of the most 
important elements in vegetable life, we do not find one 
ga^en in twenty whore oven ordinary precautions have 
been taken to secure a competent supply. Bain-water is the 
best, next to that river or pond water, and last of all that 
from springs; but a (diemical analysis should be mode 
of the last before introducing it, as some spring waters 
contain mineral ingredients iqjuiions to vegetation. Iron 
pipes are the best conductors; they should lead to a 
capacious open reservoir placed outside the garden, and 
at the highest convenient level, in order to secure suf- 
ficient pressure for effective distribution, and so that the 
wall trees also may be effectually washed. Stand pipes 
should be placed at intervals beside the walks and in other 
convenient places from which water may at all times be 
drawn ; and short flexible tubes shonld bo made to fit on 
to them, to which a garden hose can be attached, so as to , 
permit of the whole garden being readily and when neces- 
sary profnsdy watered. The mains should be placed nnder 
the walks for safety, and also that they may be easily { 
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reached when repairs are required. Pipes shonld also be 
Jaid having a connexion with all the various greenhouses ' 
and forcing-houses, each of which should' be provided with 
a cistern for aerating the daily supplies. In facl^ every 
part of the garden, indnding the working sheds and 
should have water supplied without stint. At the nn mA 
time it is not espedient to admit of large bnainH or ponds, 
and far less of a running stream in a garden. 

6. Approadi and Fence. — ^Thc entrance to the garden £n- 
from without is a matter requiring the exercise of sot"" trances, 
taste and of sound judgment. If possible, it shonld be from 

the south and front, so that the pleasing effect of the range 
of glazed houses may be realized by the visitor on entering. 
Sometimes a lateral entrance, leading from the flower- 
garden through an intermediate shrubbery, and coming 
upon the hot-houses in flank, may be necessary. The 
worst of all entrances is from the back or north, everything 
being then viewed in reverse. 

All gardens of large extent should be encircled by an En- 
outer boundary, which is often formed by a sunk wall or closma. 
ha-ha surrounded by an invisible wire fence to exclude 
ground game, or consists of a hedge with low wire fence on 
its inner side. Occasionally this sunk wall is placed on the 
exterior of the screen plantations, and walks lead tlirough 
the trees, so that views are obtained of the adjacent 
country. Although the interior garden receives its form 
from the walls, the ring fence and plantations may be 
adapted to the shape and surface of the ground. In 
smaller country gardens the enclosure or outer fence is 
often a hedge, and there is possibly no space enclosed by 
walls, but some divisional wall having a suitable aspect is 
utilized for the growdi of peaches^ apricots, d;a, and the 
hedge merely separates the garden from a paddock used for 
grazing. The still smaller gardens of villas are generally 
bonnded by a wall or wood fence, the inner side of whieffi 
is appropriated to fruit trees. For the latter, walls are 
much more convenient and suitable than a boarded fence, 
but in general these ore too low to .be of much value as 
aids to cultivation, and they are best covered with bush 
fruits or with ornamental plants of limited growth. 

7. Walhs and Edgings. — ^The best material for the con- Wnlke. 
struction of garden walks is good binding gravd. The 
ground should be excavated to the depth of a foot or more, — 

the bottom being made firm and slightly concave, so that 
it may slope to the centre, where a drain should be intro- 
duced ; or the bottom may be made convex and the water 
allowed to drain away at the sides. The bottom 9 inches 
should bo filled in compactly with hard coarse materials, 
such as stones, bri^batEf, dinkers, burned day, Ac., on whidx 
should be laid two or three inches of coarse gravel, and 
then an inch or two of firm binding gravel on the surface. 

^10 surface of the walks should be kept wdl rolled, for 
nothing contributes more to their degance and durability. 

All the principal lines of walk should be broad enough 
to allow at least three perK)ns to walk abreast ; the others 
may be narrower, but a multitude of narrow walks has a 
puny effect. Mnch of the neatness of walks depends upon 
the m atarial of which they are made. Gtavd from an 
inland pit is to be preferred ; though occasionally very ex- 
cdlent varieties are found upon the sea-coast The gravds 
of Kensington and Blackheath have attained considerable 
celebri1y,and have been frequently employed in remote parts 
of the kingdom, the expense being lessened 1^^ their being 
conv^ed to different searports as ballast for ships. Gravd 
walks must be kept free from weeds, dther by hand weeding 
by occasionally salting the surface, or by watering wim 
boiling salt water. In some parte of the country the 
available material does not bind to form a dose even 
surface, and sudi walks are kept clean by hoeing. ^ 

Grass walks wore common in English gardens daring the 
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of the Dutch tastC| bat, ooing to tho freqaeat I 
humiditv of the eltmal^ they tove in agreat measure been j 
dhcardciL Then tUsnse & perhaps to bo regFetted, os tn 
«onie situations, panicularly belund lengthen^ screens of 
trcc5, they form reiy agteeabte promenades iu dry, hot 
rrc it?ier. Gn«3 waUs were made in the same way as 
gni5s lawn<. When tho space to be thus occupied bad 
been prepared, a thin layer of sand or poor earth was laid 
apon the surface, and over this a similar layer of good 
sML This omugement was adopted in order to prevent 
cxcc.«5ivc laxnrmncc in the grass. 

^'fyinys.^Wa{ks are sepoiated from the a^oining beds 

fit mnftfir nP VPfitfH TP limniv 
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equal to the mean tempeiataie of the open plain 7" fhither 
sonth. The eastetn and trestem aspects are set apart for 
fruits of a somearhat hardier dtaracter. , 

T?here the indmation of the ground is considerably and 
the presence of high trails wonld be olgectionahly the latter 
may be replaced by sunk walls, l^ese should 'not rise 
more than 3 feet above the levd of the ground behind 
them. As dryness is favourable to an increase of heat^ 
sndi wnlls.shotild be either bnilt hoUoW) or packed behind 

tn fbn tTimlrnfUftt nP 3 n'p Pioat iinfli wiTvIOa 4SS^&.ji. 




Wax 


and boidcrR in a variety of way& If a living ed^g is 
adopted, by far tho best isufibrd^ by the dwarf Dntcb bos 
planted cinpcty in line. It is of extremely neat growth, and, 
when anuoatly clipped, will remain in good order for many 
years. Voiy good edgings, bat of a less durable character, 
are formed by thrift iraeria), double daisy {Beilis 
pereantf)^ gent ianella {Genttana neauli^, and London pride 
(SwfrajQ nmbma) ; or by some of the finer grasses vciy 
enrefuily selected, such as the sheep's fescue (/^sivcaortna) 
or ita glaucous-leaved variety. Indeed, any low^wing 
heTbaceous phut, susceptible of minute dWsion, is emteUe 
fwanrfglng. Edgings may also be fonned of nanwrfips 

tone UQir. slato. ViIab Vm^aI-a Mta ubi. 

Stevens __ . 
ham Gardens (fig. 

2), which is mode 
of a very durable 
kind of day, and is 
remarkably neat in 
appiaranca It is 
IS inches long, 5 
toebes deep^ ond 5 
inches brood, end, 

resting on tho broad 

bi?e, IS held firmly 2.— fitcreos's EOging 



IL Oardejt Strudures^ 

tt.niSS'to“S'S;£" 

«( hcit-hott#ej, or ft may b* *****'® *“®S8 

•he one side with the best Srt 

other tntb the 3 '.inl fn garden, and on tiie 

Ins been already referred ta^»?’^®“ garden Trails 
sflbricd by a wall, and the increas^ to ^® *^®*f*t 

of Great 

fniiU ; and hence, the inner sid. nf* outdoor 

roathem aspect, fe appreJnS to tb ."f 
It »«, indeed, utimated that siw* fender kinds, 

creased te-nperature canal to 7’ of io- 


jew lucro ui «uejLi«r » iieigaif oi o or / zeet wtii 

generell^r be snffirient for the vraOs of a g^en, but for 
the training of fruit trees it is found that an average 
of 12 feet is most snliabla In gardens of large siee the 
northern or principal wall may m 14 fee^ and the aide 
walls 12 feet in height ; while smaller areas of an acre or 
80 sh^d have the principal walls 12 and the side walla 10 
feet In height. As brick is more easily bnilt hollow 
stony it is to be preferred for garden walls. A 14-inch 
^Uow wall will take in its constmetfem 12,800 brhiky 
T^e a solid O-inch ony with piers, wfll take 1 1,000 : hut 
the hollow widl, whfle thus only a little mote costly, wifl be 
gmwy raperior, being drier and wanner, as well as more 
suMtantmL Bricks cannot be too well burnt for pa-^fn 
Trails j the hard» they are the less mmstnre trill flier 
aoswh. _ The darker colour they acquire when the process 
of bnn^ u prolonged is also mote in harmony with the 
snmnndmg objeets. At one time brick 
jato were preferred on acconnt of the 
facihfy thq^ afforded for training trees, 
tat now cast-iron studs (fig. 3) or some- 
times n^ ate placed in the wall during 
ite erection, being pushed into the joints 
before ^ mortar becomes set^ and ranged 
m strai^t lines, both vertically and hori- 

&c.,16inches. 

which dioSd Fio, 8.-CnsWren 
ta ttnsted after bemg tied to the stud or StxriL 

Si"® XT between the branch and the 

metol htoy ^ent walls are hdlt of stS^. w 

Iragth, and built in te^Ost coirni sif® *»q“ired 
sltrays bo bnilt vrith should 

off their sutfiic^ for throwmg the raia-water 

3 to 24 inchSTtat to tX?? P«8oct less than S 
Ijtoch^. sSerei«"«^ft®£,^^>»«tondedto 
Portland cement is 

copings of TTOod, which mar Tenqiorajy 

I gjMM. irm W«, iM P«>- 



2nd ^riioiild be nnt on ^®®"®sorafootwide 

taas bei^ to e4ind? S 

Jgbt pretty freely, yet^S ®^ito 

f^tsj ‘*&««ivi’irtobe kfSi J® off otoLino^ 

up again in tho monjto<r^ evening, eS 

when they are of^Tttrt£^'?,E“S» ehonld be 

am foIi.se Ba, ta™ a. Ml 
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lev. contriTance that serves to intermpt tadiation, 
hough, it may not keep the tempeiatnie mndi above freez- 
Dg^ will be found sufficient. Standard fruit trees must be 
eft to take their chance ; and, indeed from the late nesw of 
heir flowering, they are generally more injured by blight, 
ind by drencldng raini^ which wash away the pifllen of 
he flowers, than by the direct effects of cold. 

Hot walls, whether constructed to be warmed by flues or 
lot-water pipe^ are nearly or quite obsolete, ^mr chief 
ise is to assist in ripening the young wood and the crops 
if the later varieties of tender fruits by the aid of artificial 
leal^ but the expenditure would be more usefully directed 
X) the construction of a glazed house- for that purpose. 

Espalur Bails. — Subsidiaiy to walls as a means of 
xaining fruit tree^ espalier rails were flirmerly much em- 
iloyed, and are still used in many gardens. Ih their 
simplest form, th^ are merely a row of slender stakes of 
arch or other wood driven into the ground, and connected 
>y a slight rod or fillet at top. The use of iron raUs has 
low been almost wholly discontinned on account of metal- 
ic substances acting as powerful conductors of both heat 
ind cold in equal extremes. Trees trained to espalier 
aOs have some advantages, as they are easily got at for 
lU cultnral operation^ space is saved, and the fmi^ while 
iredy esqsosed to sun and air, is tolerably secure against 
riniL They form, moreover, neat enclosures for the 
vegetable- quarters, and, provided excess of growth from 
he centre is successfidly grappled with, they axe pro- 
luctive in sofls and situations which are suitable. 

10. Plant Housa. — ^These include all those [structures 
vhich are more intimately associated with the growth of 
imamental plants and flowers, and comprise conservatory, 
plant stove, greenhonse, and the subsidiary pits and frames, 
ihey should be so erected as to present the smallest extent 
>f opaque surface consistent with stability. With this 
ibject in view, the early improvers of hot-house archi- 
lecture substituted metal for wood in the construction of 
he roofs, and for the most part dispensed with back walls; 
)ut the conducting power of the metal caused a great 
rregularify of temperature, winch it was found difficffit to 
M)ntcol; and, notwithstanding the elegance of metallic 
rouses, this circumstance, together with their greater cost, 
ind some doubt as to their durability, .has induced most 
ecent authorities to give the preference to wood. The 
iombination of the two, however, as in the Crystal Palace 
it Sydenham, shows clearly that, without much variation 
)f heat or loss of light, 'any extent of space maybe covered, 
ind honses of any altitude constructed 

The earliest notice we have of such structures is given 
n the Latin writers of the 1st century (Mart., viiL 

L4 and 68) ; the ’A&SyiSos to'which allusion is made 
ly various Greek authors, have no daim to be mentioned 
n this connexion. Columdla (xL 3, 51, 52) and Pliny 
B'.E’., rix. 23) both refer to &eir use in I^y for the 
iultivation of' &e rarer and more ddicate sorts of plants 
ind trees. Seneca has ^ven us a description of the applica- 
ion of hot water for securing the necessary temperature, 
fhe botanist Jungermann had plant houses at dltdorf in 
Switzerland ; those of Loader, a London .merchant^ and 
he conservatory in the Apothecaries’ Botanic Garden at 
Ihelsea, were the first structures of the kind erected in 
Iritish gardens. These were, however, ill adapted for the 
'rowth of plants as they condsted of little else than a 
luge chamber of masonry, having large windows in &on^ 
vith the roof invariably opaque. The next step was taken 
vhen it became fashionable to have conservatories attached 
o matiBinnH, instead of having them in the pleasure 
'rounds. * 1 ^ 11 * arrangement brought them within the 
irovince of architects, and for nearly a century utility and 
itnpag for the cultivation of plants were sacrfficed, as still 


is often the case, to the unity of architectural ftT prA«»>n 
between the conservatory and the manninn . 

Plant honses must be as^ far as possible impervious to 
\mt and cold air from the ^terior, provision at the onmn . 
time being ma^ for ventilation, while the escape of worm 
air from the interior must also be under controL The- 
most important part of the enclosing material is necessarily 
glass. But as the rays of light, even in passing through 
transparent glas^ lose much of their energy, which is farther 
weak^ed in proportion to the distance it has to travel, the 
nearer the plant can be placed to the glass the more per- 
fectly will its functions be performed; hence the import- 
ance of constructing the roo& at such an an^e as will admit 
the most light, especially sunlight^ at the time it is most 
reqnued. Plants in glass honses require for their fullest 
development more solar li^t probably th«m even our 
best hot-houses transmil^ — certainly much more than is 
transmitted throng the roofs of houses as generally con- 
structed.^ 

Plant houses should be constructed of the best Baltic 
pine timber, as being the most durable, but the whole of 
the.parts should be kept as li^t as posrible. In many 
honses, especially those where ornament is of no conse- 
quence, the raft^ are now omitted, or only used at wide 
intervals, somewhat stouter sash-bars being adopted, and 



Fia 4. — ^Lean-to Vlant Hoose. 


stout panes of ^ass, 8 to 12 indies wide, made use of. 
Such houses are very light; being also very dos^ they 
require careful ventibtion. The glass roof is commonly 
designed so as to form a uniform plane or slope from back 
to front in lean-to honses (fig 4), and from centre to sides 
in span-roofed honsea In some cases, however, the roof 
BaahpM are fitted up on the ridge-and-fnrrow prindple 
invented by Sir Joseph Paxton, shown in fig. 6, which 
represents the original ridge-and-furrow house erected by 
Tiim at Chatswoi^ To secure the greatest possible 
influx of some sdentific horticulturists recommend 
curvilinear roofr; but the superiority of these is largdy 


1 Sir Einight, an nnquestaonaUe authority, proposed a general pitch 
or devation of 84* for the latitude of London, the angle at which the 
laya of the mid-day ^ ore perpendicular to the auiliace on the 20th of 
May and 21st of July. This -Would afford four months, from the 20th 
of April to the 2l8t of August, during -which -the angle of incidence at 
mid-day would not at any rime amount to 0*, while riie deviation at 
the -winter solsrice would he 43*, and the loss of light from reflezjgsa 
would be little more than The an^e of 46* has been ^ 
mended as a pitch eztremdy suitable for early -vineries an djn* p 
in which case the midsummer deviation would he 19*. 
and the -winter deviation SO*, the loss being nearliation of Finery, 
exactness, however, has been sought in this matte,. hnino 

sary. The reduction of the oparaty of the roof nriJ/j*^ forroS^atiom 
and dqpth of rafters and astragals is of much more c b _ 
massive rafters, finimed sashes, and faferior glM J^winir. 

firaements. Tviih numcroiis overlaps liable to be cboked vnb 
intercept a large proportion of the solar light and heat 
glass bonseSi 
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due to tte abwnce of laftets, wUch may also be dis^nsed 
with in pWn loofa Span and tidge«nd-far»w rows, the 
fonus now mcsfly pcefened, aio ezceedin^y wdl adapted 
for the admission of li^t^ eepeinally when th^ oie giaaed 
to withia a few 
mches of the 
gcoand. They 
canbemadevtoo, 
to co'ver in any 
extent of area 
withont snstaiBK 
ing walls, lit- 
it has been 
proposed to sup* 
port snch loofii 
to a great extent 
upon suspension 
principIeSy the 
interim cdfaunns 

*^®dB«-«na*PBmrw Hmk Hobm. 

ducting the rain-water off tbe roof to underground drains 
or reservoirs. The lean-to is the least detirable fotxQi 
since it scarce^ admits of dieganee of design, but it is 
necessarily adcmted in some cases. 

lu glatin^ greater the sarfooe of glass, and the less 
space occupied by rafters and astragals as weU as overlaps^ 
the greater the admission of light Some prefer that the 
sash-bais shonid be grooved instead of rebai^ and tins 
plan exposes less pnt^ to the action of the weather. The 
simple bedding of the ^ass, without use of over 
patfy, seeau to be widely approved ; but tbe glass may 
be fixed in a variety of other ways, some of which are 
patented In Beards method ^a very good oue) tbe gi ns ? 
a fixed between strips of felt, ^e covering bar being Ldd 
m position ly white metal nuts t^htiy sinewed. Good 
rewtts have also beeu obtained from the system introduced 
^d unproved by Rendle, which covets aU the framework of 
the roof, so that the timber is not mcposed to the vicbsi- 
tudes of weather. 

The Otoiti 
boas to he 


H 0 E T I C U L T TJ B E 


, M oftm m connoxioa with too mnnrinn 
« >-■««« p^tlwdwwiwg^ioom or boodwr. But when 

** *6 of the WUiwf. and 

n^ect^ble m oeeonnt of adraitHw damp to tho diwrinc- 
eiiCTnBtanccs will odnu^ it a better to 

meane of a gtas owndor. In oider that the conMrSvW* 1« 
gey wjft floiren, than dionld be a snbsMSwotraS to 

^ prejm^ be pieced in thedlower lauden xihel^K 


h^d^gB 

Side tamei and onen amiLi m h!*™ ^ petmenent jdante ; IJie 
WelB. ^ 

afforded ^Whamnia. ifn^ff 

Britain, for the i • w - ^ 

frnite; and benceTSM the gtowth of tmOi 

i tes* 


[yliAktr IIOURFA 
6 represents a foirn of home 


HoUowny. It is 20 feet w»io ond IS xect lugu, tno icngin in tins 
COSO boto DO feet, bat of comso taxy other convenient Icpi^h could 
bo sdopted. The side wells are suimountcd by short uprigiit sashes 
vrMoh open out- 
wards by mo- 
cliineiy a, ond 
tho rom is pro- 
vided witli Mill- 
ing upper sa8lie<i 
for top ventila- 
tion. In tho 
centre is a two- 
tier stage for 
plants, 0 feet 
wide, with a 
pathway on cadi 
side 3 feet wide, 
and a sido tablo 
4 foot tridc, the 
sido tables bc- 
fiat, and 
the centra stage 



Fiq. 0.--Sectlim of Creenhouse. 


hvahy rv um w 4aato 

li^t. Span-roofed honscs m uiis ciianmcr f^nouw run nonfi ana 
sonth so ns to secure on cqniiluntioii of light, and shouli] bo minneri 
fay two 4-ineh hot-water pipc^ carried under tho side taldiw ^oixg 
each sido and across each end* AVhcrc it dcrired to cnltivat*® a 
huge niuubcr of plants, it is much bettiT to increa«o the- iminlior 
Of sndi hoUKs than to }ffori<lo latger structures- The uundlor 
housM are for better for cultnml j[mrpo«o.S while the ]dante t'an 1*0 
classified, and the little defnib of mnnagement more conveniently 
attended to. Pehugoniutns, nneniriRs, calceolarias cyclanmu^ 
camellias hcatlis, AnslmHan plants, roses and other iniecidltir;( 
might thus have to thcmaelvea ritlier a whole liotti>c or piit of a 
hoa£«, the conditions of whSrh could then be snore necnrately 
littcil to tho wonts of the inmates. 

Tlie ^n-to house is in most respects inferior to llic bpan-roored : 
MO of tho latter could be ronverted into two of the former of cnoH>- 
titenmetsbya flisisiotial wall along tho centra. Except wiiw 
apace does not permit a Bpan«io<ife<i busMing to lie introduced, a 
Iran-to IS not to lie racommended ; but a liouho of this cIom may 
oftmi ^ gfttttlv imtinved by ailopting a half-span or hipiicil roof 
in^T " «hOTt atope lifted and a lonpw 

of Inigo spodmcn«i of heaths, Austrsdiaxi 
has to be carrird on, a span-roofeil 
f ”1 *«“y pometimc^ prow® 


niiMicr plaiitKi iiiifl allow in;; thf 


li. M V oravaiuni, minp 

oiti^BBtlicrtho^riiig cKctcd forstnollcr plantn.” 

‘S®® »**”d on or neanr tl» floor. ^ ^ 

<11 w ***^ fro*" flw RiwinhouM* oxcoirt m 

S^Sf »bo hoi,-^ For 

and^ ibr all dioioer 
Mljecte, thoamoller 



l^fiiothigh, witha 
sulo table of 4 feet 
oneach8ido^anat}i- 
woy of 8 feet, and a 
stage on two 

Icwb of 6 feet 
igle, will be picfor. 
because mores 



of h^t 

^ViBianu*8 jdiat 
ftovo(fig7),whlch 
“s^ROodmodfti 

MRr* 



Fia 7.--*Seelion of Want Stove. 

It has, how- 
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Three or four rows of ppes wDl he required on each sidOi according 
to tho heat poposMkl & oe mainlined 
In thdr interior fittings plant stoves requiro more core 'Qian 
greenhouse^ which are mudh drieri and in which consequently the 
staging does not so soon decay. In stoves the tnblcs should always 
be of slate or stone, and the supports of iron ; date is now most 
commonly used. This should bio .covered witli a la^ of 2 or 8 
inches of some coarse gidtty material, such os jiounded spar, or tho 
shell sand obtained on tho sea-coast, on which the pots ore to 
stand; its use is to absorb moisture and ^dually give it out for 
tho bimefit of the plants, Tho pathways should bo paved, or made 
of concrete and cement, and Qie surface should be gently rounded 
so that the water required for evaporation may dram to tho sides 
while the centre is bulficicntly dry to walk upon ; they should also 
have brick or stone edgings to prevent tho water so 'applied soak- 
ing away at tho sides and thus being wasted. 

Position ^le greenhouses, if largo and ornamental, should bo contiguous 
of plant to the flower garden or pleasure ground; but if of the sunple 
houses, character employed only^ ior growing docorativo plants, it is belter 
to associate them with similar houses set apart for other purposes^ 
in an enclosed portion of tho grounds contiguous to the potting 
sheds, where fum and otlier matorials retired can bo conveniently 
stored, and wliere all the untidiness of tho workdiops may be 
masked. For this reason it is a very convenient plan to place side 
by side a series of small span-roofed houses for growing plants, 
where they can be connected by a glazed passage-way at the back. 
The glazed Avay may be utilized lor Qie cultivation of plants re- 

S uiring less light tiian others, such as ferns, camdlios, &c. ; it 
lioula communicate with the workmen's offices, whicli are com- 
monly placed on the north side of tho garden wall, so that 
potting and other cultural operations may bo carried on without 
creating a block or confusion in the several houses. Wherever 
placed, it is in^rative that all plant houses diould have a free and 
abundant admi^on of light 


FVoit 
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Vinery. 


11. Fruit JETonscs. — ^The principal of these are the vinery, 
pinery, peach house, cucumber and melon house, and 
orchard house. These or a portion of them, especially the 
vineries and peacheries, are frequently brotight together 
into a range dong the principal interior or south wall of 
the garden, where they are well ei^osed to sun and lights 
an ornamental plant house being sometimes introduced into 
the centre of the range in order to give effect to the outline 
of the buildings. When thus associated, the houses are 
usually of the lean-to class, which have the advantage of 
being more easily warmed and kept warm than buildings 
having glass on both sides, a matter of great importance 
for forcing purposes. 


Tho Vinery is a house devoted to tho culture of the grape-vine, 
which is by for the most important exotic fruit cultivated in 
l^glish gardens. ^Vhen forming port of a range a vineiy would in 
most cases be a lean-to stracture, witii a sharp pitch (45*-50”) if 

intended for early 
forcing, and a flatter 
roof (40”)^ with longer 
rafters if designed 
for the main or late 
crops. Mr A. F. 
Barron, a recognized 
authority on 



growing, recommend 
m tho Florist and 
Fomologist (1879, p. 
37) three masses of 
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Fio. 8. — ^Lean-to ‘>^nery. 

sdnerics, namely, early for tho production of early or forced jgrapes, 
gcneral<rop for all unneated grape houses, and late for jnodnoing and 
keeping grapes till late in tho season, each requiring its own spedal 
arrangements. Tho following are the tiireo forms of houses re- 
commended by him. (I) The leanrto (fig. 8) is tho simplest form, 
often erected agamst some existing wau, and the best for early 
forcing, being warmer on account of tho shelter afforded by the 
back wiilL In this house the principal part of tho roof is afixtare, 


ventilation being provided for by gmall lifting saQies against the 
back wall, and by the^ upright front sadies bmig hung on a pivot 



front, and trained up- 
wards under the roof. A 
second sot of vines maybe 
planted against the Imck 
wall, and will thrive there 
until the shade of thi 
roof becomes too dense. 

(2) The hipped-roofed or 
time-quarter span (fig, 

9) is a combination of 
the lean-to and tiio i^an- 
roofed, uniting to a great 
dc£^ tho advantages of 
both, being warmer than 
tho ^n ondli^terthan : 
tho Icon-to. The heating 
and ventilating arrange- 
ments are mu(£ the some xi... n TT- J i* .3 <Er- 

os in the lean-to, only »•— Hipped-Roofed Vinerj-. 

the top sashes which open are on tiie back slope, and tiietefore 
do not interfere so mudi with the vines on the front slope. 
In both this and the lean-to the ^ect should be as nearly auc 
south as possible. Houses of this form are excellent for gene- 
ral purposes, and thqy are well adapted both for muscats, 
which requite a hi^ temperature, and for late-keeping grapes. 
(8) The span’^roqfea (fig. 10), the most elegant and onmmentol 




Fio. 10. — Span-Uoofed Vineiy. 

form, is emedolly adapted for isolated positions ; indeed, no other 
form afTords so much roof space for tho development of the vines. 
The amount of light admitted being very great, these houses 
onsiver well for general purposes and for the main crop. The largo 
amount of glass or oooUng surface, however, makes it more diffiemt 
to keep up a high and regular temperature in them, and from this 
cause WHY ore not so well adapted for very early or very late crops. 
They are best, nevertheless, when grapes and ornamental xdants are 
gnnvii in the same house, except indeed, in very wot and cold 
districts, where, in consequence of its greater 'wormtii, the lean-to 
is to be preferred. 

The Pinery is a house devoted to the cultivation of the pine- F> 
apple. Tho pineries or ^e stoves of former times wore generally 
la^ lofty structures oi tiie lean-to vinery fashion, and heated 
by smoke Hues ; but these 
were superseded hy build- 
ings of more conmet form, 
su^ os that of Baldwin, 
a noted pine grower of his 
day, in whidi the low roof 
was hipped, the tiiort or 
northern idope being of 
slate, and the glazed sashes 
being fixtures. These were 
ai^^dn improved Iw the sub- 

sfatatioii of glua for skte m ll._Seoaon of Pinery, 

the back uope, and of hot- ^ . t. • 

water pipes for smoke flues as the heating medium, openings l^ing 
provided at back and front, os at a (fig. ll)i for ven^&tioji. 
Duch housds as these are low, and therefore are more ^ronomi- 
colly kept at tho .high tempmture necessary for pino^^wing. 
Mio best form of pmery is a low structure^ of this kind, rat some- 
what wider, so os to permit of the utilization of the front 'and back 
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just in Atow spaOi 
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Sn^rpcao. T]>o^t»?« 
shMiir bo plaatad i^o 
and tiained up towards tto 
ritl m on » tidlis about 
a from tho gloss, tho 
walls being archid t^^ 
nit the Ognas of the 10 ^ 

A trellis path should run 

along tlie centre, and ino^ 

bMo pieces of trellis should 



Fro. 12.— Modern Pinery. 

hsttoin heat ahouM be provided by froinenUiro tan « 

wpes or oTot-wot^anh 

^rfnnin^hed. Von&tore should be fix^ at sjiort in tgral s 


in we inmii vruu uauamw 

and the alteniftte upper eashw Aomd ^ ^de to on 
teeponding venlalfttow dose to the top of the heck waL 

of pine ptote is not extei^ve^ cwtoin and abund- 
ant oioiis offndt caimot be expected; anditwthereforonoo^^* 
tehave^odyftoitingpiner&butptoonM 

axe OBneniUy’ called pftw into, and diffeir Httle “le pits 
need for aecommowthig otoertendw planto Two ortbrto sneo^- 
don pits are xequited to provide a stock of plants to Jeera the 
UmitoBg-honse filled. 2jow-ioofcd pits are to be prefexTcdg not 
only on acoount of their iropearanoeb hut because the pino can 
only beonltivatedinitshl^Sest slate of perfection when prown in 
mts just suffideut for the foU development of the fobago and 
crown of fbe fruit These pit^ if span-roufed, should be ptoridod 
withaceutnd path under the xidg^ just high enough for a woxk- 
man to etimd uprfoht^ and a plux^^x^-|nt on each side ; but any 
ot^sxy wdl-cmmucted pit im onswer the pniposa if suffidently 
hffstedr 

The Jhoeh ^etue is a stmetiure in wldch the ripentog of the 
finit is acoderated by the jndidons employment of aitificiid heat 
For early fonungi as in vineries^ the le«i-to fonn is to be mefenredp 
andihe house may have a tdenbly sharp fdtob. A width of 7 or 
$ foetk with the glass dope oeniutued down to iidtlun a foot or 
two of the groanHi and witlioat ony upri^t front sashes, wQl ho 
suitable for such a house, wbioh may also do conveniently dinded 
mto ciniipartmentB of ftm SO to 50 feet in length according to 
the extent of bnildiug, emsll houses being pmemble to huger 
onea Asaveryhigjh^^P^'ntareisxiotreqnirad, twoorthreepipos 
running the whole lengto of the house will suffice. Tho front 


Fio. ‘Peach Hou^c. 


be provided to prevent trarepling on tlio soil while dressing and 

//oiiK.-WUerevcr a conUnnous snpply f 
of oueuBiboiu and a considereblc number of melons are reqniicd, it 
is found most convenient to grow them in houses the nttotition 



much greater amount of light which it admits. The width slionld 
he 12 feet, the height about 10 feet, and the length dWded into 
diort portions so as to bo worked in micccMlim; n CO-fcct honsi* 
ito three 20*fcct portions ironld 1« fonnd very itscftu, as 



wards into a 
th^hense, A 

j the house represented in' hgL 13 will 
he found snore usduL One set of tnes is planted near Ihe fron^ 
and trained to an arched treUis h. Another set is plants at the 
hftck^ and trained on a trellis e, whicdi is nearly upright, md leaps 
the hade wdl; or the hai^ wall itself may be used for 
tnixr^ Theta are no nparight fironb sashea^ hat to fooilitate 
ventiiBtion there are ventilaton d in the firont wall, and the upper 
roof sashes ata made to move up and down for ifoe same 
Two or bo^water pipes era placed imarihefjrimtwid^ The 
haw wall is usually planted with dwarf and standard trees alter- 
nataly, the latter hemg tempoiaTy, and intended to fomidi the 
upper part the trelli(^ while the permanent dwarfs are gtndudl 
filling up the treuis from hdow. In any case the front trellU 
^ourd stop Gonvaniently short of the top of ihe sashes if thero 
/m ttm u^dnst the ba& wall, in order to adinit.l1ght to them. 
y They wmud also he better carried up nearly panilel to the roof, 
^ distant from it, euppostoff there were no tnes 

attae hsth. 

A qum-roofod house, bring lifter than a lean-to, wonid he so 



Fio. 14. — Span-Boofed Cueamher House. 

* one or more could bo taken for either crop according to tho demand. 
The inside enungoments riio^d ineZudo a poUiway a of fi feet in 
the centre, two bods 5, b provided with hot-wator pipes e, e or bot- 
tler tank for bottom hoat, two pip^ d, d on each ride for warn- 
mg atmosphere a lentm ventuator c the ridge, and open- 
ings in ihe wall/heneath the beds to adi^t fresh oir, and a troUis 
y fbrtiaming tho i^ants, fixed at 12 or W inches from the roof. 

where tho house is built against a wnll, tho hipped form of 
mf is to bo profotrod, as it will admit more lignt, end riso 
more mce for tho oucumber or tnalon Tines. Fig. 15, 
from Mom's TrettUse en (he Gucutnbcrj shows such a stniciuro, 
m wmehou mo pathmy, e front Tontilator, d hack Tontilator, 
e hot^tor pipes, and / tank for bottom boat The cold nir 
sonutted at c enters a chamber g ; thcnca it passes into the iqMeo 
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h over the irater in tiie tank, and is admitted through a tube la, 
which passes up through the bed of soil, into the house near the 
front ; sinular tubes inserted at intervals along the front of the 
bed, are intended for supplying water amongst the rubble, to keep 
the soil about the roots constently 
moistened. 

nts and frames of various kinds 
are also frequently used for the 
cultivation of cucumbexs and melonS: 
well as hot beds covered 


os 
ordinar 


frames. 



cc 
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tie first supj^ 
derived from the liot 
within the pit (li^. 

17, u}, which is ^ 
the better for having 
a layer or two of 
faggot-wood worked 
into it to facilitate 
the distribution of the 
heat from the linings 
Inter on. "^en tms 
heat of the oxigihal 
bed subsides, linings 
of fermenting diuig 
5, & must be added, 
and these must be 
ke^t active by oc- . 
caaionnl turnings and 
the addition of fresh 
material as often os 
le^niied. Figs. 16 and 17 ^ow different forms of pits of 
this character. It is, however, a vast improvement upon the old 
system to effect both top and bot- 
tom heating bv hot-water pi]m 
(fi^ 16, or, a), m wliich case the 
width of the pits may be increased 
by at least 2 feet T\rhero there 
is much forcing carried on, the 
jndidons arrangement of the seve- 
ral structures, permittteg of their 
being worked from one hofler, 
shomd be carefully seen to. 

^ Ordiard Houses arc the inven- 
tion of the late Mr Rivers of 
Sawbridgewortb. In all the more 
genial portions of England and 
Scotland they may he used without 


Fig. 15. — ^lIoore*s Cucumber House. 





Fig. 16. — Cucumber Fit heated 
by Hot IVater. 

finsrbeat, and cbiefly for 
potted fruit tees ; and if the trees are well nmnaged, a very large 

excellent if not 
found useful adiuucts to 


cj^nautity and variety of fruit can be produced, of excellent if not 
nist-Tate quality. These houses will ‘ 



o 
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Fig. 17.— Cucumber Pit heated by Fermenting Dung. 

other structures even in lai^ gardens, while they are of the utmost 
value to amateurs, who would otherwise be dependent on outdoor 
crops. Th^ are, moreover, exceedingly economical, and may be 
turned to a variefy of uses, being just os snitable for tbe'growtb 
of half-hardy flowers os for our less hardy fruits. For fruit tecs 
the orchard houses are of most value in idling, not to excite but 
to protect the blossom buds, and in autumn to assist in ripening 
bom fruit and wood. While peaches, ucctorines, and apricots are 
the permanent occupants of the house, except in late autumn, 
when they may be set out of doors, plums, pears, and apples may 
all by this means be assisted to produce good crops. During 
winter and spring (when they should be kept cool) me tees may 
he stored as closmy as possible, and in this state they may remain 
until after blooming is over and the fruits are set, when the hardier 
kinds should be gradually drawn out and hardened in shelter^ 
spots, and eventually plunged in the open gmrden to swell their 
fruits, this tliinning out aifoiding room for the tenderer kinds. 

The orchard house may be of the lean-to form or a span ; but 
the latter is mudi to be preferred. Fig. 18 is a sketch of hlr 
Rivers's small span-roofed orchard house, which is built of wood 
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and gloss. Two rows, 14 feet apar^ of oak posts a, 5 by 8 
inches and 9 feet long, or of deal posts set in cast-iron soc^ts, 
are firmly fixed 8 feet in the ground and 5 feet apart On each 
of these diould he firmly naOed the idate 5, 4 inches by 8, to 
receive the ends of the rafters c, which should he 8 feet long 
and 8 inches by H. The rid^ board d should be 8 inches by 1, 
to winch the upper ends of the rafters, after being sloped, should 
be nailed. At the lower end a drip Imid, 5 inches by 1, placed 
sloping to receive the lower ends of the glass, must be fixed 
on the plate the 
full len£^ of the 
house ; and on the 
ridge board a small 
ledra must he 
nailed for the 
upper ends of the 
gloss panes to rest 
upon. On the 
uwer edge of the 
nd^ hoard a cap, 

3 indies by 1, S?4r1i 
shaped thus A, 
should he nailed, 
to shoot off the 
water and prevent 
its entrance at the 
ridge. The sides 
i are hoarded, and 
the roof is of 21 oz. 
gloss, the rafters 
(stout sash-bais) bein^ 20 inches opart, and the panes 15 inches 
long, set end to end in ^zing. Under the glass g on each aide 
is a ventilating shutter A, f inch broad and 1 loot wide, hinged and 
opening downwards. The roofisstayed irons screwed to evei^' 
fourth rafter. The an^ar space over the door forms a ventilator. 
A house of this form should nave a central path e, the two beds 
or spaces on each side /,/ accommodating me fruit tees either 
planted out or grown in pots. These beds may he raised above tbe 
jiath if used for dwarf tees. 

As a larger house, one of 24 feet width (fig. 19) might be 
recommended. The oak posts or deal posts in sockets, 6 indies by 
4, must he set in two rows a, a, 24 feet asunder, 6 feet apart in the 
rows, and the plates, rafteis, rid^ board, and drip board should be as 
described above. Theapexof ue ridged should be 12 feet from the 
surface. The roof itself e is supported and steadied by two rows of 
iron ^lars h connected by tie i^, and glazed with 21 oz. glass, 
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Fig. 18. — ^Rivers's Span-Roofed Orclmrd House. 
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Fig. 19. — Orchard House with Raised Reds. 

the rafters being 20 inches apart. The sides and ends ore boarded, 
and provided with hin^d ventilators as in tbe smaller house. The 
floor may he level wim the ground, and with a central iiath or 
two side paths e, e. For dwarfer and mote bushy plants, and for 
general purposes, the beds may bo slightly raised, as/, /, / in fig. 

19. lYhon the trees are planted out the raised bras would be 
objectionable as diminisbing tbe available height, but for potted 
plants they are an advanta^, raising the trees nearer to the fight. 

In the north of England and in all moist and cold dis^cts of 
Scotland or Ireland, Mr Rivers recommends the introdne^on of a 
hot-water pipe or tiiro into houses in which peaches, nectarines, and 
apricots are to he grown, not to force them, hut to ensure the 
ripening of both wood and fruit. 

12. Pits and Frames , — ^These are used both for the Pita 
Bununer growth and winter protection of various kinds of 
ornamental plants, for the growth of sucli frnits as cnenm- 
bers, melons, and strawberries and for the forciDg of vege- 
tables. TVlien heat is required, it is sometimes supplied 
by means of fermenting dung^ or dung and leaves, or 

XIL — 29 
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fonnar’a tark but it is much moie economically provide^ 

ot U aat. ^ 

of many afferent forms hove been designed, but it 
be snffident here to describe one or two which can b 

Thompson oSeSralla a« one brick 


hoktiotjlttjrb 



Fzo. 20.-— £Sbihoipe’8 Plant PiL 

foundationa being respccstivdy 0 and 14 inches, lie wall plates 
both at front end boii: prued* so as to allow the drip to fall clear 
of the widls ; and fillets of wood fixed to their nnder miTfoocs and 
dose up to the wall on ea^ ride serve to maintain both the wall 
plate and top of the wall steadily in their p(uition& Sneh a pit 
ubod for eacnmben or melons might he excavated aUghtly below 
the ground levri to admit d bottom heat being anppUed a bed 
of fSrmentmg dung, over wbidi the soil sho^ be placed in the 
nsnal way, bringing the nlantB np near to the gloss ; or the bottom 
heat mignt be supj^ed the tank ^tem of heatiqg or by llo^ 
waterp^ea For small store plants of any kind the interior might 
he fiUm np with any potopa materials, finiahing off with a surface 
of fine cou-Bshes at a suitable height, or larger plants m^ht be 
accommodated by nriim it as riiown, witbont any filling up. Heat 
can easily he supplied one or two i-inch pipes, front and ba^, 
according to the temperature required ; bat if fermenting material 
he used for this purpose, the lower mition of the walk, as far np 
aa will be covered by the interior fiUing, should be pigeon-holed. 

An excellent pit for wintering brading-out idants or yoong 
greenhouse atodk is riiown at %l/ It is built upon the mgeon- 
nole principlo aa ^ 

high asthegroand 
levri a, a, and 
above that in 8- 
inoh brickwork. 

At a distance of 
9 inches retaining 
walls ft, &ara bnill 
up to the ground 
level, and the 
Bpacesbetweenthe 
two aro covered 
thick boarding, 
which is to be 
shut down aa 

riiown at a in Fig. 21,— Ventilated Plant Pit. 

^ opened OB BkoTOBtfl iamild 
\mtW to promote a &eo ciiealatioii of air thnmgli the idt The 
height of pit might \» reduced accord^^ the the 
interior against fi^ a flow and letum 
not-water puie s should pass ^ng bmeaft the staging, whidi 




1 . ij ®®-~“«t-B*dTliw«-I.ight Frame. 
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back and 16 in front ; and tlioy nro uranlly 12 feet long, which 
mices three lights cnif ssshes, tliongh they can 1« inade with two 
lights or one light for parHonlor puiposes. Indeed, a onc-light 
fiSme (flg. 23} is often found i-ciy 
convenient Ibr many jiutposes, 

Tlie lights riiould be 2 inches 
tliick, and glazed with 21 oz. 
sheet glass, in broad panes fonr 
or fivo to the breadth of ft light, 
and of ft length which \rill work 
in conveniently and cconomi- 
can;ir, wry long panes being nn- j.,g 23.— One-Light Frame, 
dcsufthlc ihim tlio havoc enused 

by acc^ents, and very short ones being objectionable as niii1ti[ily- 
ing the riinnces of drip ; imncs of from G or 8 to 12 inehis long arc 
of^uvenient size for gnnlcn lights of thischamctcr. Jnnll gaidcns 
tlie fnuncs and limits should bo of one size so as to be intcrtliiiuge- 
ablo, and a good supply of extra H{^its («4is1ics) may always ho tamed 
to good account for various ]iuqmsc8. 




hu 



Fio. 24.— Spau-ltoof Frame. 

Boulton and PauFs axHin-roof garden frame (fig, 24) may under 
somo circumstances bo useful as a substitute for the thrcc-light 
fhimc. It is adapted for storing plants in winter, for nunTng 
small ]dants in summer, and for the culture of melons and other 
crons requiring glass shelter. Tliesc fnuues arc made II inches 
higji in front, 22 at the hack, and 82 at the lidgL®, with cuds of 
I-inch red deal ; tlio sashes, which arc 2 inchts thick, ojten by 
paring, the front and back scpnmicly, Tlic lights are hinged ^o 
that thi^ can ho turned completely hack when nccc*‘WH^'. Tliis 
more direct and ready access to tlie plants nitliin is one of the 
principal recommendations of this form of ]ut. 

13. Mnskroom //oiise.— hlushroomfi niaj" ho grown iu M 
skeds and cellars, or oven in protected ridges in the open 
ground, but a special stnicturo 
is usually devoted to them. A 
leau-to against the north &ido of 
the garden wall will 1m found 
suitable for the 
purpose, though a 
span-roofed form 
may also be adopt- 
ed, especially if 
the building stands 
apart 

The internal ar- 
rangement of a lean- 
to nraahroom house 
is riiown iu fig. 25. 

The lengtli may vary 
from 30 feet to 60 
feet ; a convenient 
width is 10 feet, 
which admits of a 8} 
feet central path, and 
beds 8 feet wide 
on each rid& ^Hie i 
riidves should be of 3 
riate 0 , «, supported “ 
by iron uprights h, ft, 

"ttviug a 

front ledge of bricks * ^ JT 

set on ed^ lu cement Fia, 25.— lican-to Iluriiroom House. 

d<Mdy fl^'^M *5, sJidvfs should not lie too 
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hy iron standards or briclc niers^ back and front, bearing up a fiat 
Imr of iron on ivbicb the slates may rest ; the use of the bar \nll 
^ve irider interrals behreen the supports, whidi Trill be found 
couTenient for ^ng and emptying the beds. The roof may be 
tOed or slated ; but, to preTent'the injurious influence of hot 
there shonld an inner roof or ceiliug d, the sroce between which 
and the outer roof e should be packed with sawdust. A hot-water 
pipe /shodd run along both sides of the pathway, close to the 
trout ledge of the lowes^eds. The different shelves can be planted 
in succession ; and the lower ones, espedally those on the floor 
levd, os b^g most convenient, Qan be utilized for forcing sea-kale 
and rhubarb. 

Another style of house which answers remarkably wdl may be 
formed by an arch of brickwork, making a kind of tunn^ orhya 
semi-arch projected amdust a brick w^ or aminst the side of a 
bank (fig. S6). In eiuier case the ardi d shomd be covered with 



I r ■ - f 

Fio. 26. — Semi-Aidi Mushroom House. 


a thick bank of earth e, and planted with spreading shrubs to keep 
it cool and shaded. The size of the beds and the fitting up may be 
exactly the same as in fig. 25 already described, except that on one 
side the available height will be necessarily les& 

Id. Fruit Soonu — ^In many gardens a portion of tbe 
shed accommodation behind the ranges of glass-booses is 
made to do service as a friut room, bat it is sometimes 
dif&cnlt to secure in this way the conditions favourable 
for the conservation of fruit. The main requisites are 
coolness and a steady uniform temperature, combined with 
darkness and moderate but not excessive dryness. A dry 
cool cellar makes an escdlent frnit roouL 
One of the most successful examples of a fruit room is that of 
3ilr Moorman of Cl^ham, described by Mr Robert Thompson in 
the<7bKmaf qf the JBvriicuIiural Society (vL 110], of wMch ngs. 27 
aud 28 represent a plan and section. The bnilding in this case 



was not specially erected for a fruit room, having l»en orimoa^ 
a loft over a coach-house. The walls have an inner lining of board 
enclosing a cavity, which is probably one cause of the eflia^<gr of 
the apartment, since the wood lining and the cavity rontaimpg ^^ 
both act as slow conductore of heat The ceiling on the north side 


is double^ which also conduces to the same end. * There is a swing 
window 5, opened a little occarionally, but always covered with a 
roRer blind so os to shut out light, and there is a small stove c, 
but sddom used, and never forme sake of wanning the air, unless 
the temperature is bdow freezing ; if damp is observed a little 
fixe is lighted on a dry day, and this with ventilation soon di^- 



pates it The fruit shelves d are made with battens inch 
wide and inch apart, with a layer of clean straw placed across 
them, and on this the fhdtis laid out singly.^ The didvesare 
enclosed by a partition of open work e, c, whom is made of battens 
similar to the ^dves themselves. 

The frnit room in the Royal Hbrticnltnral Garden at Qiiswick 
is a very good example of one on a larger scale. The floor of this 
is sunk'abmt 18 in&es bdow the ground level, and is concreted to 
keep out rats and mice. It is built against a north wall, and has 
a low sloping roof of slate. Three or four ranges of didves are 
fixed all lonnd against the walls, and there ^ a table occupying 
tbe centre for the display of sam^es of the different kmds grown. 

Sudi on apartment would form a convenient fruit room in a private 
garden establishment. The walls should he hollow ; and a ven- 
tilator mode to open and shut, and communicatmg ohliqudy with 
the extemid air, ^^onld be inserted in ceiling new eadi end, 
the interval between ceiling and roof being packed with dry saw- 
dust to assist in keeping up a uniform temperature. The didves 
should he made of narrow battens of wood laid somewhat apar^ os 
in Mir Moorman’s house, and the central table should be fitted 
with shallow drawers in whidi to store the veiv <^oicest fruits, such 
as the finer dessert pears^ which diould he individually wrapped in 
tissue paper and laid in a single tier. The better kinds^ of fruits 
on the open shelves should be laid out sin^^y. It is a wise 
economy not to stint ^cein ^di a structure, as many thi^ 
i)e accommodated for a time in a room of this sort; for 
example, the floor space beneath the shelves forms a good place for 
storing seed potatoes, especially those for the early ao^s. A 
window is necessary, as light will be occasionally required to 
a-mmi-np and to select the fruits, hut it shonld he tight-fitting, and 
on all other occasions dosed by shutters so to keep the inteitor 
dark. The door shoidd also he closely fitted, to exdnds the 
air; indeed it is better if tlie fruit ro<m itsdf can he 
entered from an adjoining apartment, from irhich light need not he 
and which may sen-o as a seed room and store room 
for many of the smaller garden requisites. If n hot-water ppe can 
be mn round these apartments from some neighboniing apmiatu^ 
so much the better, but in the fmit room proper it should only 
be used o cffasinnnlly to dispel dampi or, in the case of very severe 
weather, to keep out frost . , . „ . 

15. Heating Apparatus.— Tlmt houses are heated m a hm.. 
variety of \ra,fs, bat practically smoke flues and hot-water 
pipes are principally made nse of. The cost of erection 
is a little more for hot-water pipes than for flues, but the 
former are the 'cheaper in the end. Steam is not now 
used as a heating medium, except where the waste^ rtram 
of a manufactory is turned to account in some adjoining 
pardnVi. The USB of fermenting vegetable substances m 
the production of heat is rapidly disappearing from om 
best gardens before the application of hot water, whicn 
is far more economical and certain in its ^ects. _ * , 

The Smoke Flue, that is, the continnotis cnvi^ commencmg at 
the hack of the furnace and ending at the diimney, when used as fine 
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ilesB, Trith a terminal water-way, is shown in elevation at fig: 3S, Sleven^s TrenOiam SoUer (fig. 89) is 'a very powerfnl andTi 
and in section, showing the mode of scttiim, at fig. 34. The fire economical one, for large establuhments eroecially. It is a modifi- Tiam 
is made nnder the piinc^l arch a; thefiame and smoke retnm cation of the wdl-knorrn Cornish hoiler, and «-««na;.fa of two' *' 
throng the fine b, and then tnm back over the t<^ of the boiler wnraght-iron cylinders substantially rivetted together, and bavin" 


and in section, showing the mode of setdimf at fig. 34. The fire economical one, for huge estahlishnients eroedally.* 
is made under the principal arch a; riie flame and smoke return cation of the wdl-known Coniish hoilen and 










Fig. 83^ — ^Flued Saddle Boiler. 

to the onriet which can he placed at whaterer point is in each 
case most conrenienti The other ports refeiTcd to are— flow 
pipe, € return pipe^ f soot-door for cleaning flues, g furnace door, 
n a^-x^it door. 
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Fig. 86. — Gold Medal Boiler (txansrerse section), 

a water ^ce of about 2 inches between them. The frame for the 
furnace doors* if is attached to the front. It is supported by two 
cast-iron diairs g, a, the front chair forming the frame for the 
lower flue doors &, which fasten 1^ a simple catch, and can readily 
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Fig. 84. — Flued Saddle Boiler (section). 

The Gold Medal Boiler (figs. 85-38) is perhaps one of the best 
of these modified saddle, and like the others has a dome or arch a, 
and back water-way h ; the heated products of combustion striking 
against this Imck are sent up the central flue e^ and^ then diverted 
into the side flues d, d, before passing into the chimney shaft c. 
Fig.^ 36 shows a transverse section, and fig. 87 a lon^tudinal 
section set in brickwork, which is wown in elevation in fig. 88. 






Fig. 37. — Gold Medal Boiler (longitudinal section). 


of di^ which should be done thoroughly at short intervals. The 
flow pipe is at a, the return at/. In setting, the chairs are placed 














"Fiq. 35. — Gold Medal Boiler. 

The ash-pit is shown at/, the furnace door at the centre and 
side flues at c and d, the water-way end at 5, the soot-door at ^ 
the sludge-plugs for cleaning out the interior at ijr, the flow pipe 
at fft, the retnm at n, whiie;Z shows a hollow sp^ around the 
bofler for utilizing tiie heat ^ven off by its exterior surface. This 
boiler is named from its having won the gold medal in a boOer 
competition at Birmingham in 1872. The AVitley Court boiler and 
the Glasgow boiler are both excdlent forms of the flued saddle type. 
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Fig, 38.^old Medal BoUer (brickii*ork setting). . 

Icvd on a solid foundation, and two 9-indh walla are built „ 

just to dear the bofler, and about level witli the cer^^ P^““f 
OTlinder ; on these a conrse of fire-brick Inmps^ is laid, as the legu- 
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Bidi is tumcd IcaTini; a space tlie depth of the top flno doors B. to 
B-w as an upper flue, trliflo the sjace Mott f^s a lower Am. 
The crate tars arc iuade the «grlindcr towards the lower part, the 
sp^boTe them forming the ftmace, and that below them the 



Tnbnlar 

bottets. 


Fig. S^^Stevens's Tnntham Boiler. 
a!h-]nt The heat thns losses thro^ the centre of the ci 
then rctatns the n|mr fine over ite top, and is conductec 
chimney hy the loircr fine, tr^h arrangement is found to irork hotter 
than when the heated air is mode to pass throirah the loircr flue first. 

Tithular BaHm. --'While the action of tnbnmr hoflera is ranid, and 
they ore undoubtedly Tciy poirerful, they ore said to bo pnol^ in 
tlieir consumption of Ihe), and luhle to crack. In nmi^ caseChow- 
cTor, they have done good irork for many ycors^ and th^ are conse- 
quently cmpl<>y^ to a oonsidertthlc extent The or&^l tubular 
boilers urcre borizontalf but the njnri^tform has ncar& snpmseded 
this, and the Uplift Otal Tuhwtir of Silr Gray, and the I^uvUcx 
Upriyhi Tubular ci Messrs Wee^ & Go., both of Chelsea,— the 



Zadd/s JoiVcr (fig. 41) is ft horizontal tulnilar, urliich is found to 
bo extremely powerful as well as economical It is a rj^ngnlar 
box 6 feet 1 od& made of 2-inch iron jnpcJs fixed into liollow orator 
spaces whidi Iwm the ends; these pipes oct as fire bars, and fonn 
the sides of the furnace. Abovo the fire tliero are three senes of 
horizontal iniics, each covered a layer of tiles so pla^ as to 
convert tho two intwroning spaces into fines, olong which tho 
fl«tnM and smoke travel for 18 ieet, tlio smoko escaping at the far 
by nn opening in the upper layer of tiles. Eaclt 



nvtiuu. jijju raucs ore uiicu in mill iionianci ccmciic nnu uempen 
cord packing— tar ropes being found to destroy the cement. Ilteso 
boilers each heat 3000 feet or more of 4-inch iniung. On the ton 


uvuvis vucu ucub ouvu leci or more oi 4-incu piping* un uic top 
uf the upper layer of tilre are placed about 9 uclics of oahes^ tlicn 
oraimiiy inch boards wliicb rert on 4}-incli retaining walk, and on 
these 3 or 10 inches more of ashes, which vorv cffie»ntlv 'nnvinit a 
any loss of heat. 


ictrolciim stoves or Stoves* 


^!ov€Sf In the cose of verj- small houses pcti 
lamps arc sutfieient to keep out all ordinal irostw _ 
attended with n disagreeable smell A smatl conicod w ^i'i'nSiirei 


ixy but tlicr are 
---w-wvw ....... Bijivii. ^ BmaU conicfld or cylinebneal 

bcdler attached ton system of piping is by far tbo safest and best 
in such cases. Tlie furnace heating may afso bo cITccted either with 
petroleum, or, beto still, as ^uiring no attendance, with gas. 
ihe fimace should be accessible from tho outside only, so that 
none of the products of combustion may enter the bouse. A small 

basement of the lumsc, 
fircplaccsi so tlrnt tire outlet may be con- 
■ 4 j return -passing along under 

^ side and front stage (avoiding doonnin) mtalit ta kept bwted 

the bMler could be set in the house without brideiroik Md tlm 

^ it. pfcreingthwSra SsriS 

Wall, and fittinir the cmpmnir urSfTi «« nMiiMAw.. door ‘ 

Tow or lopo, and a Materfo 

*1^5 ^^iSd^iiSk^Sbcr atS^ia 
I *^«».j'>i»ts®nmrT»W.^ 


tbVqnaufeyrtrip^toii^’f**- « “ “ awtake to sKnt 
for the plarts te eMnomical and better 

smaller rarfiiee to “ 


chairs. . * 

Srt^t doIi*niPd!li“nf 1*™ 

“utriKfa AcXrbTlMfal ifesiifaS fiettww’wld? “^hfa 


liTunce is partiedarTv “*“• ' 

it may alM ta r “ *epeHmg damn Siting ivit 

„ .tliof«^J,&;^ ft* *»™i»g pita itendef for 

boffcver, fo” tta ft* garden walls, not,neat{n| 

aaturinglatefimtand the y«un| 
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To tliis end the mils most be ImOt hollon*, and the pipei placed 
near the lottom of the catri^', and Enpported on cast-iron chain 
placed on the top of the Ibundation couisc of matcriaL Tilts 
method iras iinst exemplified hj Mr Atkinson in the gardens of the 
deke of Bedford at ‘Wobum Ablicr in 1SS2S. 

Heating The Tantr Systtm of heating ganicn strnctnrcs iros introdneed 
bgtanlfs. some years sinM br Mr IV. E. Itcndlc. It consists in circulating 
hot troter in broad shallovr tanks iastead of clos'.d pipes. It irilf 
be obTioTLs that as the xrater is to flow along tho«c open (or only 
loosely corererl) conduits, they must thcinsclrcs lie level, and the 
boiler must li" either at the same level orliclotv it, the connexion 
between the two being made in either case by hot-water pities 
of Fuitable l«ncth. Tlie tanka arc formed of wood, brick, stone, 
or cast-iron. Mlien of wood, they require to be made of good sound 
plank; not le^s titan 2 inches thick, and prop.‘rly jointed, and they 
arc usu.a11y covered with slates. Stone or brick 'tanks req^nirc to 1» 
line<l witli a tliiek coating of Bomnn cement, while stone, slate, or 
brick pavement may be cmidoyerl for covcr!. Tlie cast-iron tanks 
have covers of the same matcriaL 
'When one tank only employed, as for example in snpplring 
bottom Iwat to the front lica of a rrropagating pit, it Flionld lie 
constructed ivith a dhvion .along the wiitrc, tunning to irithin 
abou' ---- 



Solar 

heat. 


water 
slionld 

centnl divhion, and the return pipe for ]c.iding the water Inck to 
the boiler should i» connected at tlie same end on the other side of 
the division, a suiUcient number of pipes K'tngalso connected with 
the flow and rctnra pii>ea' to heat the atmosphere to the tcmpcmtnrc 
ilc«irc*i. It i« convenient to have valves fixed in the ifow and 
return ptp:«, so as to shut off liottom or top hc.at as may Ik 
requirvo. In a larger house a tank may run along the front, ncro«s 
the end, and along the back to tlie cud wh'-nce it f>tnrtc<l ; and this 
may 1» cither divided along the centre as in tlie former ca<e, the 
irater flowing the arhole dist.ance on one side the division and 
Tctcrning on the other, or a broad tank may occupy tlie front and 
back, and be connected at the end hy an ordinary 4-im'h pii>e, the 
flow from the boiler being unitM with the fr<mt Lank, and the 
rctum carried from the. back tank into the lioiler. 

The tank svstem of heating Is perhaps one of the re3dic>>t ino'lcs 
of supplying I'ottom he.atto plunging beds either for propagating or 
for groiring plants, tliongh tlis same end is practically attained by 
inniiing Fome of the aginary 4-inch piprs connected with the 
heating apparatns through a t.ank wliieli can Iw charged with w.atcr 
when necessary, and emptied when heat is not required. Mlicn 
the plan is ns>.-<l for snpplring Loth ton and lioitorn heat, prosasion 
mnst be made to prevent too much of the steam or v.aponr from 
passing into the house ; and, ou account of the danger of haring 
too much damp at certain acasonF, it is lyrhaps preferable to li.avc 
8 separate set of pip3s for the rapply of atmostihcric heat. 

•Vo/nr llcnL — ^Thc raj's of the sun* reflected Irom walls and other 
hurfoces become a source of artificial heat. This sTM.-cies of lic.at, 
however. Is materially affected by the admission of tficairiicce-sary 
to the health of the plants. Solar he.at, if ]iro}>crly ngnlatcd hy 
ventilation, is of immense importance in the rijicning of all the 
finer fruits, as well as for the abnridant dcs'clopmcnt of blossoms 
in the case of flowering pLants. In the orchanl house, fniits are 
ripened hy the infinvnee of solar heat alone. To Fccnrc ns iiinch 
solar heat during the d.ay as possible, the ventilators sboiild be 
opened early in tue morning, and closed early in the afiernoon. 


Ventila- 

tion. 


16. Ventilating Apparatur . — The object of ventilation 
is not so much to aid the respiration of tlic plants as to 
cany off nozions vapours and to regulate the moisture and 
temperatnre. The mechanical agitation both of the atmo- 
sphere ai)d of the foliage caused hy a free circulation, 
provided it be not too cold or too mdcly admitted, has also 
a beneiicbl inSucncc on the health of the plants. All 
ventilation, observes Mr MTntosh {Sook of the Garden, i. 
271), “is founded upon the simple principle that cold air 
Ls he'avier and has a tendency to sink downwards, while 
hot air is light and rises to the top. At first sight it may 
appear that, for the purpose of ventilating any building, it 
is only necessary that holes should be mwe at the bottom 
of the apartment for the air to enter, and other holes bo 
Xilaced in the upper part for the air to escape. Practically, 
however, ventilation is far from being so simple an afiair,” 
since currents of air are vety difiicnlt to direct or control, 
to moderate, or even to rebate with very great nicety. 
Too frequently air is given only during the day, and is 
exclnded at night, often with an increase of fire-heat. 
Judicious horticulturists will reverse this, since plants 


require fresh air by night as well as by day, and in all 
countries cool nights snccecd even the hottest days. 

The mode of ventilating plant houses formerly in use 
was by letting down the top roof sashes ; this was often 
supplemented b}’ having the front or upright sashes nlcp 
made movable and more or less widely opened either 
outwards or laterally during the daytime. It is much 
more economical, however, and equally eificacions, to have 
the roof .sashes fixed, and the top ventilation efibeted by 
means of a lantern in the case of a span-roofed house, or 
by horizontal ventilators near the top of the hack wall in a 
lean-to. The front ventilation may be efiected by openings 
in the front avail opposite the heating pipes, by wldch 
means the cold air is warmed, which is the best plan in tdl 
houses where a high tempetature has to be mai nta in ed, and 
is especially necessary in forcing-houses, on account of the 
risk of injur}' to the foliage from cold air ; or the front 
sashes may be made movable, which is better in temperate 
houses. In the case of pits, where there are no front 
sashes provided, the ventilators are snfiScient for the 
imrpose. Tlic sliding down of one sasli over the other, as 
once generally and even now frequently practised, greatly 
augments the shade in oblique sunsbine, and is strongly 
objectionable on that account The lantern mode of con- 
struction obviates this, but in a lean-to, and even with q)an 
roofs, it is better to have shorter movable sasbas, hung so 
as to open Vy being elevated at the lower edge instead of 
sliding one over the other. A very slight elevation is 
snificient for the egress of vitiated air. 

A successful plan of warming the fresh air, recommended 
many years ago by Mr T. Moore (Jovm. HorL Soc., i. 
110), consists in passing the air after its admission by front 
ventilators throngh a heated chamber separate from the 
tank used as the heating medium, but admitting of com- 
mnnication with the tank chamber if necessary for the 
purpose of supplying moisture. The warmed fresh air is 
then led out in front of the tank, and carried forwards by 
the circulation up the slope of the roof, descending near the / 
back wall to the floor, whence it is sucked into the heated 
cliambcr, mingling with the fresh air as it enters to repeat 
the circuit. A ventilator in the back wall provides the 
means of egress when this is required. Another plan, well 
adapted for forcing-house^ consists in fixing from end to 
end, briow the hot-water pipes used for heating the strncture, 
a zinc pipe of C-inch or 8-inch diameter, and perforated 
with smaU holes, one end of the tube passing throngh an 
outer wall, and being fitted with a vdvo whidi can be 
wholly or partly dosed at pleasure: Other means of 
accomplishing the same end may be adopted to suit parti- 
cular cases. 

In order to secure the circulation of the confined air 
during the night, and thus to prevent an injurious rise 
of the temperature, and also to economize fuel, it is of ad- 
vantage where practicable to use shutters. These should 
consist of a light frame, readily movabli^ and fitted so as 
to slide readily in grooves on a skdeton roof ; and they 
should be covered with asphalted felt, or strong brown 
paper coated with tar, which is much used in Germany for 
covering purposes, and is both durable and cheap. This 
should form a close outer covering, the ventilators being 
set open at bottom and top. 

Formerly all ventilation had to be effected by the hand 
unaided, each sash being opened or- shut separately, a 
matter of somcuigcncy on the sudden outburst of snnshhie. 

In all good ranges of glass, and in detached honses also, 
the work is now effected by machinery, many ingenious 
combinations of which are in use for this purpose. 

17. Jlygromdry, — ^Por the healthy growth of plants, Hygi 
the regulation of the moisture is as necessary as the regu- m®*’’ 
lation of the heat. A considerable degree of moisture 
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necesssTT in the cases of most plants ^Uvated 
temperSnre} bat the amount in 

’JS, ..4 tM. 

St'.-LTbl.'iS SSa to «» «««^ 

sfss.'^’s 

snhere ia measured is the hygrometer. .^,**^8*^ 
IS^l^y Med a« Daniell's and the d^ and 
wet bulb, theformer a more delicate mstrumenlj brat 
adapted for sdentific obserration^ ^ Utter ® 
instrument, better adapted for horticdtuial puipo^ 
becanse requiring less deUcate manipuUtion. It coMista 
of two thermometers mounted on one frame, the rewi^ 
of which when uncovered ahonld corrrapond. _ One bnlo is 
left uncovered, the other is covered with mushn, and a few 
tb^ w■<^T of cotton, with their other ends immersed in rrater, 
b OTp it constantly moist. The temperature is longed by 
ihfi cvftpottUoii from tho mcnstened bnlby and fliB differcncB 
in the readings of the two thermometers shows the degree 
of dryness. Mr Oiaisher’s instructions, which accompany 
the set of hygrometrical tables published ly him, will ba 
found of great assistance every one znskipg use of this 
instrument 

IIL orden JUateriab and Applianeeg. 

18. SoHs and The principal smls used in 

either aloue^ or mixed to form what ore called 
composts, ore — loam, sand, pest^ leaf-mould, and various 
mixtures and combinarions these made up to suit the 
d Cerent sabjeetB under eultiTatiou. 

Loam is the staple soil for the gardener; it is not only 
used extensivdy in the pare and simple states but ontecs 
into most of the composts prepared specially for his plants. 
For garden purposes loam i^ould rather unctuous or 
soapy to the touch when moderatriy dry, not clinging nor 
adhesive, and should readily crumble when a compressed 
handful is thrown on the ground. If it clings together 
cksriy it is too heavy and requires amelioTation by the 
admixture of gritty material; if it has little or no oohesiou 
when squeesed tighriy in the hand, it is too lights and 
needs to be improved by the addition of heavier or clayey 
mafeeriaL Sound friable loam cut one sod deep from 
the surface of a pastor^ and stacked np for twelve months 
in a heap or rid^ is invalnabla to the gardener. When 
employed for mating vine borders^ loam of a somewhat 
heavier nature can be used with Mvontage^ on account 
of the porous materids which should accompany it. For 
strae fruits a calcareous loam is best; indeed, fop these 
^ects a rich calcareous loam used in a pure and simido 
mte cannot be surpassed. Somewhat heavy loams are 
best for ^tting pme applei^ for melons and strawberries, 
^d may be wife the additum of manures only: bS 

a loamof ufiomewlrntfreerteSireis 

^rthy matter. Biver sand andfteiB^rSd uo 
^etora l^fteread side are exeeUent iKale toS 

SStweT? to prevent <»4JtS 

mannte-tainted. Sea sand m/be 
ntageously nsed both for propagating pniposesand for 

r»ti»'gSa 

1 composts, m order to eivelhem 

%»«at,4 p™,i^to «n,<ak ^ rf iSKSS 


hoetiotjltube 


[noils. 


tiin roots. If the finer earthy sands only are obtninaUe, 
thJylJSt bV rendered diarper Ire wasMng away the earthy 
iSU Washed sand is brat for aU plants like heaths., 
need a pare and lasting compost. 

Praf imU is largely cmployedfor the cnltarc of Ammcan 

plants, as rhododendrons, osaleas, hea^^ In distncts 
where heather and gritty soil predominate, the prat soil » 
poor and unprofitable, but Bclcctions from both tho heathy 
and the tidier prat soils, collected with judgment, and 
stored in a diy part of tho compost yard, are essential 
ingredients in tho cultivation of many choice pot plants, 
sn^ ns tho Cape heaths and many of the Australian 
plants. Most monocotyledons do well in peat, even if they 
do not absolutdy require 

Zea/mould is eminently suited for the growth of many 
free-growing plants, especially when it has been mixed with 
stable manure and has been subjected to formentation for 
the formation of hot beds. In any state most plants feed 
greedily upon it, and when pure or free from dccapng wood 
or srichs it is a voiy safe ingredient in composts ; but it is so 
liable to generato fungus, and the mycelium or spawn of 
certain fungi is so injurious to the roots of trees, attadcing 
them if at all sickly or weakened by drought, that^ many 
cultivators prefer not to mix leaf-mould with tlie soil used 
for permanent phnts, as peaches or clioice ornamental trees. 

For quick growing plants, however, os for example most 
annuals cultivated in pots, such ns balsams, cocksoonibs, 
globe-amaianths, and the like, for cucumbers, and for young 
soft-wooded plants generally, it is exceedingly useful, Imta 
by preventing the consolidation of the soil and as a manure. 

The accumulations of li^t earth formed on tlie &iu*facc in 
woods where the leaves fall and decay annually are leaf- 
mould of the finest quality. 

Ihe material known as cocoa-nut fibre refuse is analo- 
gous to leaf soil, and may bo cmplo}*cd for similar purposes. 

It riiould bo mixed with gritty matter to favour Uic passage 
of water, and indeed requires to be so mixed when in an 
advanced stage of decay, in order to prevent its collapse 
into a dose pasty mass. This cocoa-nut refuse is al«o a 
useful light material into whidi to plungo pots containing 
plants, as a preserrative of the roots from the drying offects 
of the sun or tho chilling effects of frost. 

Composts aro mixtures of the foregoing ingredients in Ccm- 
TBtying proportions, and in combination with manives if posts, 
necessaiy, so as to suit particular plants or closes of planU 
The chief point to be borne in mind in mating tlicso mix- 
tares is not to combine in tbe same compost any bodies 
that are antagonistic in their nature, as for example Ibne 
and ammonia. In making up comjKists for pot plants the 
fibrous portion should not bo remo\'ed by sifting, except for 
small sized pots but tho turfy portions should be broken 
by hand and distributed in smaller or laiger lumps 
monghout the mass. TPhen sifting is had recourse to, the 
fibrous matter should bo rubbed through tho meshes of the 
sieve alonp with tbe earthy particles. Before being used 
me turfy ingredients of composts dionld lio together in a 
heap only long enoughfor the roots of tho herbage to die, 
not to decompose 

classes, organic and iranmess 

^ to® mUftl dung of kotras ami Organic 
iuga of the shil^w hri^^ liquid drain- nummes. 

ffiowAof tw” no donlit the finest stilmilont for 

This n^me fa »^ctcd from eriuusted soils. 

iifflcdlent in bQ hot bed 
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beuciicial on cold stiff soils. It diould not 1}C allowed to lie too 
long nnmored when freshi os it will then heat Tiolently, and the 
ammonia is thus driven off. To avoid fhi^ it slioold be turned over 
two or three times if practicable, and well moistened— preferably with 
form-yard drainings. 

Cow ^dtvng is less fertilising than horse dung^ but being slower in 
its action it is more durable ; it is also cooler, and therSore better 
for hot dry soils. Thoroughly dec^^ed, it is one of tlie best of all 
manures for mixing in comxK>ste for florists’ flowers and other choice 
plants. 

Pig dimg is very powerful, containing more nitro^n than horse 
dung ; it is therefore desirable that it should undci;^ moderate 
fermentation, which will bo secured hy mixing it ^rithlitter and a 
portion of earth. When weeds are thrown to the pigs^ this fer- 
mentation becomes specially desirable to their seeds. The drain- 
ings of a pig-stye form a most valuable liquid manure for vegetable 
crops. 

l^igliUsoil is an excellent manure for all bulky crops, but requires 
to be mixed with earth or peat, or cool-ashes^ so as both to deodorise 
it and to ensure its being equally distributed. Quick lime should 
not bo used, as it dispels the greater part of the ammonia. When 
prepared by drying and mixing with various substances, night-soil 
is sold as poudrettc, or desiccated night-soil, the value or which 
depends upon the materials used for admixture. 

malt-dust is an active manure frequently used os a top-dressing, 
especially for fruit trees in pots. It is rapid in its oction^ but its 
cQects are not very pennanent J7qpc dxist is somewhat similar in 
its character and action. 

Bones are employed ns a manure with decided advantage both to 
vegetoble croxis and to fruit trees, os well as to flowers. For turnips 
bone manure is invaluable, ^le effects of bones are no doubt 
mainly due to the phosphates they contain, and. they are most 
effectual on dry soils. Tiny are most quickly available when dis- 
solved in sulphuric acid. 

Quano is a valuable manure now mudi employed, and may bo 
applied to almost every kind of crop with decided advantage. It 
should he mixed ivith six or eight. times its weight of loam or ashes, 
cliaired^pcat, charcoal-dast; or some earthy matto, before it is 
ap^ied to the soil, as from its canstfeit^ it is otlierwiso not unlikely 
to Kill or injnre the plants to which it is administered. 

Pigeon dung approaches guano in its power os manure. It should 
be laid up in rid^s of good loamy soil m alternate In^^ers to form a 
compost, which becomes a valuable stimulant for aiiy tcit choice 
subjects if cautiously used. The dung of tbo domestic fowl is very 
similar in character. 

hoof^parings^ woollen rags, hhihber^ and hlood are all 
good manures, and should bo utilised if readily obtoiuablo. Sawdust 
and ian arc of less vnlvie, 

Liguid manure^ consisting of tbo draiuinra of dung-heaps, stables, 
cowshed or of urine collected from dwelling nouscs or otlicr 
sources, is a most valuable and powerful stimulant,^ and can be 
readily applied to the roots of growing plan^ The urine should be 
allowed to pntrefy, as in its decomposition a large amomt of 
ammonia is formed, which should then he flxed by sulphuric acid 
or gypsum ; or it may be applied to tlio growing crops after being 
freely dilul^ with water or absorbed in a compost hea^ Li^ia 
manures can bo readily made from most of the solid manures vmen 
required, simply by admixture with water. When thus artificially 
compounded, unless for immediate use. they should be made strong 
for convenience of storage, and uppliod as required much dilated. ^ 
horganic Ammonia is the most powerful of the manures of the inorganic 
nanures. series, and one of the most fmpmiant of the constituents of manurra 
genctmly, since it is tbo chief source rriienco pilots derive tliexr 
nitrogen. It is largely supplied in all the most fertilizing of oi^nio 
manures, butwdien required in tlieinoiganic state must bo obtained 
from some of the salts of ammonia, as the sulphate, the muriate, or 
the phosphate, all of which, being extremely cnoii^tie, require to 
bo used with great caution. Tiieso salts of ammonia may^ be used 
at Ao rate of from 2 to 3 cwt. per acre as a top-dre^ixg in moist 
weather. When dissolved in water they form active liqum manures. 

Potash and rntda ate also valuable inorganic maiinros in tlic form 
of carbonates, sulphates, silicates, and phosphates, but tbo most 
extensivdy employed is the nitrate of potash. Themaiiures of this 
class are or coatee of value only in cases where the'sozl is naturally 
deficient in them. On this account the salts of soda are of less 
importance than those of potash. The value of wood ashes as a 
manure very much depends upon the carbonate and other salts of 
potash whiwi they contain. 

Lixne in the caustic state is honoficially applied to sous which 
contain an excess of inert vegetable matter, ana hence may be used 
for the improvement of old garden soils saturated with humu^ or 
of peaty soils not thotouglily reclaimed. It does not supply the 
place or organic manures, but only renders that which is preset 
available for the nourishment of the plants. It also improves the 
textoro of day soils. _ . 

or sulphate of lime, appbed as a to^ras^g at the rate 
of 2 to 3 cvrt. x'cr acre, lias b^n found to yield good results. 


especially on liglit soils. It is also employed in the case of liquid 
manures to fix the ammonia. 

Burnt clay has a beneficial effect on day land by improving 
its texture and rendering soluble the alkaline snbstmices itcontoh^ 
The clay should be only slightly burnt, so as to mi^ it crumble 
down readily ; in fact, the fire should not he allowed to break 
through, but should be constantly repressed tiie addition of 
matonal. The bumiim should be effected when the soil is d^. 

Vegetable refuse of all kinds, when smother-bumed in a similar 
way, becomes a valuable medianical improver of the soil ; but ^e 

I irderalfio coarse is to decompose it in a heap with quick lime and 
ayers of earth, converting it into leaf-mould. 

iSiO 0 ^ forms a good top-dressing; it consists prindpoUy of diaicoal, 
but contains ammonia, whence ite value as a manure is derived. It 
should be kept diy until requiied for use. It may also be used 
beneficially in preventing the attacks of insects, aaoti as the onion 
gnat and tninip fly, by dusting tlie plants or dressing the ground 
with it. 

Common salt acts as a manure when used in moderate quantities, 
but in strong doses is iq|uiions to vegetation. It suits many of 
the esculent crops, as onions, bean^ cabbages, earrol^ beet-roo^ 
asparagui^ &o. ; the quantity applied varies from 5 to 10 bndiels 
per acre. Itisusedasatop-wsnngsownbythebond. Hyacinths 
and other bulbs derive benefit from slight doses, while to asparagus 
as much os 20 lb to the rood bos been used with beneficial effect 
At file rate of from 6 to 10 hnriiris to the acre it may be used on 
garden laums to prevent worm casts. For the destraction of weeds 
on gravel walks or in paved yards a strong dose of salt, applied 
cither dn* or in solution, is found veiy effective, especiauy a hot 
solution, but after a time much of it becomes washed down, and the 
residue acts as a manure ; its continued application is nnderirable, 
os gravd 80 treated becomes pasty. 


20. Tods^ ImplenieniSj With regard to garden tools, Toobi 
instruments^ impleznenti^ and madiineiy, it is only some 
of the more modem inventions and im- 
provements that can be touched «on here. 

The two indispensable tools are the 
spado and the knife. The spade is com- 
monly used for digging and trenching, 
but much of this work is now better done 
by means of Farkea’s digging-fork (fig. 

42), which is both handier and lifter, 
and breaks up the ground better than 
the spade. The pickfork or Canter- 
bury hoe (fig. 43} is a very useful tool for 
brealdng up the surface soil, the three- 
jironged end being used for the looser 
parts, and the mattock end for breaking „ , , 

dods, or when the surface has 
much consolidated. The drag (fig. 44) is ^^ng-^ork. 
also useful—^ light three-pronged tool, which may be used 
for loosening the soil amongst vegetable crops as well as 
flower garden plants, and may also be sometimes enfployed, 
if the tines are sufllciently narrow and pointed, to drag off 
weeds from the surface. The hand-fork (fig. 46), a diortf- 





Fio. 43. — ^Pickfork. 



Fio. 44.— Drag, ayd 


like tlie 
uat is called 
dhoot is taken 
«tiy as its length 
the underground 
t least one sound 
7 be developed to 

I 

'gh or its habit Clrontn 
t may often be positioz 
' bemg carried 



is to eo*.uim the sou. 
. for planting or transplant^fiQ two^ go that the halves may 
ery handy for plunging poor it may be' a flower-pot or box 
^mit the tiioot ; this vessel is to he 
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tislX'beds, or coxxunon soil. Hoes and rakes m^e \rith 
a tapered neck and socket into which the handle is fitted, 
do not clcig BO readily os when they are driven into a 
femilsd handla 

For pnmi&g pni^es a variety of instruments have been 
invented, under ue names of secatenrS) praning^ears, 
proniog-scissors, &c., but nothing equals a well-tempered 
old-fiismoned knifes varied in form, strength, and size to 
8 tdt the particular olgect to be operated on. The avermn- 
cator is a usefnl instnunent for catting bninriies at a con- 
siderable elevation (12 to 15 feet) from the ground. 
Selby’s flower gatherer (fig: 46), which cots and holds the 


Head’s patent, which acta by a piston and boll vaI\*o ; while 
for tlie more powerful garden engines, those manufactured 
I 9 * (fig. 50) and Warner have the preference. 



Fire, 46.— Sdfaj’s Hower 
Gather. 


Hedge-Cutter. 


neage^uatter. 

^ recommended, especiBllv 
forfeuseoflodiei Someofthefcaitfrathereisttliid^fn. 
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it* ^wt^oicklrfS 
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material, as it dSt is B<Sr 

it does not bust into a lame.^ ^ *“ 

"f 

ase of greeZ ^ destroying mfldew. In the 

house plants, 
tosudi as heaths 
stssmply dnsring 
best'h Bolphnr 
and negh a mus- 
foromarordredg- 
pmferable detent ; 
tains much i cases 

«Shndxsfayiuue 

for whidi purpos'ih j 
a somewhat coarse. ^ 
the wmminuted sam 

earthy matter. Kver — 
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axoi however, sometimes, so small that the tongae of the graft is. 
diq^ensed with, and the two stems simply pared smooth ana bound 
together. In this way hardy rhododendrons of choice sorte, green- 
house azaleas, the varieties of the oiange'family, camellias, roses, 
rare conifer^ and numerous other plants are increased. In small 
subjects soft cotton is used for l^g instead of bast; and grafting- 
wax is substituted for- grafting-my. The best is the Fiem^ coM 
mastic '^Ji’Homme Lezort” AR grafting of this kind is done in 
the i^pagating house, at any season when grafts are obtainable 
in a nt state, — the plants when operated on being placed in dose 
* frames wanned to a suitable temperature. 

Ihot^grafling is sometimes resorted to where extensive increase is 
an obje^ or where stem-grafting or other means of propagation are 
not available. In this cose the scion is grafted mrectly on to a 
portion of the root of some ^propiiate stock, both graft and stock 
being usually very small ; the grafted root is then potted so as to 
cover the point of junction with tiie soil, and is plunged in the bed 
of the j^pagating house, where it mto the sAi^t stimulus of a' 
gentle bottom heat Ddilias (fig: 67) and pseonies may be grafted 



Fio. 67. — ^Root-Grafting Fio. 58. — Boot-Grafting of 

of Dahlia. Woody Plant 


by inserting yonn^ shoots into thenedc of one of the fiediy roots of 
eadi kind respeenvely— the best method of doing so being to cut 
a triangular section near the upper end of the root, Just large enragh 
to admit the young shoot when d^^htly pared away on two sides to 
give it a simflar form. In the case of large woody plants thus 
worked (fig. 68) the grafted roots; after the operation is competed, 
areplanted in nursery beds, so that the upper mds only are exposed 
to tile atmosphere, as shown at e in the figure, 
inds, (II) Bff Aids . — ^Budding is the insernpg of a bud cut witii a 
poraon of bark of the plant to he pr^gated into the hark of the 
stoc^ where it is bonnd gently hut frimy. Stone fruits, sndi as 
peaches, apricots; plum^ cherried &o., are propagated in this way, 
as well 08 rose^ and many otberplant^ In the propagating bouse 
budding may be done at anyseason when the sap m m motim; but 
for fruit trees, roses, &a , in the open air, it is usually done in Jmy or 
Augosfy when the buds dfestined for the following year are completely 
formed in the axils of the leaves; and when tiietok separates frqoly 
from the wood it covers. Those buds are to be preferred, as hmng 
best ripened, whidi occur on the middle portion of a young shoot. 

The simplest and most generally prated form of hud^g is 
that called Shield-btidding or T-huMing (fig. 69). ^ The operator 
riiould be prmded with a budding-knife in imcli the cutting edge 
of the blaae is rounded off at the point, and whic^ has a thto ivory 
or hone handle, for raising the hark of tiie stock. A hoiizontu 
incision is made in the bark quite down to the wood, and from this 
a perpendicular slit is drawn downwards to the extent of perhaps an 
inmi, so that the ^t has a resemblance to the letter T, as at A 
bud is then cut by a dean incision from the tree intended to be 
propagated, having aportion of the wood attached to it; and so that 
tho whole may be onmdi and aholf long, as at ^ The hit of wood 
e must be gently withdrawn, care being taken that the bud adheres 
wholly to we hark or shield, as it is called, of which/isa side view. 
The l^k onea^ side of the perpendicnlar slit being then cantiously 
opened, as at 6, with the handle of the knife, the bud and diidd are 
insert as shown at & The upper tin of tiie diield is cut off hori* 
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ronl^y, and ^ught to lit the baik of the stock at the tmusverso 
incision, ^ Slight ties of soft cotton wool or worsted, or even moist 
hast-matting, are then applied. In about a month or six weeks 
the ligatures may he takm awa}', when, if the operation has been 



Fig. 69. — Shield-Budding. 


successful, the bud will he fresli and full, and the shield firmly 
united to the wood. In the following spring a strong shoot will be 
thrown out, and to this the stoeik is head^ down oy gra^tions 
during the course of the summer. 

To he successful tiie operation should he performed with a quick 
and light hand, so thatno part of the ddicate tissues he injurw, as 
would happen if they were left for a time eiq^osed, or if ^e bud 
were forora in like a wedge. The union is effected as in gating; 
by means of the oiganizAle s^ or camhiimi, and the less this is 
disturbed until the inner bark of the shidd is pressed and ^ed 
it the bettor. Inverted T-hudding, in which the two ind- 
si^ are in the form JL, is for some reasons preferable to the more 
ordinary method. 

(12) By Brmdk (hMugo. — Fropi^tion by cuttings is the mode Branch 
of increase most commonly adop^ next to that by seeds. It is cnttinga 
effected by taking a portion from a hrandi or shoot of the plant, 
and plad^ it in we soil There are great differences to he observed 
in the selomon and treatment of cuttings. Sometimes soft green 
dioots, as in Fertona (fig. 60, a), are used; sometimes the woots 
must be half-ripened, and sometimes fo^ matured. Soof the mode 
of preparation ; some will root if cut off or broken off at any point 
ana thrastinto wet earth or sand in awarm place (fig. 60, a) ; others 
require to he cut with the utmost care just below ajoint or Iw-base, 
and by a keen blade so as to sever tne tissues without tearing or 
bruising ; and otiiexs again after being cut across require to ho 
q^tup fora short distance. It is usual and in most cases necessary 
to cut away the lower portion a catting up to just below the 



Fig. 60. — ^Propagation by Cuttings. 


node or joint (fig. 60, 6, e\ The internodal parts will not often 
divide so as to form separate mdividual plants ; sometimes, however, 
thin happens ; it is said tiiat t^ smallest piece of Totnnia asiediett^ 
for instance, will grow, ^en as to position, oerhiin enttings grow 
readily enough if planted outdoors in the open soil, some preferring 
shade, others sunshine, while less hardy sulnects must be ooverea 
with a btil-glass, or must he in ariose atmosphere with hotiomh^t, 
or must have the aid of pure sOver sand to facilitate their rooting 
(fig. 60, e). Cuttings would in all cases be taken from hralthy 
tdants, and fiom shoots of a moderate degree of vigour. It is alro 
important to select leafy growths, and not surii as will at once nm 
up to flower. Young shoots whirii have become modetatriy fimi 
^anerally the best cuttings, hnt sometimes the veiy softest 
woots strike more readify. For all plants in a growing state spring 
is the safert time for taking cuttings. m 

Cuttings of deciduous plants should ho taken off after the fall of 
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» imned in tiie sou; tn^ ars tnen cat ciean across jdot oeiow 
i joint ; the fewer the leaves thns removed, however, the better, 
js if from l«iim exhausted thqy’ help to sopjdy the oi^ganlmblc 
matter ont of whira the roots are fonned. me-rooting snbjects 
sti&e in Biiy lightish sandy mixture ; but difficult sulnects should 
have thoioi^hly w^-ditiined note, a portion of tlio soSl proper for 


Ajre^ writing ia I.iits vantcitcrs urinmicie \xo«o, p. no;, 
mends Mnch pots for cnttina ; and these he prepares by ] 
over the hole at the bottom cn each an inverted 3-uich pot, aronna 
it potsherds broken small, over these some moss^ and then tho 
compost made up of e^nal 
quantities of pea^ sand, and 
leaf-mould, leaving about half 
an inch at top for white sand, 
which mns into the holes as the 
cutringB are inserted. MrAyres 
advises that ''a stock of pots 
thus prepared should be ke^ in 
afra^orpropagaUng hoiaei as 
nothing is so izyurioas to eut- 
tinffl taken from plants growW 
in heat as to put wem into 
ooQ. ^ Cattily cannot he too 
abort if they have the necessary 
hods to form a plant; neither 
can they be inserted too diallow, 

if th^aremodefimin thopots '* 61.----I>on\de Gutting Pot 

thlln ®»y'»JwptinB trapewhire rather higher 

■hwia ^ kqi t moist althw^h th^ mnstnot bom went of dninase 
w *nyj'«r 0 e get sodden with wet The hnaiditr nn «bo5t 
ae grt l Mffl M mainff hy coreiii^ aem with be3^glasw^J 



Hardy plantar snch os pinks, pansies, &c., are propagated by cut- 
I rings planted during early summer in light rich soil. Tlio cuttings 
of pinia are called pipings (iig. 60, (f), and arc planted nlmnt 
* while pansies may bo renewed in tliis way both in spring and in 
autumn. 

(18} Hp Leaf (Tifirinps.— Many plants may be prajiagated by Leaf 
plantmg their leaves or portions of their leaves ns cuttings, ns, for vu^^ 
example, tho herbaceous GloosCnia (fig. 62, a) and Oemeru^ the 
snocnient Sempervininif JB^mria, J^wuphytum^ and their allies, 
and such ham-lcavcd plants as 
Thety>hrasta (fig. 62, o). Tlic 
leaves are best taken olTwitli the 
hose whole, and should bcjilanted 
in wdl-drained sandy soil; in 
duo rime tiny form roots, and 
ultimately from some latent bod 
a little shoot wliich fonns tho 
you^ plant. The treatment is 
jiredsdy like that of bnineli cut- 
tings. Gloxinias, licgonias, &c., — 

mw readily from fragments of ««> 

riio leaves cut clean thnragh tlic Propagation, 

thick ^ins and ribs, and planted edgewise like cuttings. Tills dass 
of sheets may also be fixed flat on the surface of tlie cutting 
I P®p hooks, the main ribs being cut acixim 

I at intermix and from tliesc points roots, and eventually yonnir 
tubers will be produced (% 68). ^ J b 

(14) JBy Jio<4 eWinyf.— »mc plants which are not carily increased Boot 
17 other means propagater^^ Amongst the cut?* . 

indwplauts whidi may heso treated, the UnitarSta, TVforowifum. 

I * ??“ Wtgandfa may be incnf ioued. Tlie moifiu epemndi is 

to tnm the plant out of its pot, shake away the soil so ns to free 

the roots, end tllCn Sclcct OS Tnnnr nifarns of ‘ ‘ 




Tal ^them to grotp ^ (gg, 
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the ipots, and then select os many pieces of the stonier roots as 
may hBteqmrcd, Tliese are ent npinto half-incli Icnctln (aoroc- 
in light Bandy aoil wnnd the maigin of a 
m*Hl**§« the upper end of the root cutting may be Jcvcl 

Vr it. Tlic mts aliould he 
^ i’“”^ •“ "we atmosphere 

Sc 5"^' "““"8 ""“wental plant* 

Ti ™*y®“-Woommg Anemone iaponfea and Stneeio 
hotseradish Tcnnire to be treated in the 
wldl-i^S’ adll «’•*'«« be planted inUncs in 

but tho roots of 
the Anemone and 
^enfcio should be 
planted in pots and 
ktqit in a close 
fmme with a little 
warmth till the 
young shoots have 
started. 

Various hardy or- 
namental trees are 
also increased in 
thia way, as the 
lidnco, dm, to- 
man, nnd mnl* 
berry, and tlie rose 
amongst _ sbrubs. 

The most important 
pse to which this 

modeof propagation 

u put is, however, 
the increase of 
n»es, and of the 
various plnms used 
as stocks forwork- 
mg the choicer 
stone fruits. The 
method in the latto 
cose is to select 
woto averaging the 
^kness of the 
iTOe finger, to cut 
these into lengths 

of about 8 or 4 — w 

of Single Eye. 

enttings u«»ety heds. The root 

^6) JJg Cvttingi a and treated in a similar way. 
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being in this ease cut from tho ripened lonfloss \rood. The eyes 
(fig. 64, a) are planted jnst below the snrfaeo in pots of light soil, 
which are placed in n not bed or propagating pit, and in dno timo 
each pushes np a young shoot which forms tho future stem, whilo 
from about its base tho young roots are produced (fig. 64, i) which 
conrert it into an independent plant. In tho cose of plants with 
ersistont leaves, the stem may bo cut through jnst above and 
elowthc bud, retaining tho loaf which is loft on the cutting, the 
old wood and eye being placed beneath tho oil and tlio leaf left 
exposed. In this way tho india>rubbor tree (Fiau elastiea), for 
example, and many other tender plants maj* bo increased with the 
'aid of a brisk bottom heat. Many of tho free-growing soft-wooded 
lilants may also be grown from cuttings of single joints of the young 
wood, where rapid increase is desired ; and in the cose of oppofitc- 
Ic.ivcd plants two cuttings may often bo made ftorn one joint by 
splitting tho stem longitudinally, cadi cutting consisting of a leaf 
and n perfect bud nttndied to htuf the thickness of tho stem. 

Trans- 22. Planting and Transplanting . — ^In proparing a fruit 
planting. troD for transplantation, tlie first thing to bo done is to 
open a trench ronnd it at a distance of from 3 to 4 feci, 
according to sizo. The trondi should bo opened to about 
two spades’ depth, and any coarse roots which may extend 
thus far from the trunk may be cut clean off witli a sharp 
knife. The soil between tho trench and tho stem is to bo 
reduced ns far as may seem necessary or ‘practicable by 
means of a digging fork, tho roots as soon as they are 
liberated being fixed on one side and carefully preserved. 
By working in this way all round tho ball, the best roots 
will be got out and preserved, and tho ball lightened of 
nil suporilnous soil. The tree will then bo ready to lift 
if carefully prized up from boiieatli Uio ball, and if it docs 
not lift readily, it will probably bo found that a toot has 
struck downwards, whi(& will have to be sought out and 
cut through. 'Whenever practicable, it is best to secure 
n ball of earth round tho roots. On tho tree being lifted 
from its hole tlio roots should bo examined, and nil 
which have been severed roughly with tho spado should 
have tho ends cut smooth witli tho knife to facilitate tho 
emission of fibres. Tho tree can then bo transported 
to its now position. The hole for its reception riiould 
be of sufficient depth to allow the base of the ball 
of oartli, or of the roots, to stand so that tho point 
whence tlic uppermost roots spring from tho stem may 
be 2 or 3 indies above the general surface level. Then 
tho bottom beiug regulated so as to leave tlio soil rather 
highest in the centre, tho plant is to bo set in the hole in 
tho position desired, and steadied tlioro by hand. Next 
the roots from the lower portion of tho ball are to bo sought 
out and laid outwaids in lines radiating from tho stem, 
.being distributed equally on all sides as nearly as diis can 
bo done; some fine and suitable good earth diould bo 
tlirown amongst tho roots ns they are thus being placed, and 
worked in well np to the base of tho ball. The soil cover- 
ing the roots may bo gently pressed down, but tlio tree 
should not be pulled up and down, as is sometimes done, 
to settle tlio soil. This done, another sot of roots hi^icr 
np tho ball must be laid out in the same way, and again 
another, until tho whole of tlio roots, tlins carefully laid, 
are embedded as firmly os may be in tlie soil, whidi may 
now receive another gentle treading. Tho stem slionld 
next be supported permanontlyp either by one stake or by 
three, according to its size. The excavation will now bo 
filled up about two-thirds perhaiis ; and if so the tree may 
have a thorough good watering, sufficient to settle tho soil 
closely about its roots. After twonty-foiir hours tho hole 
may bo levelled in, witli moderate treading, if tho water 
has soaked well in, tho surface being left slightly sloping 
upwards towards the stem of tho tree. In transplanting 
troes of tho ornamental class, loss need bo attempted in 
respect to providing now soil, although tlio soil should 
be made ns congenial as practicable. 

In transplanting smaller subjects, such as plants for the 
flower garden, much loss effort is required, ^le plant must 
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be lifted witli as little injury to its rootlets as possible, and 
carefully set into the hole, the soil being filled in round 
it, and carefully pressed dose by the hand. For moving 
small plants tho garden trowel is a very convenient tool, 
but we are inclined to give the preference to &e hand-fork 
(fig. 45). For larger masses, such as strong-growing her- 
baceous plants, a spade or digging-fork will be requisite; 

'When seedlings of vigorous plants have to be "pricked 
out," a dibble (fig. 64) is tho best implement to be used. 

Tlio ground being prepared and, if necessary, enriched, 
and tho surface made fine and smooth, a hole is made 
with tho dibble deep enou^ and large enough to receive 
tho roots of the seedling plants without doubling them up, 
and tho hole is filled in by working the soil close to the 
plant Avith the point of tho dibble. The pricking out of 
seedlings in pots in tho propagating pit is effected in a 
similar uTiy. The plants, inde^, often require to be re- 
moved and sot from half an inch to an in^ apart before ’ 
tliey have become sufficiently developed to admit of being 
handled witli any degree of facility, and for these a pointed 
stick of convenient size is used as a dibble. In extreme 
cases it is best to lift the little seedling on the end of a 
flattish pointed stick, pressing this into the new soil where 
tlie plant is to be placed, and liberating it and closing 
tlie earth about it by tho aid of a similar stick held in 
tlio other hand. 

Large trees may bo successfully transplanted by the aid 
of transplanting madiines, of wMch different forms are in 
use. These will bo found figured and described in the 
various horticultural and arboricultural publications. See, 
e.g., M’Intosh’s Booh of the Garden (ii. p. 374 sq.). The 
best season for transplonting deciduous trees is during the 
early autumn months. As regards evergreens opinions ore 
divided, some preferring Augnst and September, others 
April or May. They can be successfully planted at either 
period, but for subjects whidi are at all difficult to remove 
the spring months are to bo preferred. 

23. Potting and Batting. — Garden pots are made Pottli 
with a comparatively large hole in the bottom, and those of 
tlie largest size have also holes at the side near tho bottom ; 
these openings are to prevent tho soil becoming saturated 
or soured with superabundant water. To prepare the pot 
for tlio plant, a broadish piece of potsherd, called a " crock,” 
is placed over tho large hole, and if there be side holes they 
also are covered. The bottom crock is made from a piece 
of a broken garden pot, and is laid with the convex side 
npirards ; tlion comes a layer of ir- 
regular pieces of crock of various 
sizes, about an indi deep in a 6-indi 
pot, 2 indies in an 11-indi or 12-indi 
pot, &c. Tlio mode of crocking a 
pot is shown in fig., 65. A few of 
tho coarser lumps from the outer . 
edge of tho heap of potting soil are 
spread over the crocks. The same end, 
tliat of keeping tho finer particles of of Pot 

tho soil from mixingwith thedrainage 
crocks, may bo attained by shaking in a little dean moss. 

A handful or two of tlio soil is then put in, and on this the 
plant with its roots spread out is to be set a trifle higher 
‘than tho plant should stand in the pot when finished off; 
more soil is to be added, and the whole pressed firmly with 
tho fingers, tho base of tlio stem being jnst bdow the pot- 
rim, and riio surface bdng smootlied off so as to slope a 
little outwards. When finished off, the pots should be 
wdl watered," to settle the soil ; but they should stand tiu 
the water has well drained away, since, if they are moved 
about while tho fredi soil is very we^ tliore will be a 
risk of its becoming puddled or too mu^ consobdated. 
Larger plants do not need quite sudi delicate treatment, 
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but care dundd be taken not to handle the roota ron^ly. 
The Bcfl for these idionld be less comminuted, and the 
amount of drainage material more ampin Larger bodies 
of sml also require to be more thoron^y consolidated 
before rrateting; otherwise th^ would settle down so as 
to leave an unsightly void at the potriinu 
Some plants, especially when potted temporarily, may be 
dealt with in a simpler way. A single crock may be used 
in some cases, and in others no crock at all, but a handful 
of half-decayed leaves or half-decayed dung thrown into 
the bottom of the pot. This mode of potting does wdl 
for bulbs, such as hyacinths, which are ei£er &rown 
away or planted out when the bloom is oven The bedding 
plants generally may be potted in this way, the advantage 
being that at planting-out time there is less risk of disturb- 
ing the roots than if there were potsherds to remove. 
Flants of ^ chanwter should be potted a little less firmly 
than specimena which are likely to stand long in the pot, 
and indeed the soil should be made comparatively ligh^ ky 
the iutarmirtute of leaf-mould or some equivalent^ in order 
that the imts may run &eely and quickly into it 
For epiphytal plants like orchids the most thorough 
dtdnage must be secured by the abundant use of potsherds, 
small pots bein|; sometimes inserted inside the larger 
one^ or by planting in shallow pots or pans, so that there 
diall be no large mass of soil to get consolidated. For 
most of these the spoi®r bnt sweet turfy peat 

m^be used, this lo&ng patted lightfy about the root^ 

• ^ pot-rim, or in some cases fredy 

mo^ before use with chopped sphagnum moss and nodules 
of broken pots or of diarcoal The plants under these 
confhhw often require to be supported by wooden pegs 
or stifto. Someof ^ spedesgrowbetter whenaltosother 
taken out of the s^ and fixed to blocks of woo^^t in 
^ case they teqmie a KtUe coaxing with moss about the 
tiiey^t establidied. In other cases they are 

peat and splm^nin compost Both blocks and baak^ are 

^usfflysaspended from the roof of flie housS^hnnSS 
BO that no accumulation of water is po^la In^fl^ 

fnrfhw "“y without 

much more care is necesBar^^a"^ f 

earth must be froed fmm aU ^ kali of 

without doing ininrv to crocks 

‘k.Tp.riSSKSMa'IA' »t 

or sodden or effete sdl into any «onr 

nin, this diould be carofnllv 

tlirt ^ ««aied^^.SVS!', •? •>“' 

obout lovd urith ^ obbb of uia stem msy bo 

ahonM slope gen£ 

«d the siSesS S ^ i?to ^ “‘d baU 

tlw prepared Gompost, which is 6»dnally with 

P««8ed doTO withTwo^SdS . to time to be 

a potfing-stii^ so as to rendnr called 

the oM ® r “ »®?Br the new soil as solid as 


ficiently moist to knead together into a pasty muss. In 
ordinary coses the potting soil should be just so far removed 
from d^ness that when a handful is gently pressed it may 
hang together, but may lose its cohesion when dropped. 

I^en plants are required to stand in ornamental china 
pots or vases, it is better both for the plants and for avoid- 
ing risk of breakage to grow them in ordiuaiy garden pots 
of u size that will drop into the more valuable vessels. 

Slate pots or tubs, usually square, are sometimes adopted,' 
and are durable and otherwise unotjectionablc, only, their 
sides being less porous, the earth docs not dry so rapidly, 
and some modification of treatment aa to watering is ncccs- 
saiy. For large conservatoty apecimenB wooden tabs, round 
or square, are frequently used; these ^ould be coated with 
pitch inride to render &em more durable. 

Various other contrivances take the ])teco of garden pots 
for special purposes* Thus shallow square or oblong 
wooden boxes, made of li^t inexpensive wood, are veiy 
useful for sc^-sowing, for pridzing out seedlings, or for 
planting enttings. When tho disturbance of the roots 
incidental to all transplanting is sought to be avoided, the 
seed or plant is started in some cases in- squares of turf * 
(used grass 3 '-sido downwards}, whidi can when ready bo 
transferred to the place the plant is to occupy. Cucumber 
and melon plants and vines reared from eyes are some- 
times started in this way, both for tho reason above men- 
tioned, and because it prevents the curling of the roota 
apt to tate place in plant a raised in pota. Strips of turf 
are sometimes used for the rearing of early pca^ which 
are sown in a warmish house or frame, and gradually 
haraened so os to bear exposure before removal to the 
open air. 

' guiding principle in watering ifiants Waterw 

B to do It thoroughly when it is required, and to abstain Siwi 
from giving a sroond supply till the fint Las been taken up. 
njiea watering beromes necessary for kitchen-narden 

«H “"«> of csSents 

to dnnfc their fill, if fresh siiccnlcnt vegetables are 
woIUwclled and luscious fruits, such 
as BtrawbcmcB, are required, there must bo no Darohin? 

““^ 1 .*“ fo«tog.liou8es tlmn to tho outside 
|>oi^ot^ because from theso the natural rain 
00®® mow distinctly cut off. In the 
^ of forjang-houses, the water should bo heated beforJ 
npphed to the borders containing the roJts th™ 


ae old. The oln'ect of thL fa 1,“ ^ ® 

starving by the ^tgr epph'ed 

new soil, and not lienrtS^n. the 

^«n this amount of pressm fa Wl of earth, 

raro of loamy coEt- ft- espedally ia 


if ft. Storing of pot plants the utmost caro is reoniMte 

the pot on strikto? ft «fft ^ the ring of 

Tvanted oTnotSE i ^‘of is 
and heavy. With verv^cliofm.””?"'- “*■ 

necMsaiy two or th2 times J diiy VdSS® ^ 
weather. It is a wroae thonirb “ ^’Twg summer 
the surface of the soil^n tha to press 

moist enon^ os this Min. ^***1?? t® led if it is 

the full benefrtSf'SSD *’ “"** 

to'lhe^EBmtare *7 ri 

avoid chilling the ^ts. Thf. fa° “‘®“Pl»erci so as to 
case of water i«.d fop ? “H® °®®6ssary tka 

be done two or three ti^ plants, which should 

kouses, espeddlT LE “toves aud forcing. 

g^is^JgTevdoS ‘S. to® y®4 

But^s, such 08 thed^ or absorbent 

Mcessary several times a dw fo 

a aay m the growing season, so 
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as to keep up a linmid atmosphere ; hence the advantage 
of laying the floors a little ronnded, as then the water 
draws off to the sides against the kerbstone, while the 
centre remains dry for promenaders. 

In cooler structures it becomes necessary in the dull 
season of the year to prevent the slopping of water over 
the plants or on the floor, as this tends to cause “damping 
off,” — ^the stems assuming a state of mildewy decay, which 
not nnfrequently, if it once attacks a plants will destroy it 
piece by piece. For the same reason cleanliness and free 
ventilation are of great importance. 

Pnuing'. 25. Pruning . — Pruning is a very important operation in 
the fruit gardeu, its object being twofold, — (1) to give form 
to the tree, and (2) to induce the free production of flower 
buds os the precursors of a plentiful crop of fruit. To form 
a standard tree, either the stock is allowed to grow up with 
a straight stem, by catting away all side branches up to 
the height required, say about 6 feei^ the scion or bud 
being worked at that poinl^ and the head developed there- 
from ; or the stock is worked dose to the ground and the 
young shoot obtained therefrom is allowed to grow up in 
the same way, being pruned in its progress to keep it single 
and straight and the top being cut off when the desired 
height is readied, so as to cause the growth of lateral 
shoots. If these are three or four in number, and fairly 
balanced as to strength and position, little pruning wiU 
be required. The tips of unripened wood should be 
cut back about one-tiurd their length at an outwardly 
placed bud, and the cliief pruning thereafter required 
will be to cut away inwardly directed shouts which cross 
or crowd each other and tend to confuse the centre of 
the tree: Bushy heads should be thinned oni^ and those 
that are too large cut back so as to remodel them. Ji the 
shoots produced are not sufficient in number, or are 
badly placed, or very uncqutd in vigour, the head should 
be cut back moderatdy dose^ leaving a few inches only of 
the young shoots, which should be pruned back to buds 
so placed as to furnish shoots in the positions desired. 
When worked at the top of a stem formed of the stock, the 
growth from the graft or bud must be pruned in a similar 
way. Three or four lea^g shoots should be selected to 
pass ere long into boughs aud form a well-balanced skeleton 
for the tree ; these boughs, however, will soon grow beyond 
any artificial system the pruner may adopt. 



To form a dwarf or bush fruit tree the stock must be 
worked near the ground, and the young shoot produced 
from the sdon or bud must be cutback to whatever height 
it is desired the dwarf stem should be^ say 1^ to 2 feet. 


The young shoots produced from the portion of the new 
wood retained are to form the skdeton of the bush tree, and 
must be dealt with as in the case of standard trees. The 
growth of inwardly-directed shoots is to be prevented, and 
the centre kept open, the tree assuming a cup-shaped out- 
line. Fig. 66, reduced from M. Hardy’s excellent work. 
Train de la TaUle dea Arbres Fruitiers, will give a good 
idea how these dwarf trees are to be manipulated, a showing 
the first year’s development from the maiden tree after being 
headed bade, and h the form assumed a year or two later. 

In forming a pyramidal tree^ the lateral growth^ instead 
of being removed, as in the standard tree, are encouraged 
to the utmost; and in order to strengthen them the upper 
part of the leading shoot is removed annually, the side 
brandies being also shortened somewhat as the tree ad- 
vances in siza In fig: 67, reduced from M. Hardy’s work 



a shows a young tree with its second year’s growth, the 
uplift shoot of the maiden tree having been moderately 
headed back,, being left longer if the buds near the base 
promise to break freely, or cut diorter if they are weak 
and wanting in vigour. The winter pruning, carried out 
with the view to diape the tree into a well-grown pyramid, 
would be effected at the places marked by a cross lina The 
lowest branch would have four buds retained, the end one 
being on the lower side of the brandi. The two next 
would be cut to three bu^ which here also are fortunately 
so situated that the upper one is on the lower dde of 
the brandies. The fourth is not cut at all, its terminal 
bud being allowed to grow to draw strength into it. 
The fifth is an example where the bud to which the dioot 
should be cut back is wrongly placed ; a shoot resulting from 
such a cut is apt instead of growing outwards to grow erei^ 
and lead to confusion in the form of the tree, to avoid 
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whidi it is tied down in its proper place during the 
summer hj a small twig. The upper shoots are cat closer 
ixL Near the base of tiie stem ate two prominent bnd^ 
which would produce two tigorons shoot^ but these would 
be too near the ground, and the buds riionld therefore be 
suppressed ; but, to strengthen the lower part, tiie weaker 
buds just above and below the lowest branch riionld be 
forced into growth, by makiug a tiansveise indrion dose 
above each. Fig 67, h shows what a similar free would 
be at the end of the third years growf L 
In order to bring a young free info the cordon shap^ all 
its ride branches are shortened bacl^ either to form pexma- 
nent spnx^ asin the case of pear^ or to yield annual young 
riioot^ as in peaches and nectarine& ^e ringlestemmed 
Cordon may be trained horizontally, obliquely at any ze- 
qui^ a^Ie^ or vertically if required, the firsts two arrange- 
ments being preferable. If a double cordon is required, the 
otignal youngstem must be headed back, and the two best 
shoots produced must be selected, trained righ t and left, 
and treated as for the ringle cordon. 

The forms chiefly adopted for trees trained to walls and 
espalier ate the fannriiaped, the half-fan, and the hori- 
zontal, with thrir various modifications. 

Of late years the close pruning of the yonng trees has 
been Directed to, and the extension system” ha^ in 
many case^ been adopted. The maiden tree is headed 
^wn, and two shoots led away ri^t and left Two 
laterals should be allowed to grow from the iroper side 
of rae from near the base, the oflier from near the 
miMe, all others being pinched out b^nd the second or 
ttari leaf during summer, but cut away to the last bud in 
w consist of six shoots, probably 

^ ^ pruned nnle^ 

“ strength, a defect wWcb is rafter to 

hfa pinching than winter pnm- 

fnd base. One about ftemiddla 

^ t being nibbed ofil -S 

fiimn 9 f pf '1 ^ thus a number of moderatelv 
trtJ. awa ^ v, ,iHtaa,„a ^ Ibex'S 

the season a compaiahvelj h*ge tree Trin be the result 


I was also to be nailed in, made four branches of the current 
f year from each of the ten main branches, and the form of 
^ the tree would therefore be that of fig. 70. The other 
young shoots produced were pinched off while quite young, 
to throw all the strength of the tree into those which were 
to form its basis, and to secure abundant light and air. In 
after years the leading shoot was not to be cut back, but all 



FiC. 70. — The same-— fonrth year, 
the lateral shoots were to be shortened, and from these year 
by year other shoots were to be selected to fill up the area 
occupied by the trea ^ 

In pruning for a horizontal tree the young maiden tree 
has to ^ headed back neatly to its base, and from the 
young shoots three are to be selected, the two best placed 
lower ones to form an opporite or nearly opposite pair of 
mam branches, and the best placed upper one to continue 
the erect stem (fis 71). This upper shoot is at the next 
wmter pmmng to be cat down to within about a foot of the 


Rg. 71w— P rniflng for 
Horizo&tany-^halxied Tree, 


— 



Fio. 72.— The same 

. - , — thiidyear. 

point whence it sprang, and its buds rubbed off ezeent the 
upper one for n leader, and one on each side just befow it 

in position, the tree wonld appear as in fia 7^ MtnA 

tdiSd but ^ 


for 

Faa-Shap^ Tree. 

^^he method of nr nmi _ 
tion of a fan-shapSti^ 
plant to abont two eyes, so nlacrf^ f maiden 

ahoot on eadi side (fe ** “ Joimg 

bang rabbed off wL&'qS ™ 

®boob tiuned ag aim ^ the wnl) reserved 

get them wefl inata^ S^Uerf^ rt® so as to 
again, often nearly to the ftey were cut back 

P* 1 th« 4.*^ lb» W 

young shoots and theuSsrS ft? ^ wsH-placed 
tree wonld thus consis? ^ ®^™S*°ot8. The 

regular distancS to be laid out at 

not again to be shorten^ W were 

S ft y°“8sboof8 were to bVSdecteS 
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Tlie half-fan is a combination of the two forms, but as re- 
gards pruning does not materially differ from the horizontal, 
as two oppomte side branches are produced in succession 
upwards tUl the space is filled, only they are not taken ont 
so abruptly, but are allowed to rise at an acute angle and 
then to curre into the horizontal line. 

In all the various forms of cordons, in horizontal training, 
and in fan and half-fan training, the pniniog of the main 
branches when the form of the tree is worked out will vary 
in accordance with the kind of fruit under treatment. Thus 
in the peach, nectarine, apricot, plum, and cherry, which 
are commonly trained fan-fashion, the first two will have 
to be pruned so as to keep a succession of young annual 
shoots, these being their fruit-bearing wood. The others 
are generally pruned so as to combine a moderate supply 
of young wood with a greater or less number of fruit spurs. 
In the pear and apple the fruit is borne principally on 
spurs, and hence what is known as spur^praning lias to be 
adopted, the young shoots being all cutback nearly to their 
base, so as to cause fruit buds to evolve from the remain- 
ing eyes or buds. Cordons of apples and pears have to be 
similarly treated, but cordons of peaches and nectarines are 
pruned so as to pronde the necessary annual succession of 
young bearing wood. 

' The nature of the cut itself in pruning is of more conse- 
quence, especially in the case of fruit trees, than at first 
sight may appear. The branches should be separated by a 
clean cut at an angle of about 45°, just at the back of a 
bud, the cut entering on a level with the base of the bud 
and passing ont on a level with its top (fig 74, a), for when 



Fig. 74. — Cats — Good and Bad. 


cut in this way the wound becomes rapidly covered with 
.new wood, os soon os growth recommences, whereas if the 
cut is too close the bud is starved, or if less close an ugly 
and awkward snag is lefL Fig. 74, b and e, are examples 
of the former, and d, e,/ of the latter. ^ Dr Lindley has 
designated the cut shown at fig. 74, 5 the cut to the quick 
{Gardeneri Chronicle, 1847, p- 19) : — 

“In order to avoid tlic risk of tlio 'cut to the onick,’ some 
mrdeners make nso of the 'snag cut* (<?, e,J), in which tho wound 
15 made on tho same side of the liranch os that occupied 1w the hud, 
slanting doimwards towards it. That plan is objectionable ; for it 
involves tho neccssitv of leaving behind a dead pomon of the branch, 
to be removed at a later pruning, so tho work must he done twice 
over ; moreover, it is an admisaon of a want of the skill n^nired 
to make the 'clean cut’ skilfully. Lastly, there is the 'slivering 
cut* (p), in whidi a long mfflcd nnoqnal shave is taken off tho 
branch, much too low in tho M^ninjg, and much too high at the 
end. It is the cut made by garden labourers. It is clumsy, ugly, 
awkward, and dangerous, for it is apt to iqjuro the hmneih on whidi 
it is made. In all coses, tho amputation should bo mode by one 
firm-drawn cut. The clean cut can bo performed ^ a dexterous 
operator to witliin a shaving of the right lino ; and the mastery 
of this art is no mean acqmsition.” 

In the case of fruit trees, and indeed of deciduons plants 
generall}', pruning requires to be done during the winter or 
resting'iieiiod, and the earlier in that period the better, as 
then the bnds become plump and full of sap^ and produce 
strong shoots when the time for growth arrives. If, on 
the contrary, it is done wliile the plant is in full growth, 
the whole system of the tree sustains a check, the drcnla- 
tion is deranged, the quality of tho sap becomes deteriorated, 
and a dead stump or nnhealtliy shoot is the frequent result. 
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This, however, does not apply to the pruning of the herb- 
aceous or succulent growths of the current season, nor to 
soft-wooded plants generally, for this kind of pruning, nallpd 
summer pruning, is essential to the formation of handsome 
specimens of the latter, and is a very important help in 
the formation of the fruit or blossom buds of fruit trees. 

Slimmer Pruning should be performed while the shoots 
are yet young and sncculeni^ so that they may in most 
cases be nipped off with tlie thumb-naiL It is very 
necessary in the case of trees trained to a fiat surface 
as a wall or espalier rail, to prevent undue crowding. 
In some cases, as, for example, with peaches, the snper- 
fiuons shoots are wholly removed, and certain sdected 
shoots reserved to supply hearing wood for next year. In 
others, as peats, the tops of the young shoots arc removed, 
leaving three or four leaves and their buds at the base, to 
be devdoped into fruit buds 1y the additional nourish- 
ment thus thrown into them (fig. 75, a). One or two may 



Flo. 76. — Summer Pnming for Spurs, 
push out a late summer growth, h ; this will serve as a vent 
for the vigour of the .tree, and if the lowermost only go 
to the formation of a fruit spur, the object will have been 
gained. They are cut to the last dormant bud in winter. 

But summer pruning has been much extended since the 
introduction of restricted growth and the use of dwarfing 
stocks. Orchai^-honse trees, and also pyramidal and bush 
trees of apples, pears, and plums, are mainly fashioned by 
summer pruning ; in fact, the less the knife is used upon 
them, except in the necessary cutting of the roots in potted 
tree^ the better. In the case of orchard-honse plants no 
shoots are suffered to lengthen out, except as occasionally 
wanted to fill up a gap in the outline of &e tree. On the 
contrary, the tops of dl young shoots are pinched off when 
some three or four leaves are formed, and this is done again 
and again throughout the season. 'When this pruning is 
just bron^t to a balance with the vigour of the roots, the 
consequence is that fruit buds are formed all over the tree, 
instead of a thicket of sterile and useless wood. I^nddal 
and bush trees out of doors are, of course suffered to become 
somewhat larger, and snfBment wood must be allowed to 
grow to give them the form desired; but after tlie first 
year or two, when the framework is laid out, they are per- 
mitted to extend very slowly, and never to any great oxtenl^ 
while the yonng growths are continually nipped off, so as 
to clothe the lynches with fruit buds as closely placed as 
will permit of their healthy development.^ 

The Pruning of Floivering Plants is generally a much 
li gh ter matter than the prnning of fruit trees. If a 
young seedling or cutting of any soft-wooded plant is 
to be bushy, it must have its top nipped out by the 
thumb-nail or pruning-scissors at a very early stage, and 
this stopping mnst be repeated frequently. If what is 
called a well-furnished plant is required, an average of 
from 2 to 3 inches is all the extension that must bo per- 

* On the general suhject of ptnnine fruit trees the reader may use- 
fnlly consult Tliompson’s OardenePa Assiatant, IdiehimtB^JUimern' 
Peach Prwner, Forney’s Jardimer Fruitier, Hardy’s SVmii de la 
Taitte dea Arbrta Fntitiera, and Dnhreuil’s OuUura dea Atirea et 
AiHiaaeanx d Fruita de TaVe. 
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initted-~80inetiine8 Bcarcely so niudi~*before tibe top is tiiese csws the cut should bo a deun slopii 
uipped out i And this nnst be continned nnti] the dedred in sn npvaid and outvard directioD. 
size is attained, vhether that be huge or small. Then Ube not-pruningof pot-plants isnecessaiy in the case of 
geaerallj the plant is alloi^ to grov stray till bloom or many soft-vooded snbjects which are grown on year after 
blooming shoots an developed. To form a piyranudal plant, year— pelargoninms and fuchsias, for exampln After the 
which is a very elegant and useful shape to give to a cion pruning of the branches to which they are annually 
decorative not plant the main stem should be encouiaged subieeted, and when the yonnir dioots hare shot forth an 



before it is toppM; this indnees the rarmation of lateiab, and have the old stnl shaken away from their lotAs, the 
and fsTonrs their development, ^e ^t-pleced upper longest of which, to the extent of abont hnl/ the nvirfinp 
yonag shoot is selected and trained upright to a slender quantity, ate then cut clean away, and the plants repotted 
stake, and this also is topped when it has advanced 6 or into smidl pof& l%is permits the growin" ptnn * to be fed 
6 inches further, in order to induce the laterals on the with rich fredi soil, wi&out having been neci^rily trans- 
second portion to posh freety. This process is continued feiied to pots of unwieldy aze by the time the ilowerine 
fiU the leqnued size is ^ined. With all the difficult and stage is reached. ” 

slow^wing ptonte of the hard-wooded section, all the .Bwyfny.— One of the expedients for inducing a state of ESacW 

pruning must be done in this graddal way in the yonng frnitfniness in trees, is the ringing of the brancli^ or stem 

wi^ as the i^aat progresses. , - , , , 1 % «»wnng a narrow annular portion of the bark, by 

Pd 8 ^nni% m only be kept band- which aeons, it is said, the icees are not only tendered 
somely formed and well fnrnidied by enttu^ them dorm jminti&ve, but the quality of the ftuit is at the ri n> t . 

Tl»o odfantaio depends on tte oKcS 

phttts ahonldte pr^r^for ly keeping them rather given to the descent of the aapV The ting ahorfd be rat 
&ot*nc.*S^ ^»ngi and be of such a width that the barkmay 





r A w called training is the guiding aYainlwt 

of too branches of a tree or plant in certain positionswhich 
^y wo^ not naturally assume, the object being partly to 
^ to light, and patriy toragdate 

! the flw and di^Tmfion of the sap. To sccura the for- 
ri}?® hranchra must be so feed as to shade each 
otoer os little as possible; and to raalisc the scconiX 
Jwve given to them an upwardVr dowi! 

M ta. 

ing fertility in whiA®^ ^®® ****»*■' i 



out lateraUy, TadistiS^M*^n,n laid ho ® “ restrained; and a li^rfant .wTl* 
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vertical shoot t; has been cat back nearly to its base in order to 
famish from buds there sitoated the rudiments of other branches. 
The sap flows with much greater force into the upright or nearly 
iroright branchesthan it does into i^ose having a horizontal position f 
theiSfore branches radiating at equal distances, like those in the 
figure, would soon become very unequal in point of vi^ur ; ce wo^d 
of course be strong, aa comjparativmy weak, whilst So would mam- 
t-ftin a somewhat intermediate condition. If, instead of training 
the shoots cc in a str^ht direction, we depress them at dd and 
bend them in the growmg season as indicated by the curved line 
towards we gbau greativ check Iheir over-luxuriance. On the 
other hand, by elevannc the horizontal shoots at ee, and troini^ 
them in ^e direction of me dotted lino towards bb, those shoots will 
be thereby greatly invigorated. In riiort, by carving the upper 
branches downwards and the lower onra upwards^ Ihe flow ox sap 
is checked in the former and promoted in me lalt^ ; and the can- 
sequence is that aa and ec are equal to'the medium bb and to each 
otner.’^ 

By these and other expedients, and by the prudent use 
of (hB knife, fruit trees may be readily trained into the 
forms indicated below, which are amongst the best out of 
the many which have been devised. 



Fia;.78i— Pyranri^l Fio. 79.— Training 

Tnuniag. ed gttenoutlle. 


The .training of standard and bush trees in the open 
ground. has been already referred to under the section 
Pruning. When the growth of pyramids is completed, 
the outline is something like that of fig. 78, and very 
pretty trees are thus formed. It is better, however, 
especially if the tendency to* bear fruit is rather slack, to 
adopt what the French call en quemuiUe training (fig 79), 
which consists in tying or wm^ting the tips of the branches 
BO as to give them all a downward curve. Fear trees 
worked on the quince stock, and trained en quenouiUej 
are generally very fertile. 


















Fio. 80. — Horizontal Training. 


Wall trees, it must be evident^ are placed in a very un- 
natural and constrained positioii, and would in fact soon 
be reduced to a state of utter confusion, if allowed^ to grow 
unrestricted j hence the following modes of training have 
been adopted. 

Horimital Training (fig. 80) has long been a favourite 
form in England. There is one principal ascending stem 


from which the branches depart at right angles, at intervals 
of about a.-foot. Horizontal training is best adapted to 
the apple and the pear; and for the more twiggy growing 
slender varieties, tiie forms ^own in fig. 81 have been 
recommended.* In these the horizontal branches are placed 
wider, 18 to 20 inches apart, and the smaller shoots are 
trained between them, either on both sides, as at a, or 
deflexed from the lower side, as at h. The latter is an 
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Fig. 81. — ^Forms of Horizoutal Training. 


excellent method of reclaiming neglected trees. Every 
alternate branch should be taken away, and the spurs cut 
off, after which the young shoots are trained in, and soon 
produce good fruit. 

In Pan Training (fig. 82) there is no leading stem, but the 
branches spring from the base and are arranged^ somewhat 
like the spokes of a fan. This mode of training is com- 



Fzo. 82. — Fan Training. 


monly adopted for the peach, nectarine, apricot, and Mcnsllo 
cherry, to which it is best adapted. Though sometimes 
adopted, it is not so well suited as the horizontal form for 
apples and pears^ because, when the branches reach the 
top of the wall, where they must be cut short, a iAte de 
eaule^ or hedge of young shoots, is inevitable. A modifica- 
tion of the fan shape (fig. 83) is sometimes adopted for 



Fio. 83. — ^Modified Fan Training. 

stone fruits, such as the apricot In this <he object is to 
esta1)lish a number of mother branches, and on these to 
form a series of subordinate members, chiefly composed 
of beating wood. The mother branches or hrobs should 
not be numerous, but well-marked, equal m strragth, a^ 
re^rly disposed. The side branches should be pretty 
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abandon^ sbort^ and not so vigorous as to rivid tlie lead* 
iug members. 

The Haif^an mode o{ tmiak^, 'which is intormodiato 
between horizontal and fan training, is most nearly allied 
to the former, but the branches leave the stem at an acute 
angle, a disposition supposed to favour the moro equal 
distributiou of the sap. Sometimes, as in fig. 84, two 
vertical stems are adopted, but there is no particular ad- 
vantage in this, and a single-stemmed tree is more man- 
ageable. The ^U-fan form is well adapted for such fruite 
as the plum and the cherry; and, indeed, for fruits of 
vigorous habi^ it seems to combine the advantages of both 
iihe foregoing. 

Trees must be fixed to the walls and buildings against 
which they are trained by means of nails and shreds, or in 
eases where it is desired to preserve tbo wall surface intact 
by permanent nails or studs driven in in regular order# 
Sometimes the wells are {nmished with j^vaiuzed wires, 
but this has been objected to as causing cankering of the 
shoots, for whicli, however, painting is recommended as a 
remedy, and which is also avoided, it is said, by crossing 
the tying material between the wire and tbo wood, and so 
pceveuting them from coming in contact. If they are 
adopted, the wires should be close to the wall to prevent 
a cold draught between it and the tree. Caro should be 
taken that the ties or fastenings do not eventually cut 
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growing border flowers. Very durable trellises fur grccn- 
liouBo climbers are made of slender round iron rods for 
stan^rds, having a series of hooks on the inner cdg<^ 
into which rings of Bimilar metal arc dropped ; the rings 
may be graduated so as to form a broad open top, or may 
be oil of tbo same size, when tlio trellis will assume tbe 
cylindrical form. Fig. 85 shows a pot specimen of clematis 
(rained over a ballonn-shnped trellis 
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ni^l^ Bhonld tise in snmmer and fdl in winter, should, in 
short, imitate as nearly as possible the varying influence 
of the snn. 

For the growth of flowers generally, and for that 6f all 
fruits, every ray of light to be obtained in the dull winter 
season is required, and therefore every possible care should 
be taken to keep the g^s dean. A moist genial atmosphere 
too is essentia^ a point requiring imremitting attention 
on account of the necessity of keeping up strong fires. 
With moistnre as with heal^.the cultivator must hold his 
hand somewhat in very severe or very dull weather j bnt 
while heat must not drop so as to chill the progressing 
v^etation, so neither must the lack of moisture parch the 
plants so as to check their growth. 

There are some few subjects which when forced do not 
require lig^t house. Thus amongst flowers the white 
blossoms of the lilac^ so much prized during winter, are 
produced by forcing the plant in darkness. Bhnbarb and 
sea-kale among esculents both need to be forced in dark- 
ness to keep them crisp and tender, and mushrooms also 
are always grown in dark structures. In fact^ a roomy 
mushroom house is one of the most convenient of all places 
for forcing the v^tables jnst referred to. The lilac 
would be' better placed in a dark shed heated to about 
60% in which some dung and leaves could be allowed to lie 
and ferment giving off both a genial heat and moisture. 

One od the most important prdiminaries to successful 
forcing is the securing to the plants a previous state of rest 
The thorongh ripening of the preceding season’s wood in 
fruit trees and flowering plants; and of the crown in peren- 
nial herbs like strawberries, and the cessation of all active 
growth before the time they are to start into new growth, 
ate of paramonnt importance. The ripening process mnst 
be brou^t about by free exposure to light, and by the 
application of a little extra heat with dryn^ if the season 
should be nn&vonzable; aud both roots and tops must 
submit to a limitation of their water supply. When the 
ripening is perfected, the resting process must be aided 
by keeping the temperature in which they await the 
forcing process as low as each particular subject can bear. 

V. 'Moidov. 

Eloner 28. Flower Cka-den and Pleasure Grounds . — ^Wherever 

garden, there is a flower garden of considerable magnitude, and in 
a.sepatate situation, it should be construct^ on principles 
of its own. The great object must be to ^hibit to 
advantage the graceM forms and glorious hues of flowering 
plants and shrubs. Two varieties of flower gardens have 
chiefly prevailed in Britain. In one the gronnd is turf, 
out (ff whi(^ flower-beds, of varied patterns, are cut; iu 
the other the flower-beds are separated by gravel widks, 
withont the introduction of grass. When the flower garden 
is to be seen from the window;^ or any other elevated point 
' of view, the former is to be preferred; but where the 
surface is irregular, and the situation more remote and 
especially where the beauty of flowers is mainly looked to, 
the choice should probably fall on the latter. 

The situation of the flower garden must be influenced 1^ 
the nature of the lawn^ and of the site of the mansion to 
wliidi it is attached. Generally speakings it should not 
be at any great distance from the house ; and in places 
where there is no distant view of importance, it may be 
constructed under the windows. On the other hand, when 
the park is spacious, and the prospects extensive and 
pictimesqne, it is perhaps better that the flower garden 
should be at a little distance from and out of si^t of the 
hons^ but easy of access in any sort of weather. In most 
cases, even when it is in the vicinity of the mansion, the 
flower garden should for secnriiy agaiimt gronnd game and 
other intruders be encircled with some sort of fence. In 


detached localities the fences may be made sufficiently 
strong to prevent the intrusion of every species of vagrant; 
it is not difficult to mask them with shrubs and trees. The 
style of the mansion should determine that of the flower 
garden, and also its position. The flower garden attached 
to an ^borate mansion, should, for the most part, occupy 
the lawn on the south; the east; or the west front ; and the 
carriage-entrance where possiUe should be on the north 
front; the park extending nearly or quite up to the front 
door. This arrangement must; however, sometimes be de- 
parted £n)m in consequence of the difficulties of providing 
a proper approach to the entrance-door, and must also be 
regulated by the position of the principal rooms; which 
should if possible conunand a view of the flower garden. 

When the garden is upon a large scale, and especially 
where a natural-inclination in the ground exists, or can be 
formed artificially, terraces and parapet walls should be 
introduced, with flights of steps, and embdlishments in ^ 
connexion with them, such as fountains, statuary, sculpture, 

Ac. Grass terraces alone have a mean appearance in such 
a position. The parapet walls afford exc^ent accommoda- 
tion for half-hardy and beautiful flowering plants. 

With regard to flower-plot^ when the figures are separated 
by turf, it is necessary that the little lawns or glades should 
have a certain degree of breadth, as nothing has a worse 
effect than overcrowding. A multitude of little figures 
should also be avoided, as they produce the disagreeable 
effect, well named by Gilpin "spottinesa” In this sort of 
flower garden it is desirable that a gravel walk should skirt 
at least one side of the principal figures, for in the humid 
climate of Britiun the grass would otherwise render them 
inaccessible with comfort during a great part of the year. 

'In those gardens where turf is wholly or partly excluded, 
the compartments should be of a larger aud more massive 
character. Ifatrow borders, bounded by parallel straight 
lines and concentric curves, should be avoided. The 
centres of the figures should be filled with tall-growing 
shmbs, and even with an occasional low evergreen tre^ 
such as a yew or a holly. The walks, arranged in long 
concave carves, may communicate here and there with one 
another. A dial, a few seats and arbours, with au um or 
two or a vase, may be introduced with good effect 

The flower garden may include several different compart- 
ments. Thus, for example there is the “ Bock Garden,” 
which should consist of variously gronped masses of large 
stones, those which are remarkable for being figured by 
water-wearing, or containing petrifactions or imprestions, 
or showing something of natural stratification, being 
generally preferred. In the cavities between the stones, 
filled with earth, alpine or trailing plants are inserted, and 
also some of the choicest flowers. Ih proper situatione; a 
Bmfl.ll pool of water may be introdnced for the culture of 
aquatic plants. In a suitable position one of the walks is 
sometimes arched over with wire-work, and covered with 
ornamental climbing shrubs, forming a d^ghtfnl promenade 
in the glowing days of summer. A separate compartment 
laid out on some regnllQ: plan is often set apart for roses, 
under the name of the “ Bosety.” A moist or rather a 
shady border, or a section of the pleasure ground supplied 
with bog earth, may be devoted to what is called the 
“American Garden,” which, as it includes the gorgeous 
rhododendrons and azaleas; forms one of the grandest 
features of the establishment during the early summer, 
while if properly selected the plants are effective as a 
garden of evergreens at all seasons. The number of 
variegated and various-coloured hardy shrubs is now so 
great that a most pleasant plot for a “Winter Garden” 
may be arrayed with plants of this clas% with which may 
be associated hardy sulgects which flower during that 
season or very early spring; as the Christmas ros^ and 
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amongst bulbs the ctocos and snowdiop. Later on, the 
spring garden department is a scene of great attnictioii ; 
and Bome of the gardens of this cbamcter, as those of 
Cliveden and Belvdr, are among the most fiasdnating 
examples of horticultnxal arh 
29. Lawnx , — ^In the formation of bwns the ground 
muat be regolarlf broken np so (hat it may settle down 
evenly, any deep excavations that may have to be filled in 
being very carefully rammed down to prevent subsequent 
settlement. The ground most also be thorough^ d^red 
of the roots of all coarse perennial weeds, and be worked 
to a fine tilth ready for 



to a fine tilth ready for 
turfing or sowing The 
more e^editious method 
is of course to lay down 
tuifi which should be free 
from weeds, and is cut 
usually in strips of 1 foot 
wid^ 3 feet long, and about 
an inch in thickness. This 
mnst he laid very evenly 
and compactly, and should 
then be beaten down firmly 
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to a cooler frame and placed near the glassy the young pla 
prickt^ off into iieah sdl, in other pots or pans or boi^ uiay 
seem best in earii case, idl the plants must be hardened offgnd^ 
ally during the month of Atnil, and may generally bo planted out 
some time in May, earlier or lato accoxdme to tlie season. 

The dasa of tender annudi^ briim chiefly grown for greenhouse 
deeonriou, should be treated much the same as soit-wooued pliuii& 
bring sown in spring, and grown on rapidly in hriric heat^ near the 
||Ia88, and finoUy hardened off to stand in the greenhouse when in 

'We add a select IxM of some of the more distinct annuals derir- 
ablo for g^rol cultivation as decorative plenty and slioU then 
mention a few of the most popular lands separate^ 

nm mumtn « fin1Mini^« ^ ft ^ 
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Sphenogyne speclosa : ImU-horfly, 1 ft, orange-j-cllow, with black ling 
aronnd the disk. 

Tagotes signnta: half-hardy, li ft, golden yellow; continnous blooming, 
with elegant foliage. Tlie Ironch and African marigolds, favourites of 
some^ ore idlicd to this. 

Ttopecolum adunonm (CUnoiy Creeper) : half hardy, 10 ft., yellow, fringed ; 
an elegant climber. 

YIscaria cool! rose : lianh’, 1} ft., rosy-pniplc with pale centre ; pretty- 

Viscoria oculata cardinails : nardy, 14 ft., rou'-criinson ; very bnlliniit 

lYaUzla nnrea ; halMiardy, 1) ft., golden yellow ; a shoivy everlasting. 

Xerauthomum annuum flore-plcuo : hardy, 2 ft., lilac-puiple; floriferous. 

The following annuals nro entitled to separate notice : — 

31. Tiic China Aster (Callisteplius cliinensis). The groups of asters 
are very namcrons; but some of the best for ornamental gardening 
ore the chrysanthemum-flowered, the picony-flowcred, the crown or 
cockade, and the globe-quilled, of each of whidi there are from six to 
a dozen distinct colours. Wliat are called crown asters have a white 
centre and dark crimson or |iurple circumference, and are tcit 
beautifiiL The colours range from white and blush throng pink 
and rose to crimson, and from lilac through blue to puiple, in 
Tarioua shades. These should be sown early in April in pans, in 
a gentle heat, the ymnng jdants bidng quickly transferred to a cool 
pit^ and there pricked out in rich sou as soon as laige cnongh, and 
eventnall}* planted ont in the garden in Jday or June, in soil which 
has been vrSil worked and copiously inanured, wbere they grow from 
8 to IS inches high, and flower in*grcat beauty toward uio end of 
summer. Tlioy also make very handsome pot plants for the con- 
servatcOT. 

32. ifhe Stods (Matthiola annua). These also are much varied 
both in respect to habit and colour, and of some of the forms ns 
many os two dozen colonrs ate cultivated, some of which arc veiy 
hcantif nl. * The Ten-it'eek and the large-flowered Gorman axe bom 
favourite strainsL The fragrance of these flowers renders them 
universal favonrites. They should bo treated much the same os 
asters for autumn-blooming plants^ bnt for early blooming require 
to be sown about August and wintered in pots iu a cold frame, for 
which purpo^ the Intermediate Stock is the best adapted (see 
Biennials^ par. 41). They grow from I to 2 feet liigh, according to 
the variety. 

> S3, The Sm^ragon (Antirrliinum migus), wliich grows about 

2 feet high, should be sown in February in a warm pu; pride off 
in pots, and subsequently into boxc^ drawing off into a cool frame 
when established, and planting ont in May or June, They are not 
true annuals, but maybe treated as sneh. . 

34. The Chinese or 7»dla7^ Ph\k (Dianthus diincnsis, and its 
varieties Heddewigii and lacinintns) and several allied forms, which 
grow from C inches to a foot high, are very richly coloured, and 
highly varied in marking. Sow lu pits in gentle heat, in March, 
transibrring them quickly after germination to a cool pit^ tliat they 
may not get drawn or leggy ; they may be planted out iu May. 
They will also flower later on in favourable seasons, if sown out- 
doors early in April. 

35. The Larl^pitr affords two distinct types, the ftockot Lark- 
spur (Delphinium Ajacis), wdiicli varies from a foot to a foot and a 
half, and the branching Larkspur (D. Consolida), crowing 3 feet 
hi^, of each of whidi there are various colonrs, domilo and single. 
The candohibram form of the latter is very handsome. Sow in 
March in the open border where they arc to flower. 

36. The Fhlsx DrunmondiU n spreading plant about a foot high, 
of which there are now many varieties of colour, is one of the most 
beautiful of all annuals, and very prolifle of blossom. Sow in the 
places where it is to flower, in April, iu good Arm soil. 

37. The Suseet Pea (Lathyrus odoratns) is indispensable in every 
garden, especially Fainted l^dy (white and rose) and the improved 
forms called Invincible Scarlet and Invincible Blac^ Sow in Ton*s 
or patches in Fobmaiy, and ncain iu l^Iarch, in good rich soil. 
The plants grow 3 to 4 feet high, and require stakes to support the 
stems. 

38. The Kasturtium (Trop.eolnm migns), in its dwarf form known 
ns Tom Thumb (T. m. naniiin), is on excellent bedding or border 
flower, crowing about a foot high, cadi plant forming a dense patch 
full of flowers, and blooming on for n considerable period if kept 
'growing. The scarlet, tlie yellow, and the roso-colourcd are very 
attractive. Sow in April in the beds or holders ; and again in Alay 
for a succession. 

89. The Zinnia elegans, of which both single and double] forms 
are cultivated, grows about 2 feet high, and pnducea flowers of 
various coloura, the double ones being about the size of asters, and 
very han^ome. The colours include white, yellow, orange, scarlet, 
crimson, and purple. It is half-hardy, and should ho sown and 
treated much the same os the aster. 

« 

40. Hardy Busxxiads. — ^B iennials live as undeveloped plants 
ihioimh one winter period. They require to bo sown iii tiie summer 
months, about Jnno or July, in order to get established before 
winter ; they should be pricked out ns soon as largo enough, and 
should have ample space so as to become hardy and stoclty. They 
should be planted in good soil, but not of too stimulating a char- 
acter. Those that are perfectly hardy 01*0 best planted whore they 


are to flower in good time during autumn. This trau^lontmg acts 
ns a kind of check, which is rather beneficial than othenvise. Of 
those that ate liable to suffer injuiy in winter, as the Brompton and 
Queen Stotts, a portion should be potted and winter^ in cold 
frames ventilated as freely as the weather will peimit 

The number of biennials is not largo, but a few very desirable 
garden plants, such as the followings occur amongst them : — 

Agrosteininacoronatla(RoseCampioii): lianly, 14 ft. brisht rose-pnrole or 
rose and white. 

Beta Cicla raiiegata : hardy, 2 ft., beautifully colonred leaves and midribs, 
crimBon, golden, Sx, 

Campannla Medium (Cbnterbnry Bell) : hardy; 2 ft, blue, white, rose, d:c. 

Tlie double-flmvered varieties of various colours are v^- handsome. 

Ckmimnala Medium calycontliema : hardy, 2 ft, blue or wliite : hose-in-hose 
flowered. 

Catannnclie oasnilea: hardy, 2 to 3 ft, bine or white. 

Cblsia cretica : hardy, 4 to 5 ft, yeUow, witli two dark spots near centre ; in 
spikes. 

DInnthns barbatns (Sweet William) : hardy, 1 to 14 ft, crimson, purple, 
phite, or part!-coloiued. 

Dianthns cliinensis (Indian Pink) : lialf liordy, 1 ft, various ; these flower 
earlier if treated as biennials. 

Digitalis piixpniea (Foxglove): hardy, 8 to 5 ft, ro^-puride or white; 
bcautif iiUy spotted in the vanety called gloxiniicflora. 

Echium pomponinm : hardy, 4 ft, roay-pliik. 

Ifcdysarnm coronariam (French Honeysuckle) : haixiy, 2 to 3 ft, scarlet or 
wldte ; fragrant 

^Hesj^^s tristis (Elglit-scented Rocket) ; hardy, 3 ft, dnll piiipUsb ; fragrant 

Xuunria biennis (Honesty) : hardy, 2 to 8 ft., purple ; the silvety dissepiment 
attractive among cveilnstings. 

(Enothcro Lamarckiana (Evening Primrose) : hardy, 5 ft, bri^t yellow ; 
largo. 

Scubiosa afropnrpurea (Sweet Scablons): hardy, 8 ft., dark purple, showy; 
the variety nnim ilorc-pleno is dwarfer and has (fonble flowers. 

Silene compacta: lialf-hardy, 2 to 3 ft., bright idnk; clustered as in 8. 
Armeria. 

Verbnscum Blattaria: hardy, 3 to 4 ft, ycllonish, with pnrple hairs on the 
filaments; in tall spikes, 

41. The most important of fho biennials are the difierent kmds Stock 
of Stod:s. The Intermediate Siods (l^latthiola annua iutermedia) is 
one of tbe so-callod scarlet stocks, and is very useftil, when preserved 
through the ivintor in frames, for its dwarmess and eariy-floweiing 
liabit. It is used ^-eiy extensively for furnishing jardimires, window 
boxes, floorer bed^ &c., during the Loudon season, for wMch pnr- 

E ose it is so^vn in July and August, while if sown in spring it 
looms ill autumn, and furnishes a useful successioual crop of flowers. 

Of the East Lothian stock, whicli is a 8ome^rhat huger grower, there 
are some half dozen colours, those called Hew Orimson and Mauve 
Beauty being specially admired ; these are sown in July and August 
for summer blooming, and early in sming for flowering in autumn. 

42, The Brom 2 >ton Stock (Mattliiola incana simpliacaulis) is a 
robust plant, growing 3 feet liigh, with a long central flower stem 
bearing very laige flowers, which are crimson, puiple, or white. 

They require ridi soil, and should bo sown in June or July, being 

g ricked out into nursciy beds, and planted in September in the 
orders where they are to bloom. Tivo or three plants riiould be 
put in one patch, as then any surplusage of single-flowered indi- 
viduals may be pulled a^vay. 

43. The Queen or Twickenham Sloeik (Mattliiola incana semper- 
floicns) is less v^rous in habit than the Brompton, and is of more 
spreading habit, the plants growingaboutfl feethteh, witli the lateral 
branches very much developed. There ate the tiiree usual colours, 
puipl^ scarlet, and white, tiio first-named being a special favourite. 

^ey require to be sown in June or July,^ and jdanted out in 
September, so as to get well establislied before winter, and if they have 
the advantage of good soil tiiey will flower freely in tlie early part 
of the ensuing summer. Sometimes the plants acquire almost a 
woody habit, and live over the second year, but the flowers are 
not equal to tliose produced tlie first blooming season. 


44. Hardy F£UKEX1.vIiS. — ^T his term includes, not only those Hard} 
fibrous-rooted plants of herbaceous babit wliich sjnlng up from the peren- 
root^’car after year, but also those old-fasbioncd subjects known as niuls. 
florists’ flowers, and the hardy bulbs. Some of the most beautiful 
of ho^y flowering plants belong to this class, and their great variety, 
ns well 08 tlio long period trough which they, one or other of them, 
yield their flowers, are beginning again to sccurothem some of the 
consideration which has long been given mainly to bedding plants. 

When the length of the flo^vering season is considered, it will be 
obvious that it is impossible to keep up the show of a tingle border 
or plot for six months together, since plants, as tliey arc commonly 
arranged, come dropping into flower one after aiiotlier; and even 
whore.a certain number are in bloom at the same time, th^ n^**- - 
sarily stand apart, and so the oflects of contrast, which con 
ceived only among a^acent olgocts; are lost To ohvw ib 
defect, it has been recommended that ornamental plants f aical • 
formed into four or five separate suites of flowering, to be distruse^ 
over the garden. Hot to mention the more vernal flowers^culsd 
might contain the flora of May; the second that of June ; id 
that of July; and' tlie fourth that of August and thed stieted 
months. These compartments should he so intermippure 
particular class may be entirely absent from any oneof soreiy dis- FSeony 
^rden. * IcssJrtaoeouB 
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sng, colonr^ anil aKitades. To diversify prowiy and laincle irell 
together the reds, whites, pntples^ j^llows, and bines, with all their 
Intervening shades remdres considexablo taste and powets of com- 
liination ; and ascertamed faUnres may be rectified at the proper 
time the next season. The one g^t oliject aimed at should be to 
present an agreeable contrast ; and, os at particular seasons a mono- 


cmpioycu in tiiuy, lo oreoK lue uimer tunes ana poipies iraicn men 
piepondciate. Orange, too, is vei^ effective at this season. On the 
other hand, yellows are bupembunaantin autnsm, and therefore re^ 
and hlnes sfioold then wson^t for. The flowex^idener should 
have 8 small nniseiy, or reserve ganlen, for the propagation of the 
finer plants^ to he transferred into the border? as often as is Ko^nir^ 
As n mle, all the fibrous-rooted herbaceous plants flourish m good 
soil which has been fairly enriched with manure, that of a loamy 
character being the most suitable, hlany of them iQso grow satis- 
factorUy in a pea^y soil if well worked, especially if th^Sare a cool 
moist subsidL Pentstemons and phloxes^ amongst others succeed 

wcUinsoilofthis character, butthcBorfacemnst be welldrained: flic 

former are rather a^ to perish in winter in loamy sral, if at all dose 
and heavy. The herbaceous border ahonld be a distinct compart- 
ment, Bid n^ less than 10 feet in width, hacked np by cveime^ 
Such a border will take in about four lines of ^nts, the tallest 
tieinff placed at the back and the others graduated in he^t down 
to the front. In the ftont row patdies of the white the 

yellow alj-ssum, and the pmjlc aubrietia, reenrring at intervals 
of 5 or G yards on a border of considerable length, cany the eve 

fonVIirilft ATS it mvft n IvsIfs^aiiMl w V w ^ I 


«igUt done with dunthvses or fhe larger naidsn in the 

and pUnes in the third, and with 
delphiniums, acomtoms, and some of the taller yellow composites as 
hehanthus and nidbcckfa at the back. Smingand an^Sfl^M 
as well as th^ Uoo^g in smnmer, shonMl^iegiilarlr distributed 
throi^hout the border, which will then at no sS «£ 

*^"r^the tittle alpinw may 
ill* fetwe^ suitable pieces of stone or tEev ' 

may be relented to a particular mot and placed on an 

rodkOT. A&t of the hardy bnlbswill do wefi enonitiL in the border 
rare bexncr token not tn rv“ Doruer, 


autiHM. tafcen np aannali/in Llr 


General 
list of 
haidy 
peraa- 


XranCnolimoii 


AlalrSmerfa.-->tieaatUtil PlanU with fleshy taberous roots, which ora the 
betterif not often disturbed. A. annntlaca, 2 to 8 feet, oraniraBtre^d with 
red, in and August; A. chfleusis, S to 3 feet, blood-red, stnuked with 
ydiow. nSotdbis inaiiy varieties. sandy loom or peat. Stionld he 
plantedatleast 6 or S Inches deep. 


A. laxatfle, with grejiui leaves, and deep yellow ilowcn, produced In Ainti 
and Muy,jind the dwaxfer A. snontonnm are nsefid. 

Aniorpm— h'ohle hoU-hardv bnlbB, lor near the ftont wall of a 

nothouM or joeenhouse ; the soil must be deep, rich, and well-drained. A 
Mladaana, the IteU^onna Xiljr, 8 feet, has lu^ flmnel-ahaped flowen In 
ge pteg htf, of a delicate rose eoSour. The variety A. hlanda lias tmler 

flWGXSp BIDBOSC IVIutCe 

AficAvia^Pretti* boragtnaceoiis herbs, cosily grown. A. italica. 8 to 4 

feet to blue stm^ flowers. A.eemperrirens,li feet,rScdi btolswcU 
salted for rough botden. • * * 

AmZroMee.--Mty dwarf rockrtnnts, requiring rather careful manage- 
ment and a rttfa' aoU. A. Mt^ona, }Pllow; A. 'IVnlfenlano, 
mrao^ A. white or i^e rose; A. lactea, white with S^Uoweve- 
Oie^bert ****** delicate rose ; and A. Clmnuciasme, delicate rose, are aotoof 

ingflowm. A.marearitacea.. 
and white flower-heada. 
Liliastrmn, St Bnmo’s Uly 
InMay: A. Hooheri((^^ 
Aden yellow flowers, requires 

a ^beautiful border flowera 





imbine family, consistim 

irfmiml (aO bm q faA* tml 


Ma^iuaiv. ansaiUCB UIB IHHIlinini 
double and single, there ore 
; A-glanduioni, A. iueunda. 
erat bine and yUuow; A. 

scarlet and y^oir: 
r flesh-colour, very fragrant. 


rare its bright grem leaves In 


mmlnSfolia and 
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to, clion^g to 
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tic, fi to 0 feet, resy- 
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l^retty snriufr-flowciinfr crocus-liko bulbs. B. vcmunii 4 
to 0 inches liuri>lMwiloc» blooins In Marcli. Good pnnlcii solL 

BujiAfAabiiifiii.— Kobust coinpusltc licrlvs with btriklng follogu. for tlio 
back of herbaceous or shrublion' bonlcrs, B. cordlfoliuni, 4 feet, tins largo 
cordate leaves, and heads of rich orangp llonen in cj'inuso p:iiiiclc8 in July. 
Also called Tclekla aptfcio^a. 

Cufandrinfo.— Showy dwarf plants for snnny rockworkf in light sandy soil. 
C. umbcllata, S to 4 inches, much bmnchcdr with narrow hall)’ leaves, and 
corymbs of iii.igcnta-crim«un llowcrs In tlic summer months. 

Sliimy marsh plants, adnptcil for thGinaighis of hikes, streamlets, 
or artincbl bogs. 0, palustrls florc-plono, 1 foot, has double brilliant } cUow 
flowers ill May. 

Cfffpjtfcyur.-^Twliifiiirplaiits ullh running pcrciminl roots. C. ptihcsccns 
llorc-pleno, 8 to 10 fcct,luis showy donhle-pinkconvohiilold llowcrs In July • 
C. dahurica Is a liaud*onic slnglc-tloiwrcd summcr-hlooming kind, with rosy- 
coloured flowers. 

C^niptinrrfo.— Beautiful, M well ns varied In Imhlt and character. Tlicy 
are called bell-flowers. C. pulln, fl Indies, pnrpIlNh. nodding, on slender erect 
stalks; 0. (urhinata, 9 Inches, piiriile, broatl-bcUed ; C. cnrputlc.i, 1 foot, 
blue, broad-belled; L\ nobIl!«, 1} feet, long-belled, wliltlsb or tinted with 
chocolate; C. pcrsiclfolia. S feet, a flne bonier plant, single or double, wliUo 
or purple, blooming In July; and 0. pvnimfcValls, G feet, blue or white, lit 
t.*ili braudilng spikes, arc gootl mid dlvorsc. Tlicrc nro many other line 
soiis. 

Crnfdtrmi.— Piohi-babltcd composites of sboivy clmmctcr; common soil. 
C. babyloiiica, J to 7 feet, lias winged steins, sllvciy leaves, niid yelhov 
flower-heads from June to September; C. inontana, G feet, deep bright blue 
or white. 

CcntmnfAiM.-^howy frcc-fltiw-criiig iilants, for rockwork, banks, or stony 
suit. C. riilier, S fed, branches and blooms freely all summer, and varies 
with ro^y, or crim«on. or white flowers. It clothes tho chalk cuttings on 
sumo Ihialtsh rallwn) s with a sheet of colour In the blooming 8e.*ucin. 

CAc.VwnMn A— IVet ty rod; idaiit s, for light ston}* soils. C. alpiniis, Ginehes, 
' crows ill dense tufts, and hears snlphiiryellow flowers iu May. V, oclin*- 
Icnciis Is similar In character. 

CAioiiMfoTo.— Charming dwarf hardy hiilbons plants of tho liliaceous onler, 
blooming In the early spring In company with S£llla slblricn, and of einially 
easy cnltivatlun. i\ Liidlla?, n Inches, has star-shaped flowers of n Ifriillnnt 
blue with a white centre, and is the flnest of the few known s]»cdes. It 
bhioms about April, 

CdcAfeiiin.— Showy nntumn-bloomfiig bulbs (conus), wlCh crociis-llke 
flowers, all ro^’-purplc or white. C. spedosum, C. nutuiiinalc, single tind 
double, C. Iiyzantiniim, and C. variegatiim arc all worth growing. 

CbiitvrlfdniT.-- C. maJalH, the Lily of tho VaSlcyfa well-known sweet-scented 
favourite spring flower, croivliig fn.*c1y In rich ganlcii soil; its spikes, 0 
litches high, of pretty white fragrant hells, are produeetl In Moy and June ; 
the variety with gult|.strl|>od Ic.ivcs is %ery ornamental. 

Cen’(V/s//.-<-Bflccthe compo«!to plant", tlirli'hig in gootl garden soli. C. 
nuriciilata, C to S feet, ha* wllow and hrown llowcni in Jub* mid August; C. 
pranditlom, 3 to 4 feet, bright jellow. In August; C. tcuiiffolia, Sfect, rich 
golden yellow, In J'lily. 

lutore^ting and elegant plants, mostly tnlieroiis, growing In 
good garden ^nU. C. bracte.itn, 9 liiciies, has sulpiiiir-coloiired flowers In 
April, and C. iiubili*, 1 foot, rich yellow, In May; C. solhln, with pnnfll^bf uud 
r. tiibcro'tn, with while llowerF, are pretty spring-flow erbig plants, 4 to G 
inches high. 


Q/d(fiiten.--ChnrmIn!r tnlieroiK-imded plants of dwarf linlilt, snlUihlc 
for shdtetvd roekenes. mid growing in light gritty soil. C. ouropnum, 
rcddish-punilc, flowers in snninior, and C. liedcriiollum in nntiiinn. 
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riW'/iifin.— Beatitifiil terrestrial orchids, requiring to he pbinted in 
peat soil, ill n cool and rather shady situation. C. spcclahllc, to S fetd, 
white and rose colour. In June, is n lovely species, as is C. Calccoliis; 1 foot, 
yellow and brown. In %\ay; nil are full of interest and beauty. 

Tile Larkspur family, tall showy plants, with spikes of Iduc 
flowers in Jnly. The popular garden varieties are noted under i>ar. 
Other distinct S4irts arc D. grandiflonim and D.gmiidlflonim flore-pleiio, 2 to 
3 feet, of the rlche<>l dnzrliiig blue, flowering on till Rcptciiihcr; U. chinense, 

2 feet, blue, and Its dotiblc-flow-creil taricty, are good, ns is lb Barlow 1, 3 feet, 
n hrilllniit double blue piir|dc. J>, niiilicanie, 2 feet, omiigc-scarict, vciy 
showy, is best treated as a biennini, its brilliant flowers being produced freely 
ill tho second year fnmi the s^'ctl. 

Clilefly rock jilants wUb bambome mid fragrant flowers, 
the smaller sorts growing In light sandy soil, and the laiger lionler plants lit 
rich garden earth. Of the dwarfer sorts fur lock g.inloiis, 1). nlpiiiiis, 1). 
c.T8liis, 1). deltoldes, 1). tientosns. n. neglectns B. pctrtpiis, and D. glncialls 
nro good examples ; wiillc for bonlerb or larger roekwork 1). pluninrliis. I), 
siqicrbiis, 1>. Fi<>chcri, 1>. crueiitns, niid the clove section of Ib Cai^opliylliis 
are most dealrablc. 

Fmxliicllals a I’cri'cliamctoristlcnncl attractive plant, 2 to 

3 feet, with hold pinnate lea\e<, nud tall racemes of irregnlai^slinpcd puri>lo 
or w hi te flowers. 1 1 H evcri*w here glandular, and strongly scciited. 

Jliriytina.— Very elegant plant s, of ons> growth J j go«Ml soil. D. si)cct.ahni8, 
2 to 3 feet, lins )l•l^oll>Mlkc foliage, and gmcilJlty droojdiig spikes of lie.nrt- 
shaped pink llowcrK, about May, but It slioiild im%u a sbcllcrcd place, ns it 
snflers from spring frosts and winds ; 1b fonoosn >iiia I), cxlmln, i foot, mo 
Also pretty rosy-flowcrcd,sjieclcs. 

Dig/fafur.— Stately crect-growfiig plants, with long racemes of ponch'^ 


B. lutca and B. gnindlflom arc less showy. Gocfd garden soli, and frequent 
renewal from sccils, 

Boronfei/m.-^liowy composites of free growlJi In onlliinry soil. B. 
cAitcasicum and J). austriaeiim, 1 to feel, both 3cnow-flowcied, bloom in 
spring and early suiiiiiicr. 

Good roekwork ciuclreiviis pltnils. B. alpina, B. nizoldcs, B, 
cilinris, B. Al/oon, and B. cuspidata bear 3'cllow flowers In early spring; 
B. cincrca mid J>. cllinta have white flow era. Gritty well-drained soil, 
BmeoeejiAafKM.— -llnudsoino lablato plants, rc<|Ufring n wanii and well- 
drained soil. B. arguriense, It feet, B. austrinciini, 1 foot, Ibgrandlflonini, 
1 foot, and B. Iltn’sclilaiin, ij feet, with Its var. jnponicuni, all pioditco showy 
blue floiren diiriiig the siiinntcr moiitlis, 

A'eAtnffera.--Stout growing showy* composites for late sninincr and nntunin 
flonx»ring| requiring rich ilcep soil, and not to ho often disturbed. K. 
angustlfolln, 3 to 4 feet, light piirpllsh-robc, and IS. Intermedin, 3 to 4 feet, 
iciTilish-piirplc, arc ilcsmthlo kinds. 

Pretty plants, growing Mmiit a foot iitgh, with olcgnnlfolingc, 
and curious flowers. K. mncmiithiini, whlto flow era, and K. nihruin, red, 
arc distinctly spurred ; K. pliiiHittim and IS. Tormldciinimm, yellow, less so. 
bloom 111 spring, and prefer a shady situation and a peaty soil. 
•Rr/GerDii.— Coinpositcplaiits, variable ill clinractcr. K. pnrpiirciis, 1{ feet, 
ivitb pink flowcF-licads, fiailng narrow twisted my-florota; B. Boylcl, 1 foot, 


dark bliio ; and E, nulcbcllus, 1 foot, rich oningo, flowering durinc tho 
summer, nro among the best kinds. Good ordinmy gmilon solL ^ 


i:nMfAim.-^Uand8oinodwarftuftcdplAnt8. E.3ranoBcavi,l to U feet, lias 
Inigo purollsh-rctl flowers in summer ; E. Itoichaxdl, a minuto ateimcss plant, 
has small hoart-slinned Icmiss in rosetto-Uko tufts, and wliito flowers s&lped 
with piuk, produced successively. Light soil. 


moro recent introduction Imi'O tlio aspect of tho pine-apple, sucli as E. 
bromclirofollnm, £. pandnnlfollum, and £. clmmcum. Beep light soiL 
JSrifthroniwn.'^T:, dens cants, tho Bo^s-Xooth Violet, Isa pretty dwarf 
bullions plant with siiottcd leaves, and rosy or white flowers produced in 
spring, and Imvlng rcilexcd petals. Mixed peaty and loamy soil, deep and 
cool. 

A'lciiAor&fff.— Plants whose beauty resides la tho bracts or floral learos 
which surround tho Inconspicuous flowers. E. nlcppica, Sfect, and £. 
Chnradns, 2 to 3 foot, witli green bracts, aro flue plants for roekwork or 
sheltered conicrs. 

/•Vrufii.-^lmiutlc umbelliferous plants, with magniflcciit foliage, adopted 
for shrnbliory uorders or open spots on lawns. Tlicy have tliick lTcrii}‘rool9, 
deeply penetrating, and tficrcfoie rciiuiring deep soil, which slionld be of a 
light or sandy cliaractcr. F, coinmums, F. glmica, and F. t ingitano, the Inst 
wltli glossy lorcngo-shapcd leaflets, grow 8 to 10 feet high; F. J^rulngo, intli 
niore flnely ent lc.*ives, grows 6 to 0 feet high. Tlio)’ flower iu early spring, 
and all have a line appcaruico when iu bloom, on account of tlielr laigo 
slioiry umbels of yellow flowers. 

FfinlvVi^rtctty liliaceous idaiifs, with simple conspicuously lonritudinal- 
t Ibhcd leaves, tlio racemose flow era fuimcl-shaiied and deflexed. F. Gieboldl- 
nnn, 1 foot, has lilac floircns ; F. grnndlfloni, IS Inches, is white and fragrant; 
F. c<cm1cn, 18 lnchc.s. is violet-blue ; 1\ nlbo-mnnlnatn, 15 inches, has tho 
leaves edged with white, and the flowers lilac. Bich garden soil. 

(fai7/an/ia.— Showy comimslto plants, thriving in good gaiden soil. G. 
arlstatn, 2 feet, has Inigu yellow flower-heads, 2 or 3 Inches across. Iu 
summer; G. Ikcsclnrl and Q. LolsclII have the lower part of thorn} -florets 
red, tho upper imrt yellow. 

GafanfAiis.— Tlio Snowdrop. Early spriiig-flowcrlngamaTyllidaceoushiinis, 
with pretty drooping flowers, snow-white, liaving the tips of tho enclosed 
petals green. The coniinon sort is G, nivalis, whlcli hloscoms on the tint 
break of tho winter frosts; O. Inipernti and G. pllcatus Lnve loner flonerx. 

Gauni.— G. LIndheiniprI, 3 to 5 feet, is mncli hranclicd, with elegant white 
and reil flow era of tlie onn^ccons ty^, in long slender ramose spikes during 
the late summer and nutninn months. Light garden son ; not long-lived. 

Gentifiim.-— Beautiful tufted erect-stemmed plants prcfcniiig a strong rich 
Jainiiy solL G. ncaulls, known ns the Gcntlaucllo, foiins a close caipct of 
shilling leaves, niul in summer licnrs largo erect tubular deep blue flow'ers. 

0. Andrcwsll, 1 foot, has, dining summer, large dcepliino flowers in clusters, 
the corollas closed at the month ; G. asclcplndca, 18 Inches punilish-hluc, 
flowers in Jul}-. 

Gfunni'iiin,— Show}* border flowers, mostly growing to a height of II or 2 
feet, having deeply cut Ic-nvcs, and abundant Bnuccr-shanea blossoms of 
ronsidoniblo size. G. Ibcrlcum, p1at}:pcta1iim, and Backlionsianum are 
desirable purple-flowered sorts ; G. s.*ingitineiiin, a tufted grower, lias the 
flowers a deep ro"o colour; and tho double-flowered wiilto and blue foinis 
of G. pratciiso and G. s}lvaticum make pretty summer flowctc. Qoodgorden 
soil. 

Griim.— -Fretty rouccons plants. Xlic single and double flowered forms 
of G. chilociise, 2 feet, wllii brilliant scarlet flowers, and G. montann, 0 
Inches, yellow', are amongst the best sortx Good gnracn soil. 

Gyiitfriiim.— Tlio rninims-Gmss, a noble species, Introdnccd from Buenos 
Ayres; it fonns huge tussocks, 4 or 3 feet hiipi, above wlilcli tommla nutuiiiii 
rise the bold dense slli'cn' plumes of tbo Inflorcscenco. It docs best iu 
sbeUered nooks. 

G/z/fSiViAiVa.— •Inicresling caryophyllaccous plants, thriving In diylsli 
situations. G. iiniilculnta, 2 feet, from Siberia, forms a dense scml-globular 
mass of BiimU white flowers from July onwmds till autumn, and is very 
useful for cutting. 

//riPiifif m.—Shnwy composites of free growth In lightish soil. IL autum- 
tilde, 4 feet, hears a profusion of }'c11uw-ra3'cd flower-heads in August and 
kentemher. 

//riian/Aciiitiin.— Bwnrf siibshrubby plants well suited for roekwork, and 
called Suii-Boscs from their blossoms resembling small wild roses, and 
tbclr tbrlvliig best in sunny spots. Some of tho Imndsonicst are If. rosemn, 
milt abilc, ciiprciim, and rliudantbnm, with rod floweni ; II. s*u1garo flore-plcno, 
grandiflonim, ntid stnimiiicum, witli yellow flowers ; and J£. inacranthum 
and iNipjTBcoiim, wilh the flowers white. 

iMianlhuf,— Tlio Sunflower genus, of which tlicro arc several ornameiital 
kinds. II. iiiultIfloruR, 4 feet, and its double-flowered varlpllc^ hear showy 
Mhloii }'c1Iow llowcr-hcnds in profusion, and nro well adapted fbr shrubbery 
borders; II. otgyalls, 8 feet, has drooping wlllow-Bko leaves. 

//riiVAi7/siim.—- Composite plants, with the flower-heads of the scarioiis 
character known as Everlastings. 11. nrennrium, G to 8 iiiclics. is a pretty 
species, of dwarf spreading habit, with woolly leaves and ooxyiubs of golden 
}ellow* flowers, about July. 

//riMorns.— Clinrniing very early blooming dwarf rnnuiiciilnceous herbs. 
H. tilgcr or Cliristmns llose, tlio fliiost variety of which Is called inaxlinita, has 
whlto showy saiiccr-shancd flowers; Jl. orlcntnlls, 1 foot, rose-coloured; B. 
ntronihcns, 1 foot, puniiisli-rod ; and U. colchicus, Hoot, deep pitiplc. Beep 
Hell loam. 

i/iVNif ica.— Chaniilng little tufted plouts requiring good loamy soil, and 
somclltiios included with Anemone. II. triloba, 4 inches, has liiroo-lobed 
leaves, and a proftisioii of small wliUe, blue, or pink single or double Uow*on, 
from Febnini}' onwards ; 11. niigulosa, from TraiiQivanln, C to 8 inches. If ** 
larger plant, with sky-liltic flowers. iucli 

7/eirj^rMr.— 11. timtroiiAlls, 1 to 2 feet, Is tho old garden Bockct^o foro- 
soino double forms with wiiUc and imriillBh blossoms an aiiLp imt 
eliolccst of Imnlcr flowers. They rcfiuiro a rich loamy soil, not t ^ 
should ho divided and transplanted into fresh soil nniiunBy or •’ i ftua me 
year, in the early autumn season. 7nai;ginfll 

J/rfriffcirs.— Showy nmlvaccous plants. IT. ^^loschoutos, ros^ less dense.* 
II. iMiliistris, pitiplc, both North Ainoricnti herbs, 3 toG feet lili^* nnrimtlAd 
for moist Imnlora or for boggy places near the maigln of Ir, ^ ^ i? i rfAi* 
/Grris.— Tlio Candytuft, of which several dwarf snrech sliomd listw 
species are amongst tho licsl of rock plants, clothing tiin-hcadod sti erect 
of green shoots, and lloworiiig In masses during ]Mny arp^e of pure 

1. snxntllis, G to lO inches; I. sotnpcrvirciis, 12 to nf 

(variously called corincen, cnriios.1, correwfoifn), 12 Ir 

iMthm ifs.— llaiidsomo eliiiihliig herbs. Iiicrcascil -lerc or less-rwieecmB 
grniidinenis, 3 feet, has largo rose-cot flowv ^3 
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m^allyirell In partial shade ninon^ riinjbs, and also trell adaplecl for 

cl.«;ctcr. often weedy lint 
of easTraltnie In ordinary soil. P- vncclnilfolluin, fl to 10 Indics^s apieity 
nnBtnte snbshmbby speclest witii liondsomo rose-pink floyrers, snUnble fw 
SS™t and roil; P. nfflne (Bmnonis), Ifwt.dccn me, 

rocKWOT^anajire««^MVi.w^ In the Into summer: P, cu«pldatiim 
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,,i.i„..T 11 1 ;nSSTlrand™iiF,'un'.rifcr till '^SKDttcd etems and handsome eordnte 

dark bine , L naHioneMe,J;i ) q„jjj ^liable aiqiraran^ 
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dialeedonlea, 8 feet, bos dense 


1ant«, Pcll aniteil for shrublieiy 
1. Tile flowcr'licada liavc n dark- 


^ ^ . from la Hata, has deader 

rootins stems, beanns stalked orate Icaies, and laine flRnnel-iliai 
lloirm, nith a renuikaldy long sleiider tube; csperadly adapted for rock- 
voric, Kqnlrfng moist sandy loam. 

(FfiorAenr.— The genns of the Erenfng Primrose, ewnri^inrr of 
onmads, im of which crow and blossom f^ly m rich deep soils. i 
Boni^u (macronra:^ G to 12 inches has stout trailing oranches. lance 
■naped leaves, and large " ~ — 

has a stoat crown from wl 


.ddlriiiuiAoi-iie 


low, are from 8 to 12 Inches liigli. 
Uaeeons plants, preferring sand 


jme, both have glniiconr 


jc coiymuosc or 
oides,Sfeet, rriiito; 
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5. HKpeadnla Core-pIenOt li feet, and S. rimaria doze-pleno, 3 feet, botb 
v^hite; S. polmata, S feet, xo^-crimson ; and S. vennsta, 3 feet, cazndne rose, 
ate some of the 

ftatice.— ftettr plants iritis broad xadlc^ leaves, and a mnch-brancfaed 
inflorescence of nmnenms small fioirexa. S. latifolhi, 2 feet, gre]iidL*blne ; 
S. tsomica, 1 foot larender-pink; S. speciosa, 1| feet, rose oolonr; and S. 
eximia. It feet. nHor-lilac--ate good border plants. S. bdUdifoUa, 9 indies, 
larender; & ensaxi^cata. C Indies pxnple; S. s^obidaTisdolia, 9 iadse^ 
vhite ; and S. nana, 4 inches— ore good sorts for the xockeix. 

•StenadiV.-- S. spedosa, 1 to fl feet, is a shony compodte, of ea^cxdtnre in 
good garden soil : it prMnces huge cozjrmbs of fioirer-heads, iritnnnmerons 
narroir Mae zap-florets snmnmding the ydloir dZslu 

S, peanata (Feather Grass). Ufeet, is a verp gcacefsflrhabitedgrass, 
irith 5^ slender erect leaves, and long featheip aims to the floirezs. 

S. cpanea, 2 feet is a grand antanm-floireiiDg compoate plant, 
irith blue floirer-heads. 4 inches across. Sandp loam and irazm sitnation. 

Sympl^pttrmw— Sather coarse-gzoiring but shoirp boradnaceons plants, 
saoceeding in ozdinaiy soIL S. caocasicam, 2 feet, iritb bins floirers chang- 
ing to zedT is one of the finer kinds for earip summer blooming. 

ITiafictncm.— Free-growing bnt rather ireedp rannncnlaceons plants, in 
many cases havinn degantlp cnt foliage. T. aqoile^olinin, 2 feet, pomllsh 
from the conspiccons stamens, the leaves glaucous, is a good border phmt ; 
and T. minus has foUase somewhat resembling that of the 3Iaidenhdr 
tern. Otdicazr garden sofl. 

CimniiDg spring-flowering bdlbs, thriTing in any good sandy 
son. X. Mnztajana, S inches, lavenderblne, and T. mdflora, G indies, 
whit^ are both prei^ plants of the eadest (ware, either for borders or 
rockeries. 

Xiffcjisd.— Splendid stonfiih-gtowing plants of noble aspect, familiarly 
known as the Poker plant, &om thdr erect rigid qiikes of flaume-coloured 
flowers; sometimes called Xhfohofia. T. T/varia, 3 to 4 feet, bri^t orange- 
red, pamng to yelloir in the lower flowers, is a fine antnmnd decorative 
plant. They should be protected from frosts by a covering of adies over the 
crown dnringwinter. 

2V0i7tcfe.---5hoiiy lannncalaceoiis plants, of free growth, flowering about 
;May amd Jcar: T. esropeeaf, IS laches. Icmois. gKbnZar; T. asSanciis. 2 
feet, deep, yelloir; and T.napellifoliQs, 2 to 2J> feet, golden yelloir, are all 
fine showy Kmds. Sich and rather mo^ smL 

Tiiffpo.— Splendid dwarfish bnlbs, thzinng in deep sandy well-enriched 
gxuden son, and increased by offsets. They oloom daring the ^ringand 
. early sommer months. T. Gesneziana, the parent of the florists* tmip (par. 


centre ; and T. ^Ivesiris. 12 to IS inches, bti^t venow, ere ^ovx Idnds. 

Showy bonier flowers of erect ^psie-like habit, of the easiest 
exfitore. T. Chaisii, 4 to 5 feet, yenow, in froCT pyramidal panicles : V. 
pdiomlcenm, 3 feet, zidi parple or white; and 1 . fozmosom, 6 feet, golden 
yeUow £d dense puiicle^ are desirable spraes. 

fVronfbc.— Ihe SpeedireH family, containing many ornamental members; 
aJl the hardy species are of the ranest cnltiration in ordinary garden 8<^ 
The rotate flowers are in close erect ^ikes, sometimes branched. V. 
rrassifoUa, 2 feet, dark bine ; T. Incarnate 1} feet, flesh-colonr ; V. cozym- 
/ — Iq ooiyinlKiselr'arzanged racemes; T. genthmozdes, 2 

i Mae streaks; and T. vizginica, 5 feet, white, are distinct. 
-Periwinkle. Ptet^ rock plants, gtowizxg freely in ordinary sML 
of creepinshablt, with pnzpush-blne flowers; V. zninor, of 
tzailiiig habit, bine; and v. mnfor, 1 to 2 feet faj^ also trailing, are snifable 
for the rock garden. The last two are evergreen, and afford varieties which 
differ in the oolonr of their flowers, while some are single and others donbic. 

FTodz.— TTolet. Cfaamzing dwarf plants^ mostly evergreen and of tnfted 
habit, reqnfrizig well-wotkra rich sandy sofl. T. calcazata. C inches, light 
bine; T. comnta, C to S inches. bine; T. Intea, 4 inches, yellow; V. aliaim, 
G indies, y^ow or violet with yelloir eye; V. palmaensis, 6 to S inches, 
lavende^lne; T. pedata, G indies, pole bine ; and T. odorata, the Sweet 
Violet, in its many single and doable flowered varieties, are all dedxable. 

Ftecea.!— Voble snbarborescent liliaceons plants, wMdi shonld be grown in 
eve^ garden. They do well In li^ wefi-dralned soils, and have n dose 
famSyresemblance, the inflorescence being a ponldeof white droppingtidip- 
shaxxia flowers, and the foliage rosnlate, sword-shaped, and speorpmnteia. 
Of the more smrnbby-hdiitcd sorts Y. glcnioso, reenrvifolia, and Tkeenleai^ 
ore good and distinct; and of the dwwer and more herbaceous sorts T. 
lUamentosa. flaecida, andangostifoUa are distinct and intezesting kinds, the 
first two Cowering annually. 

The taste for cultivation of tlie class of plants of wbich the fore- 
going list embraces the move prominent members is on the increase, 
and OUT gardens will benefit by its extension; bnt we may hope that 
the foUy of limiting the interest of tbe fiower garden to class 
of snbjects alone, ^ tbe excloszon of the brQliant beddizi^ floirers 
wbicb bare been evolved out of less showy materials by tbe 
gaxdeaet^s skfll, as some writeis nronld seem to, desire, inay*never 
herealimd. 

TTe now proceed to notice at grmter length tbe more important 
plants of this clas^ — ^tbose to which borticnltiizists have devoted 
tbe greatest attention, with tbe lesnlt, in znanycases, of hugely in- 
czeasin^tbe varieties of these ‘‘florists’ flowers.’* 

45. The Anemone (Anemone ooranaria), often called tbe Poppy 
one- Ajiemone, is a tabezoos-rooted plant, with p^ley-like divided leaves, 

and larip showy poppy-like blossoms on stalks of from 6 to 9 indies 
bi gb ; the flowers are of varions colonzs, but tbe principal ate scarlet, 
cruQson, Idne, pnxple, end white. There are also dosble-flowered 
varieties in wmeh tbe stamens in the centre are replaced by a tuft 
of narrow petals. It is an old garden iavonrite, and of tbe double 
forms there are named rarietiesL Tb^ grow b^ in a loamy soil, 
enridiei with well-rotted manure, wMdi sbonid be dug in below 
the tubers. These may be plants in October, and for succession 
in Jannazy. the autumn planted ones being protected by a covering 
of leaves or short stable fitter. They will fiower in May tmd June, 
and when tbe leaves have ripened sbonid be taken up into a dry 
room tiil planting time. Anemones are easily crised from tbe seed^ 
and a bea of tbe single varieties is a 'nduable addition to a flower- 
garden, os it affords, in a warm situation, an abundance of hand- 
some and often brfli&nt spring flowers, alxnast as early as tbe snow* 


Ldrop or crocus. Tbe genus contains many other lively roring 
bloonung plants, of which A. hortenris and* A. inlgexis have less 
divided leaves and ^lendid lo^-pnzple or scarlet flowers; they 
require similar treatment. Another set is represented bv A. Pulsa- 
tilla, the Pasque-flower, whose violet blossoms have the outer surface 
hairy ; the% prefer a calcareous soiL The ^lendid A. japonica, 
and its white variety called Honorine Jbbert, riie latter e.«pecially, 
are amongst the fine^ of autumn blooming hardy petenniau ; they 
grow well in light soil, and reach 24 to S feet in bei|^t, blooming 
contmuaHy for several weeks. A ^up of dwarf species, repre- 
sented by the native British A. nemorosa and A. ap'ennina, are 
amongst the most beautiful of ^ring flowers for planting in woods 
and auady places. 

46. Tbe^nfr'ir^i'nirm (Antirrhinum ini\fns)isTery easily managed. Anturli 
Sown in beat, and forwarded until the ^nez^ time for planting ont^ num. 
it becomes a summer annual, and may to so treated (par. 33) ; bnt 
under a slower and more hardy regime it may be sown in boxes in 
August, and pricked off^ into other boxes and wintered in a frame, 

for, though not often destroyed, it sometimes sofiers greatly in a 
severe season. So treated, and planted out in wi^-prepaied £eds of 
good friable garden soO, it will become veiy showy and efiective, and 
if a good strain of 5eedbai» been obtained many veiybeantiful kinds 
may generally be selected from tbe pn^ny. *The*named sorts are 
propagated lay cuttings, and wintered in a frame. Some of tbe 
double-flowered sorts are interesting. There axe forms with white, 
yellow, rose, crimson, magenta, and variouslv mottled and striped 
flowers, some of them of great beautv, but the named sorts are too 
furtive to make it desirable to record a list of them. 

47. TheAuricuIa (Primula Auricula), a native of tbe Alp^ has been Auricnl 
an inmate of British gardens for about three hundred years, and U 

still prized by florists as one of their choicest flowers. The anricnla 
loves a cool soil and shady sitoatioiL Tbe florists’ varieties are 
grown in rich comirasts^ for tbe preparation of which numberless 
receipts have been ^ven; but many of the old nostrums are now ex- 
Tdod^andamoreiationaltreatmenthastakentheirplaGe. ThusMr 
boughis^ tbemost recent authority, writes(j5ffiriy^o7^Esfr’J7oi£m — 

“ There is no mjstezv, as some Euppose, about the potU^, anymore than 
there is about the pottine material. The compost uiotda consist of tnify 
loam fonr parts, leai-monla one part, diazp zirer or silver sand one part, and 
a few bits of broken charcoal moedwlthit. Ihepotstohe nsedshonid be 
from 8 to 44 fn^es in diameter, inside measure; about 1 indi of potsherds 
shonld he placed in the bottom of each pot, and over this some fibrons tnzf, 
from which the fine particles of earth have been removed. The old soil 
should b 2 shziken from the roots of the plants to be potted; and before potting 
cut off, if necessazy, a portion of the main root, fri potting press the sou 
rather fiimlyaronnd the roots.** 

Anricnlas are best grown in a cold frame mounted on legs about 2 
feet from the ground, and provided with binged sashes. A graduated 
stage formed of wood battens 6 inches broad, with a rise of 2m<fiies, 
should be fixed so as to take each one row of pots, with the' plants 
standing at about 15 inches from the glass ; the spaces between tbe 
shelves sbonid be closed, while tbe top brord of the back and the 
front should be hugged soas to be let down when desired forventihi- 
tion, the sash^ too^ being movable for tbe same potpose, and also 
to afford faefflties for examining and attending to the plants. Tliis 
frame should iaoe the north, and stand under shelter of a wall or 
hedge, protection will be needed except in very severe frosty 
when two or three thicknesses of garden mats maybe thrown over 
the g^as^ and allowed to remain on until the soil is thawed, should 
it become frozen. 

Anricnlas may be prop^^ted from seed, which is to be sown as 
soon as ripe, in Jrdy or August, in boxes, kept under cover, and 
exposed omy to tbe rays of the morning son. iHicn seed has been 
saved from the finer sorts, the operation is one of considerable nicety, 
as it not mifreqnentlr happens riiat frie best seedlings are at flirt 
exceedingly weak. generally flower in the second or third 

year, a tew good sorts being all that can be expected from a large 
TOwing. The establiriied varieties are increased by taking off tbe 
of&hoots, an operation which is petformed at the rime of potting 
in July or the D^gixming of Augnrt. 

The original of the anricnla is a hardy ^rennid herb, of dwarf 
habit, bearing dtdl yellowish blossoms.* Ibis and the commoner 
forms raised from see^ as well as one or twodoubleforzn^ are interest- 
ing hardy border flowers. The choice florists’ varieties are divided 
into five dasses: — ^the green^d^, with the mmgiiis of the flowers 
green; the grey-edged, with fte green margins powdered with 
meal so as to appear to be coloured gr^ ; the rekite-edged, with 
the m^y powder so dense as to cover the green ; the^lfs, which 
have none of the green variegation of znaig^ seen in the fore* 
going, but are of some distinct colour, as purple, maroon, Ac., Imt 
have, like the preceding, a whitexiaste snrionndingthe eye ; and the 
alpines, which resemble tbe seifs in not having any green maj^al 
variegation, but difier in having a yellow centre more or less deuM^ 

The uidividnal flowers of the first three groups of florists* amcnlad 
show four distinct circles : — ^fiist the eye or tube, which should 
the stamens lying in it; bat sometimes has the pin-headed st’Cied 
instead, wbiw is a defect ; second, the paste or circle of pure 
surronndteg the eye ; third, the body colour, a cirde of sorrty «ls- PiMOy 
tint, as maroon or violet, winch feathers out more or less-rbaceous 
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tills standaid fte more perfect is WfloOTR la F ^ ^ 

adi^SandtegiilarborferrfcolonrsiinimaseachoftheinniB^ 

Mowing fan selection of good sorts now olitiunnljle in the 
Cot Iftylor. Booth's Reedom. Mtonh Impeiator. 


HOBTICULTUKE 

Aonid be laidup ina dry place, and frcquMtly turned over with 
ftff^or spade, so as to be in a free fmUe condition fw use 
towards the end of February or early in March. As to the size of 
the M f»p? nMi g pots, Mr Doilies observes : 

••I do not cme to use tlicoi IftiBcr than inches in Jnsido 

iiirn-irllW* eiwd thKO idlUltS Hilly bC pHt illtO a pol tilUt Sin f ft tKi UCh |K>t SOW 
ineiisuie,antt wenkep erovnn niav be 


5St*tei^“^oSu Sunoftoa’^il as In o tow pot. '-^er pottljs tto 
SSLm toto St tn a ncU-ventnated tame nnurestabllslied, and ^ In the 
onen nfr in an open sunny spot ivlien the weather becomes genial, the domering 
SSSshelnS^OTttSufiyasthcyBn^ At the flon^ng season they 
Ina thoni^ily 'ent^ed ffuq byse, wh^ they cm 1» 


the calyx on one side, the other divisi^ snouu ue sin now a mm anu luc 
cabxsMuId IuiTBallgBtnre,not loo tight, of thread or inattlng; this. If done 
niU present the petals falling aside and destroying the Eymmetry of 


thefloaer.*' 

!nie croura are so xiuincroiis ilint to uamo a selection of the be*-! 
sorts would occurnr too mncliqxice. Aniidc infonnation on this head 
may beobtained froniMr Douglas's booic olrcady referred to [Hardy 
FlorUt^ Floicm ) ; and cririciffly flescnpHvo lUts of all the 


»• Ksyh Alexander 

Efesdb^a C. £ BreinL , . . Aihirorthh I Florists Fiovccra ^ ; anu cnticauyaescnpuvo iiaia oi »u iuu YuncuL's 

R^SS^Ji^^?y,sl^Sisaile?’oS(SiSlee^Brk^ 1 then giwwn, by the highest authority, Mr E. S. Dodwell, u-fll^buud 

^-pbeUh Ham Blackbird, , . thS volnm^ of the i7or&t onri for IS/C and 18//. 


'^ASiteiood-roihena CtaybeUJ H»m 
p^i^'s Gaiibaldl, TUmefk C. J. U^lbod^^w™- 

Alpfaea— Turners John SSS*!?^ 

Torto'a A. F. Bancm, Tamer's Jessie, TUmei's Susie Matthams. 

48. The Carnation (Dianthns CaxyophjUns), a native 
suppose, of Italy, but occaaonally found inanapp^tly wild state 
in fagHtnd , has long been held in hi^ estuoation os a garden 
flower, not onlyfor fte bean^bnt for the ddfehtfnl fnigMce of 
its blossoms, ohe varieHes are numeions, ana axe ranm imder 
three groups, called hisamo^ fidkts^ and pieeUes. The lost, from 
thrir mstinctness of ebaneter, are now ^era% ^ked upon as 
if they were a different plant, where^ ftey arc, in tnuh, bnt a 
ftfmfaftf ^relopment ftam the carnation itself, their nnmbcr and 
variety being entirdy owing to the assi^ious endeavours of the 
modem ^rist to vuy and to improve them. 


in the volum^ of tlie"i7or£jt and I^tiologid i 
49. The Ohrysanthomum (Chij'santhemum sinense) is one of the Ghtybaiif 
mobt popular of autumn llowcis. It is a native of China, whence thenium, 
it has long been introduced. The small-floweted jiompons, and the 
crotcsque-ilowered Japanese sorts arc of more recent date, the former 
Saving originated from the Chusan daii^, a variety introduced 
bv Mr Fortune in 1840, and the latter having also been intro- 
duced by the same traveller about 18G2. Tlie plants may be in- 
creased by division, ft March or April, the divided portions being 
planted ft beds of rich soil, under tlxe shelter of a wall or fence, as a 
safeguard against cold and stoxmy weather. The shoots should ho 
thinned out to about four or six from each root, and these should he 
staked os tliey grow up. They look extremcl}* u ell in such a border, 

^ j if arranged in two or tnrcc rows according to their height^ and witli 

true camatiou, as distingaished fiom piootees, ore those J a ju^eious fttermixture of colours, the advantage of growing them 
which have the colours arranged m longitudftiil i^pes or bars of , ft tliis way bring that a canvas screen can bo put over them, by 
variable width on eaeh petri, the ground colonr being white. The ' wluch mcaois they not only flower in greater perfection, bnt last for 
torres axe those ft whirii stripes oftrodistinct colours occur on a longer periotL Th^ are of the easiest cnltnre, and may be grown 
the white ground, and it is on the parity of the white grannd and - icaduy enough even in town ganlcns. 

the rieamess and evenness of the striping that the techmcal merit Tlie chrysanthemum is, however, of vciy great iniiioiiancc as 
of each variety rrats. ^ere axe scarlet biza^ mrked with scarlet ' greenhouse* plant for autumn and winter flowering, and for this imi - 

pose, as well as for criiibition cnltun^ it is genomlty mxsed from 
cuttings, or suckers, which ore taken off by sonic growers about 
October, and xdouted sinriy in 3-ftch xmts, the plants wing wintered 
ft cold ftames, and shuted into larger-sired ]iot8 about March ; 
they are topped when about 6 inches high, and the young shoots 
thus induced arc agaft tmiped when 3 or 4 indies long. Others 
take abort enttinga ft Alarch, and blrikc them numkly in a 
mild hotbed, airing irecly os soon ns rooted, and shifting and stop- 
«• ^ gjjQjj jjg ijjjg weather sets mi in June, 

one or tiro previous drifts according to 

. ^ts. tlie pompons «..«&.« less room tlum tl.o larne-flowrcd ullS 
Japanese sorts, _ and after the end of July it is not advisable to con- 
tinue the topping— technically “stopinng”— of the young shoots 
u it may fttarfere vritb the blooming. As soon as the flower-bnds 
become visible, the plants are benefited bvawatering of weak liquid 
monuro two or tliiee times a week The pots should stUl be plunged 
m a bed of coal imbes or cocoa-nut refuse, till about the end of 
Septmftr, wlmn they should ho put under glass as a precaution 
i^atiiqniy from antumn frosts, Lavinft however, full vciJta.-ilioii 
1 watering is ncccssan- until the flowcw are 

nSfftSShip M® I;® sli^itly diminished, and the 

ahaudant ventilation. Tho 
compost nsed for nottiiigin all tht stages afterthe cuttings, for which 


and maroon, crimson bizarres marked with cximson and put 
and ^nk and purple bizarres marked with ftose two cdoursL The 
jfahcf are those which have stripes of oxriy one colonr on the white 
ground, and here we have purple flakes striped with purple, scarlet 
uakes striped with scarlet, and rose fl^s striped with rose colour, 
^ere are still the selfi, or those showing one colonr only, os white, 
yellow, crimson, purple, kc., and these axe oomnunitycsdledcZecies. 

The pieokc^^ers from the carnation ft having ^ petals lac^ 
instead of striped with a distinct colour; the subgroups bear the 


edged sorts the emoor appears to be laid on ft liti 

from the edge inwards, but so friosetyfhattbey co 

of colonr frw to X of an inft broad, and more or less fathered 
on the maer edge, the less feathered fte better ; while the light- 
edged sorts msplay only afineedge, commonly called a wire edge, of 
col^ on fte white ground. To these have to he added 3 ?llow 
picotees, a group of great beauty, bnt deficient ft correctness of 
marsftg. 

Even fte choice varieties of the eaination or picotee may be very 
successfnlty grora ft most unfaronrable localities ; but the com- 
tw fieelyfcom seed, on account of 

fln^r P?'J«*P*tobeprefenedfottlieordinniy 

““^-flowered sorts aie by no means to 


fonnerpUn Wngsdoptedvria;i[JS^ 

ctiiMi Miuaid 


Sf aufilw, should consist of four parts loam to one 

siting latherinoro leaf-mould 
tbf potonc, ond rather more manure for 

^ '““dy-pomdej gritty matter may be added 

sorts 11-inch pots ore Ioim 
lor ^e specimens, and S-inA^ts sul^ 

c * ““y *» bad in smaller pots 

floirersonly o single ahoot is nllow^ 
^“Stopped, and finadly develops two or 
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fiitiuBhedljolow vlth some 


H 0 E T I C 


[FLOIft’ERS. 


«^»?>!eaSAS: 


tJ L T U R E 

which tbeir ] PK f them w^th 

- bttlH Mi to weeks later the)’ are agi^n 



ri,S.- at tot^“b «f r Se?Xu¥S pleitaf abent 8 i^bca Tl.e balba abouM to 

^^itb tto eoa, and ifa. little aan,liapat,n,™ed.. 


w ~no'potssl,ouU tosetlnan 

closed in abrot thMUf an sommer wenflicx ntwy flwanu tramw «aW and Ik; covered over to a depth 

follow^ '?J\^^!?'^Bji^^^yiialf.n)tten manure, and, as ®P®" P^|S2£.“w^h^wM^^natcrial; nnd vto^ the roots are well 
»«“«<*• lia«i«l"“'‘J'‘’'“- &fed?irwilHakefnmiai*toe^^^ 


inadrvT 
from tne mzo 


ones’viU 


scKit for the summer, in uowoer mwy 

tf*a hazel nut downwards, 3 »ccoiaiwtofteir 
thev should be planted 1S& the olf bolbs, pad the 
tt ST r season, wMe the smaller ones mnst to 

iaxff varieties w conttimdUy appearing wbicli Imva at least the 
merit of constitntioiml rigour s — 


r, » low «..,.«! of diarcoal being droniicd into tliwn. The 
tolto are nlaccd in tie hollow proddeil for tiicin, ae that ttow tose 
]j^ tondi® the mater. TJiismay to donoinScptcnitor or^oto^ 
They are then aet ina dark cupboard for a low wwka till roots arc 

s5,'ss^■^ss|^«■sr^c^^^ 

named belou: :- 



floU^ 

hoek. 


’bid, Didon, Senna, ^IphMe, Madome Adfele SoucHet, 

^rS^^OOxAsm, Kestor, Yellon King, bpUr, Cranas, Tactolc. 

55. The ffoll^koch (Althiao rosea), haring heen alrea^ treated 
of in this volume (page 102), it only remains to odd thati though it 
is a perennial, it is not to do Iwd in periectionunleas a supply of 
young plants is taised annnally. The early rart of Augnst may be 
oon^ered os riie season 5>r ^e blooming of ute hol^horiL 
T&o OdlovioK ore a fea 0 >Qd sorts for a banner ^—Acnie, Blacl^Oipn, 
CkAStaaoe. CoDiQuest, Edmurt Soeed, Steauoc, Sniperoir, X^re £ltii 
Drop, XswomposaUte, lessae neon, Jortiua OutlEe, aEotvalloitt, hi 
Oef svln, Entay Qneen, Beailet Qeni, TyiHxa Tnnce. 

Hp- 56 The Zfpaefftf7/(Hpinnthusorientali8}, noticed under the head* 
dhth. ing Hvacixth (geV.), one of the most beautiTol and fiagrent of the 


„Mu«.i, Qrendciu-T alba mariina, ^IrandoMw, 

Queen VIclorfi. Of doubles— 1 a Toot d'Amcrgnc, Trince of ^^nterino, 

^'rSJwriS^f slnglcs-Idp, Elitl of JPUradlsc. Piic cle ^falakolT (striped iritli 
red). OtdonMw-Jottne8apitoje,Opli!rdXh.ttws«fc 
Tsk these moylioadd^ tho cariy-floipcri^ single vhltoEomanluarimni 


Golden 
r Cbater, 


and lor decoratlre pmposes should 1>o jdnnted alwut me bulbs In a 5-liicli 
not, or In nans holding a doxen each. If crown for cut lioweia it can Im 
j^nted thfei^ in boxes of anr convenient sire 

57. The Iris family includes a Inige luiinbcr of kinds of various Iris, 
habit and chonictcr, all of them bring plants of exceeding beauty, 
and remarkable for their brilliant coloursjond for ]m\'ii<g the Uireo 


ing H vacixth ( g>v.j, one ot toe mosc oeaucucu ana nagromi oi mo nnu remariuiuiii wr uwif unuiuHt, i.-uivuiqjujiu «ui luu uf«vK 

smiiig floirers, is anativeof the Levant, where it ocours abundantly, outers^onts of their ilowcnredcxed. Thera are tno wcll-distim 
in fbrm not unlike onr common, harebell. It has long been a guislicd groups called the bulbous and the ihizomatous. Tlie 
favourite in the JShst ; but it hasheen brasgbtto its present arti- hardier bulbo^ irises, ineludinjg the Sftanhh iris (I, ^[iiihiiiTn), 
ice the bq^ning of the lost and the iris (1. riphtoidc^ leqnire to ho planted in 


fi<^ perfection in Holland, chiefly rince i a- • v- 

cental, and the bulbs ore annually imported from Haarlem and I thoroughly oirahied beds in very li^it o^wn soil, niodcnitcly ou- 
its riemity in vey laige nnmhma. * — --i 'n.-n. _ 

The hyarinth c&lights in a rich l(^t sandysoil 
corporate fteely with tWr naturally^ht «m a compost consisting 
of one-third coarse sea or river sand, on&>fhml ratten cow dung 
without litter, and one-third leaf-mould. The soil thus renovated 
retains its quotitles for rix or seven yean, but hyacintlis are not 
planted upon the same place for two yean successivdy, intonnedl- 
oiy craps of narcissus^ crocus^ or tulips being taken. A good com- 

S ost ibr hyarintbs is randy loam, d^yed leaf-mould, ratten coir 
ung, and sluu^ sand in equal parts, the whole heing collected and 
laid Up in a hrapand turned ovei occaritmoily. drained beds 
made up of this soil, and lefreshed with a porrion of new compost 
annual^, would grew the hyacinth to porfection. Hie best time 
to plant the hulbs is toprfls the end of October ; they riiould bo 
nanged iniows, 8 inches asunder, tiiere bring fimr raws in 
■nkSi diould be sunk about 8 or 4 inches deep, 

Sma® emaU quantity of riean sand placed below and around cn& 


in a belS* ^5* coren^ with dmy^ tan-laik, or 

LavftrinJf*^ Irar, ^d in ravers weaker may bo covered 


tooted grows np, tat thqr <*ooia have fell «- 

* endof Sei>^^“S“' toe flower-stone aj^r, tber an tded to 

Sain laawraTOliP*®*®?® accident, tf Qie biQto an at all 

Oct-mson the ere#?** toonid to brolcen off as soon as flie flowering is 
fleiS toe tolto ; tto tea«s, however, nn^to 

hatchefrom wirewo?™?S*®^ .v® aathey assume a^low 
out whLof this add offneartheftbase, 



f rieiied, and should have a rather weltered position. Both these pra- 
The Hutch in- I rant along series of hcautifhl varieties of the most diverse colours, 

— L — \ flowering in Juno and Jn^% tho smaller Spanisli iris bring the earlier 

of flic two. Tliero are many other smaller aperies bulbous iris. 
Being liable to polish from excess of moisture, they should have a 
woll-orained hod of good but porous soB made up for them, in some 
sunny spot, and in winter should boprafccted by a G-iuc^ uoveruig 
of half-decayed leaves or fresh cocoa-nura refhra. To this set belong 
L raticniata, iiHfolia, Histrio, juncea, and ofltcts. 

The herbaoeons perennial irisra, known commonly its tho ilngiriras, 
are for the mo^ part of tho easiest culture ; they grew in any good 
free mtrden soil, «ui smaller and more delicate species only iiccuing 
the aid of turfy ingrodiouts, ritiier \)eaty or loamy, to l^p it llc^t 
and open in texture. The earliest to bloom are the fonns of iris 

S umila^ wldeh blossom diiringJIfareh, April, and May, and ore quite 
warf in habit. I. susiana and 1. ib^ca, with singnlaTly nioUlcd 
flowere, also dirarf inhabit, bloomin April endMay; andduringtho 
latter monUi and tlio following one most of the larger species, sneU 
08 1. gomanica, ilorentina, pallida, variegatn, ammua, flavcsccns, 
ramburina, noglectn, ruthenica, d!c.,jproduco fjicir gore^ita flowers. 
. forcing there are, hesidca flm ty^cal form, neon- 
siderablo number ofnamed garden variotiea. 

• Japanese Iris Ki^pfcri is of oomparativoly modem 

mtr duetion, and tlioi^h of a diatinct type is equally beautifal with 
the better raown swedes. In tlwir outer segments they are rather 
q^omg d^exed, flirming an almost circular flower, wluch 
becomc^lte so in some of the very mmarkcaile duplex varieties, 
SV tiiesobroadscOTents arepraduced instead of three! 

or tins too Ibere are numberless variotfes cultivated under nameo. 
They require ksandy peat soil, on a cool mrist snbsril 


Ulj. 


kbdio. 
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68. Tho Lily (Lilinm) is a vory popular family x>f hardy bulbous 
llowoTS, and ono whidi ^os a high position in public estimation. 
Tho spooios aro voty handsomoj and some of iliom havo long been 
groAvn. !I%oy are so numerous and varied tliat no jgonoml cultural 
instructious will bo dllko suitable t& alL Some spowsy as L. hlarta- 
goiiy condidumi dhnlcodonioiunySzovitsiannm, and othors» will grow 
in (dmost any good garden soil, and au^od admirably in loam of 
a rather heavy diaroctor. L. ciialcodpnicnm has an ospocinl dislike 
to peat, wliioh on tho other hand suits tho tiger lily (L. tigrinum) 
W'oll, and is indispensable for tho beautiful American L. suporbnm 
and canadonso. l^io choice and more delicnto species, such as tho 
grand L. auratum, spociosum, and liramori, whidihavo come to ns 
in recent times from Japan, tho Californian >L. Huinboldtii, par- 
dulinum, &c., and the' splendid hybrid L. Parkmaiuii, are more 
particular ns to soil, and reauiro n doox) bed of mixed turfy loam 
and peat, witli plenty of simip mit, and a cool moist bottom. 
Tho inar^n of rhododendron uo^, whore there are dioltorod 
recesses amoncst tho ^ants, suit mony of the more delicate i^dos 
Well, partial wade and shdltor of some kind boinjg essential. Tlio 
bulbs diould bo planted about 6 inches below the surface, whidi 
should at once bo mulched over with half-decayed leaves or cocoa- 
fibre to keep out frost; 

Dr 'Wallace, who has paid much attontiou to ilio culture of these 
plants, remarks, in his IToles on Lilies^ Hint — 

** Xilies require, so far as tlioir roots are ooncornod, n cool bottom, abun- 
dant moisture, and for most kinds a froo draInnRO.” Ho also recommends 
to plant deeply, say C to 8 inches, so iliat tbo roots may easily got Into a 
moist subsoil, and bo sboltercd from ilio scordilng diving influciico of tho 
sun's rays, to plant onrly in tbo autumn, so tliat tho roots maybe at work all 
tho winter, and to plant In a cool slrndy border, not oxlinustod by tbo roots 
of trees, whore tho roots may always obtain molsturo, and yot not bo 
satiiratod.'* 

Tho noble li. nnratum, with its largo W'hito flowery having a 
yellow baud and numorous rod or imrplo spots, is a magnificent 
plant when grown to perfection ; and so are tbo varieties called 
rubro-viitatum and cruentum, whidi have tho control band crimson 
instead of ydlow. Of L. spcciosuin, also Jaxmncso, tbo true typical 
form and the red-spotted and wliito varieties nro grand plante for 
lato summer blooming in tlic consorvatom The tiger lily, L. 
tigriniim, and its varieties Fortimd, splondidnm, lUnd fiorc-mcno, 
aro amongst tho best species for tlio flower garden, L. Thuiibcrgi- 
anum and its many varieties being also good border flowora. Ino 
pretty L. Loiditlinii and coldiiouni, with drooping yollow flowers, 
and tho scarlet drooping-flowerod L. tciuiifolium make up, witii 
tlioso already mentioned, n series of tlio finest hardy flowers of the 
summer garden. Tho Indian L. gigantoum is xioxfcetly distinct in 
icliaractor, having broad honrt-shnped leaves, and a noble stem 10 
feet high, bearing a dozen or more laigo doflexod, fnniicl-slmpcd, 
white, puiplo-stamod flowers; and tho diineso L. cordifolium is 
similar in miaractor, hut dwarlor in habit. 

For pot culture, the soil should consist of tliTOO jiaits turfy loam 
to ono of leaf-mould and thoroughly rotted manure, adding enough 
pure gilt to keep tho mass porous. If loaf-mould is not at hand, turfy 
peat may bo substituted for it. Tho plants should ho potted in 
October. The pots should bo plunged in a cold frame and x>rotcctod 
from frost, and about May may bo removed to a slioltorcd and 
modoraioly shady placo oiiMoors to remain till tlioy flower, when 
they maybe removed to the graonliouso. Tiiis treatment suits the 
gorgeous L. auratum, tbo splendid varieties of L. spociosum, and also 
tho chnstc-ilowering tninipet-tubcd h. longxflorum and its Mirietics. 

59. Tho ZohcliaiB familiar in gardens under two very difleroiit 
forms, that of the dwarf-tufted plants used for summer bedding, and 
that of tho 'tall showy poroniiiais. Of the former tho best typo isL. 
Eriiius, growing from d to 6 inches high, with many slender stems, 
bearing tlirougli along period aprofusioii of small but bright blue two- 
lip))od floAvors. That which is called siieciosa offers tlie best strain 
of tho dwarf lobelias, but tlie actual variotios are being constantly 
superseded by now sorts. A ^od variety will reproduce itoelf sum- 
dontly true from seed for ordinary flower borders, but for fonnal 
bedding arrangements it is nocosaary to secure exact uniformity by 
propagating from cuttings. 

Ijio hort^ous lobelias, of which L , fulgeiis maybe taken as the 
typo, may be called hardy except in so far os they suffer from damp 
in >vintor; thoy ilirow up a series of shorirosotto-liko suckers round 
tho base of tlio old flowering stem, and tlioso sometimes, despite all 
tbo care token of tlioin, rot ofl' miring ^vintor. Tho roots should 
either bo taken up in 'autumn, and planted closely side by side in 
boxes of dry coal ashes, tlioso being set for tbo time they nro dormant 
either in a cold frame or in any niiy xilace in the groenhousQ ; or 
they may bo loft in the ground,' in wliioh cose a brick or tu*o should 
bo put beside tho plants, some coal ashes being first placed round 
them, andslatcs to protect tho plants being laid over the bricks, ono 
end resting on the earth beyond. About Fobniniy^tiicy should bo 
placed in a warm pit, and after a few days shaken out and tlio 
suckors parted, and potted singly into small pots of light rich earth. 
After being kojit in tlio forcing pit until well established, tiiey 
should bo moved to a more airy gruonhouso pit, and eventual^ to a 
cold frame preparatory to planting out. Thoy diould have a loamy 
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soil, well enriolicd with manure ; thoy require copious watorincs 
when tlioy start into free growtli. These tall-gi'owing lobelias make 
^od pot plants for whion purpose tho suckors riioula ho parted and 
tlio slrong ones only potted singly in autumn ; thoy should ho 
placed in a Avann pit to induce them to root freely, transfoned wheu 
well established to an aiiy greenhouse dielf, and shiftod on 
flroquontly during spring till thoy occupy pots a foot in diameter. 

Tlio sou should bo a very rich loam, top-dressing being given 
when thoy ore coming into flower, and a very froo supply of water 
is essential. They may bo raised from seeds, which, being voiy 
fine, roctuiro to bo sown carefully ; but tlioy do not flower usuiuly wl 
tho second year except they ore soivii very early in heat. A few 
^od sorts arc-^Carminaia, Distinction, j^collont, Poac^-blossom, 
Huby, Olid Victoria Hcgina. 

60. Tlio ATarciliviesis agarden flower of great beauty and consider- Nnr- 
able variety of form. The siiecios aro ml bulbous plants of low cissa 
stature, and are with fmv oxcexitious perfectly hardy. There arc 
live well-marked sections. 

The Hoop-potticoat Narcissi, sometimes ^opaiutod as tho genus 
Oorhularia^ are not more than iVom 8 to 6 indies in height, and 
possess grassy foliage and vdlow or white flo^vora. Tlioso have tho 
coronet in the centre of the flower very loigo in proportion to tlio 
other xiarts, and much oxmndod, like tlio old iioopod petticoats. The 
common hoox^pctticoat,^. Bulbocodium, has comparatively large 
bright vdlow flowora ; N. tonuifolius is smaller and somewhat 
paler; N. citrinus is xmlor and Ini^; while N. moiiophyllus is 
white, Tho small bulra diould ho taken np in autumn ana roxilantcd 
ill January or February, according to tlio state of tlie season. They 
bloom about March or April. The soil should bo free and open, so 
tliat watoi' may x^nss ofl* readily. 

! A second group is that of tlio Psoudo-Naroissi, constituting tho 
I gonwB^ax of some botanists, of wliiditliodaifodU, N. Psoudo^ar-^ 
cissus, is the typo. In tliis tho corona is also very largo and X)ro- 
iniiiout^ but is more elongated and trumpot-shaiiod. Of this group 
tho most stiiking spcdcs jierhaps is N. bicolor, which has the 
poriaiitli almost white, and tlio coronet deep yollow ; it^yields two 
! lino varieties, Horsfioldii and Einprass. N. coniuns (mos^atus) and 
! N. coniuns plomis arc double and single fonns of a oream-oolourcd 
j species of groat beauty; and besides tiicso tlioro are N. lobulnris, 
nobxlis, obvallaris, Tofamonius, moxiinus, and otiicns amongst llio 
most statdy of tlio spodcs, besides N. minor and minimus, which 
I nro minintUTO ropotitioiis of tlio dnflbdil. All tlicso grow wcU in 
good garden soil, and blossom from March onwards, coming in very 
! early in genial seasons. 

I Another group, tho Mock Narcissi, with coronets of medium size, 
includes tlio fine varieties of N. incomxHirabilis, ono of whidi is 
' known as buttoi*-and-qgg8, N. poonliformis (inontanus), N. odorus 
and odorus miiior(Qnocii Aim’s jonquil), N. juiidfolius, audotiiors. 

The hardier foims of tliis sot tiirivo in tho open boiilor, but tho 
smaller sorts, like Queen Ann’s jonquil, are bettor taken up in 
autumn, and replanted in February; lacy bipoxn fredy about Apiil 
or May. 

Tho PolymitliusNardssi fom anotlicr wdl-markod grouxi, whoso 
XMSouliarity of producing many flowers on tlio stem U indicated by 
the name. In tlioso the corona is small and diallow os oomparod 
Avitli tlio porioutii. Some of tho hai'dior forms, as N. Tozotta itsdf, 
the type of tiio group, succeed in tho open borders in light wdl- 
dmiiied soil, but the oulbs should bo dooxily planted, not less tlian 
6 or 8 inches bdow tlio surface, to escape risk of iiyury from 
frost. Many variotios of tliis form of narcissus are gro^vn. They ad- 
mit of being forced into early bloom, like tlio hyndnih and tulip. 

The}' vaiy with a white oi'camy or yollow ])eriantli, and a ydlow, 
lemon, primrose, or white cup or coronet; and, being richly fragrant, 
they arc general flivonritcs amongst spring ilowora. Tlic jonquils, 
noticed above, as well os tho double white noidssus, are olsogroivnin 
jiote for early flowering; and tho polynntlius narcissi are sometimes 
us^ for hoduing out in the spring gardoil. Tiio following variotios 
arc good Bazdman iiiigor, Olonoso, Sir Isaao No^vioii, white with 
yollow cup ; Grand Mouarquo and White Pearl, white with pole 

S dlow Gup; Paper White, pure white, early; Batiiursf^ Porlo 
’Amonr, and Sulphurino, yculow witli yellow or oraiigo oun; and 
Grand Prime, a very flno yollow. These aro planted or potted about 
October, and treated in tiio same way os tho hyncintli. 

There remains anotiior liitlo group, tlio Pheosant’s-oyo Narcissi 
(N. pootious), in whxdi tho perianth is laim sxiroading, and con- 
spicuous, and tho coronet or cup voiy small and shallow. Theso 
piieasont’s-oye naroiBsi, of whidi there are several spcdcs or wdl- 
mnrkod vanctios, as N. radiiflorus, pootorum, rocurvus, 
blossom in succession during April and Alay, and all do well in 
the open borders as permanent hardy biill^ N. biflorus, the 
primrose peerless, a two-flowered whitish ydlow-'puppod sjracics, is 
equally hardy and ooty of culture; N. gracilis is ydlow-flowered 
oad blooms later, os docs tlio ydlow-flowered N. Jpiiquilln, bettor 
known as tho jonquil, of which there ore single and double flowered 
varieties, tiio latter spodos being a groat favourite. 

'61. Tho jRtWMiy is a remarkably showy plant, of which two veiy dis- Posoii 
tinct types occur in gardens one tho sto ^jjj^ wing herbaceous 
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ollicx caltoi *e **«? &rOiJiiiisae P. Mmitm. 

which aw ttose ^^^nr^i^intcrint h ^ yi mma r, andnsonia- 
montharf Moy^Jonfi - and for the firoiit parts of 

»Sr5s&%sstls»«.“s.ss 

P. officinalis embiace albicani^ anem^ow,Big^ 

- - “ “ mt — aricii varieties of modeafia times aw, 

, the flowers being in wany instances dcucatoij 


with xose. sc. we name a BeieeiAua m » «»« «* v 

wloaxed sorts, the fonner indnding tinted whites and yellowy and 
the latter crimsons, xoses, pinks, kc.i 


rorMilec^-Ambroiie .Veridiaffett, ata)Wsaliff,Bwwej^ 
DrBretoimexu, Globa de Donal, JeamiB d An, Mu^me Jwbiuc^ jloocsle- 
Giririii,Mow.AoVmeneuTe, Oberti%5ri»MT««kelSkri,pMl«^ 

Xeino das Boses, Soavenir de I'Espontlon Gnlversene, BuQMm Toltall, vie- 
tuba d'AIma. 

The Siberian P. tciwrifolis, with finelr-out leaves, and crimson 
floweis, is a gtaeefiDd border T^nt, end its donble-flowcred rarioty 
is periiapa the most clegaut ei its nee. 

The jfon faine or Thee Panmies aw xemarimblo for their snb- 
dirubby habits forming vigorona plants sometimes attfdniog a 
h^^t of 6 to 8 foet, and produdne in April or May mognifloent 
flowen which vary in (com mite to like, pm^, and xosc. 
These an pwdned on the yoong shoots, which natocally bfod forth 
cork in the spring, and axe in consoaaence liabls, iwless protected, 
to be eat on by spring frosts. They reqtdre to he tborau^ly 
ripened in summer, ana ihawfoie a hot season and a dryish ntuo- 
rion are derindfleior tk^ well-being; and tb^xeqidie perfect rest 
daring winter. Small plants iririi a rin^ stem, if well nutared 
80 aa to enson ihewidoWQmiiig^ make vecy attractive planta when 
forced. Th^ an increased giaf^g in autumn on the roots of 
the herhaceoDs pnoiiieB; 


meta, Itsevaslana, sahaoiua, and versiflfdor. Other gsxdea varieucs aie— 
Gloria IwBanmi, alba oandUora, XBSperor of China, ketea, oertlata, par. 
pono, aamipariBa^ BoHlisoiil, flofaoea poraiirea, rioloeea pHeoa, nmoolor 
gupm "Bmtr el CaatoiL Blandia de Kolsebe, Comte do Blandre, 
gMab ath dltaUe, Bkndn^, laqriRitrieo, JosdpUne, IcopdldiL Madame 

^ 

62. Th^ /hnsy.--"Thia jpopalar flower, also called heartsease, has 
sprang from the native British Viola tricolor, which has prohahly 
been ewssi^ with some cf tiie allied species of this large and varied 
MQS. The inodfita varieties of the nani^ consist in the main of 
tinee types >*^he show varieties; the fancy varieties obtained a few 
ago from B el ri nm , and now very mneh improved ; and the 
Mung vanatiea, whi^ m firee4>loomuig sorts marked rather W 
el^ve^ ^cokwr in the mm than byqmdity in the indiridud 

“S T gardening. 

“ ^ll enriched ^en soil, in an open but 
ml situation, a loamy soil beii« pre^bk. Ckw dune ia the 

l^manuie. T^ estaolwhed sorts amincteased by enttinga whilst 

\ centre of the 
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io cold fremci. The tsa^ panrips *«“*“«“** 

4iZS ^t^^ebi»rTOMic»are%T!g-ban<toMed«!OT 

^oStinra Aoid & struck earW to tto> lamlH 

into ilieir bloMning pots by tbs uddolc October; a nefc 
oDon loamy compost is necessary to succca and they lanst te kept 
fffi&es. ^tbUwpottca plantsandtbosegrownin tlieopcn 
beds ate benefited te the use of Iwmd manure. i 1 1 . i ■. 

The bedding pan^ possess a dwnf coropacl frcc'bmiicbed l>cbit . 
of growfli, wffidi rcsulfe to the prodiictwn of a ems^t suwssiwi 
of Swrers. They aw a ha^y mcc, floi^ne frcclj Ihim this carK 
anting onwards. These, iritU the vanctics 1 lola Iiitca and 1 wjia 
^nta, Lnvo latterly ecquired cicat promtawice from their utility 

farnlsbing early ifowera for the spnng garden, and novelties are 

Many apedos of Pentetemon Imve Iwcn in- PcaUt 
trodneed to onreaTdens, and rank amongst the fiiwsl of aU tfaebrr. man. 
baccous pctoniiSls. The pentstemon of the fionst baa, Itoirewr, 
spningfiumP. Hartwimi, a snffruticose siwcics, winch lias Imn more 

orlesaiUybridizcdwithP.gentIniioMcs, T. CoJuea.and i^Mysonic 

Others. Tlio pknts nie not absolutely Iwidy, but mdurc Imglmli 
winters unharmed in favoured situations, fhey ara fredy inultU 

side shooljv planted 

Id frame or under a 

hnnil light Ttill rooted. Tfay should then be imttcd ringly in 
amnll pot^ and wintered in a coSdftainc, the pots iKing plunged iu 
atiics or cocoa-nut refuse^ in onlcr to kce|» the sou from utying too 
rapidh*, and to iirovcnt the frost from injuring the young roots. To 
olWt strong plants they should lie shifted into 5-incii iiots early 
in Match, and kept crowing in wcll-v«itikt«l frames until ilw. 

Thor flower freidy in July and August trad onwards till cut down by 
frosts. SmaUer plants nitt}' be had by leaving the cuttings in the 
catting pot during the whiter, and introducing them to the projia- 
goting pit in Febcuoxy or March, when their young shoots can he 
taken mX, altuel^ potted, and gro w n on in frames till alnml May. 
Secdlii^, if raised in heat in Fobrnaty or early in Match, anil 
pricked out and forwarded nndcr glass iill May, will flower the 
same year, but probably not so early os those raised from cuttings. 

The foUowlag are good kinds, end varied In eokiir and chanwter, hut new 
onet opp^ cvenr eeason, and someUmee show a foarked advance on tlic 
older wnte^-Andrew Hunter, Apollon, Oountess of £athiiati,XUm Vniaoeols, 

OoL lm,Thc Bride, Br St Xtenl, John F. Kiogltorn. John 3Vnterfon, Lad^ 

Oontts LIndm, MidUrrv, 3In A. Stany. IV. i*. lafnl, Le XliCdIve, Black 
Knl^t, Stttiutead Bind, Simrc&lr do St BbuI, Ocenpes Sand. 

64. The i%fer, with its modeniimprorcmonts, conatitutraimcof Fhkn. 
the finest of haniy herhaceous plants. TTicre aro tiro trprs-^tht* 
pyramidalis or cariy-flowcrlng sorts, which appear to grow b^ iu tiu* 
northern districts, and the deenssata or late-flowcriug aorta, which 
are taller and are those most frequently growu in English gaideno. 

The early-flowering phloxes are increased by division of the 
root or hy cuttings which may be obtained about the niiildle 
or end of March, and strike readily under a hand gloss. Th^* 
slumld bo grown in beds and will make good blowing plants 
for the following year. The older or hlootmiug plants should he 
grown in beds of deep rich loamy soil, mulched with half-rotten 
dung as they erne on towatda flow ering. They should have almnd- 
ance of water in dry weather. It ia not advisable to allow more 
than fi.vo stems to grow up to flower. Tlic varieties of this section 
flower a month or six weeks eariier than those of the dccusrota 
group, and are at flic height of tiieir bloom in July. 

AfBWfl — * “ ^ ' — 

teeUon. 

James] 


V. -Trl 4 i — iroiu lae oenire oi cne 
?SJ**»^* itoted early in September, in sandv ooil, under 
a hand light or In boxes under glass, and aa aoim as motefl sbrmM 

tonmovedtoaftesh bed of fineWy^ Thr«S.^S«^'Z„ 
^ngajtwSqrtember. The 

tem>^f, to l» injra^Bss fm plimttng, by maimred wl£ 

SpMSKS*^?.*4s^‘t A'^SSS 

to mdooe the f ormati^ 
of exhaustion^ 


as they 
enriimed surface 


down into this 

new roots. the blooms show riima 
«helr rolour 

flowm should be piriced off, and fhi8^p-dxe88inean^i»^&<raJ^ 
pMesoj^onnedto a thoroiwh. manner, waterms in 

t fbbniK^, the yoBag phats being rtrndk latavud vudeted. 


and 

about 


, phloxes may bo raised either from cuttines or 

^ ?l**i*S* vigorous j-oung pliinte 

may bo obtained vrWeb flower well the following season. By 
riTO of the older pbmte into seiiamto rooted jnitions, Tdonte an 
ouained wmeb flower well tlio same year. Tlic latter renuiro a 
de^Iy ttei^ed son, fliotougbly manimd, and ahonld be well 
TOteed in dry weather ; indeed, u tb^ grow np to bloom, manuv 
water may bo given jndiciottsly with advantage. 


xr™ VJ TaSi?™ jbiwnpOT, uunic oa 
Gsttdenr, JfoiiB. Malet, Chaoxv, Queen of WIitteB. 

^The garden liaaiesultrd from the cultiration and riak. 

imjjit OTemM itef Sbmtlntt plumariiis. The pinkia agreat fnroniiti* 
mth fiorirts, thm varieties being preferrad whicli have ^o manrin 
of the petals entire, and wliieli aro wall marked in the centra vmh 

S Ktl 'Jw 6*“*V ’“t BJawcous folii^ is 

the i^atira, the whole pknt is smaLller, and 
1 rohmnng of the flowers forms a blotch 
^ “L.*’*® 5®*“]* of being laid on to stripea as to 

tbeumtion, or ranfined to the outer edge as to the idcmee. 
wi& a^loamy soil di^tytronehed, and well enriched 

j 5’ veadily inercasrd by pipings (fig. CO, dl 

takstt off dnnng fto flowering poiiai, and planted m %ht soil 


nxRVY FEEBSSIAXS.'} 
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jly- 

tlhos. 


oten- 

Ih. 


under s hand I^ht, or in the opm groimd in a shadj situation; 
theymay be planted an indi apart in roKs 2 or 3 inches asonder, and 
shonld be xiressed finnlv into the soiL When rooted, which wiU 
be about An^ost, they should be planted 4 indies smrt in a noxsexy 
bed, where uey may remain till the latter xnit of ^tember or the 
early part of October. Ihe chief attention required dating winter 
is to pressthemdown&mly should they become fitted by frosty and 
in spring the ground should be frequently stirr^ and kept free from 
weeds. As the flowering stems grow up th^ sho^d he supported 
by stidcs, and when the buds appear they shoidd be assisted to burst 
regularly by tying a soft ligature round them. The pink is dso 
raised from seed^ not only to obtain new raxieties, but to ke^ up 
a race of v^rous growing sorts. The seeds maybe sown in 3larch 
or April, in pots in a wann i»me, and the young plants may he 
pricked off into boxes and sheltered in a cold ixame. Ihey should 
be planted out in the early part of the summer in nniseiy l>e&, in 
which, ^theyhare spacer theyxn^ remain to flower, orthe alternate 
ones may be transplanted to a blooming bed in September or the 
early part of October; in either case th^ will bloom the following 
summer* These will grow in any good garden soil, but the richer 
it is the bette. 

l^ere is also a number of Tarieties whidi axe useful for forcing 
daring the early q>xing months. These are propagated from eaxly 
]iipii^ and grown in nnxsezy beds, being taken up in October, 
and potted in a rich loamy compo^ and wintered in a cold pit^ 
required for the forcing house. TThe Tarieties named Anne Boleyn, 
Lady Blanch, Lord Lyons, 3Im Pettifer, and Cocdnea are good 
usem forcing sorts. 

Of choice Coxist^ raxieties the number is set rexy base. The toUovias 
woiUd form a coo4 selection Turner's Bolar^ Dr Sfaster^ Dr Marfean, 
bhlrleyHITjrberd. lord SIrkalCj, Godbty, and Bertram; 3rac1ean*s Annie, 
Beauty; John BaO, and Xew Criterion; TlairiS'a Excelsior and Vesta; 
Kiitland’s Ber. G. Jeans; Bta^s h*ODpareIl and Goliath; and Hooper's 
Beauty of Bath. 


60. The is one of the oldest of the florists* flowers, and 

is no doubt an umbellate foxm of tbexnimrose^ Primula ml^xi«. 
For some time it has been held in low repute, but is now coming 
into greater iaronr, and nordties are being slowlr produced. The 
florists* polyanthus has a golden maxgxn, and is £nowii as the gold 
laced polvanthus, the jirop^es bring vexy distinctly laid down 
and x^dly adhexw to. The dxief of these are— a clear unshaded 
blackish or reddish ground colour, an even maigin or lacing of 
yellow extending round eadi segment and cuttmg thiongh its 
centre down to ue ground colour, and a yellow band sucrounding 
the tube of exactlT the same hue as thejsreUow of the ladnje: The 
plants are quite nardj^ and grow best in strong loamy sou, toler- 
ably well enriched with dung and leaf-mould; they should 1^ 
planted about October. Plants for exhibition present a mndi 
better appearance if k^t dnri^ winter in a cold well-aired frame. 
Of these, Cheshire Faronrite, '&rl of Lincoln, and Critexion, with 
black grounds, and £xQe^ Lancer, and Snnxise, with red ground 
are amongst the best. 

For the flower borders what axe criled fancy polyanthnses axe 
adopted. These axe best raised annuity from se^ the young 
crop each year blooxningin succession. Theseed should he sownas 
soon as ripe, the xronng plants bring allowal to stand through the 
winter in the seed bed. In Aprfl or hlav they are planted out in 
a bed of rich garden soil, ana th^ will bloom abundantlv the 
following spring; A few of the better tiinxm-Qred soxts shomd he 
allowed to npen seed; the rest may be thrown away. 

6/. The FotentiHa^ as a specialty, is a flower of modem times. 
The donhle-fiowered varieties are espeddlly remarkable for their 
ornamental qualities. A soQ of a good loamy staple, enrxriied with 
rotten dung, will grow the potcntfllatoperfeetion. ^ey may he in- 
creased, tho^hnot very freely, by partmg them into as many pieces 
as there are crowns, the ride growths being those whxrix can usually 
be thus separated. This mwbe done in antuum or s|iriDg, and the 
plants will generally bloom the following season. The plants like an 
open sitoatmn, and are well suited for filling a small or modemte- 
sized bed, as the foliage is of a neat and pleasing character when the 
plants axe not in bloom. 

The fonowing axecood named sorts Chxomatella, Le Vdsuve, loois Tan 
Hontfe, Meteor, Pliiton, Tnlcao, le Baute, 3ISXS, Msi^ 

Ftoelon, Etiia. 


nxnrose. 68. The JhuhJe Primrose is closely allied to the polyanthns. 
There are some vexT handsome varieties grown, as the crimson, 
white, yellow, purple, blue, and otheia. These ril succeed under 
the tmtment given to the ^oioer kinds of polyanthns (par. 66). 
*yre- 69. The Pymhrum is quite a modem g^en flower, extremely 
hnxm. useful as blooming in the early summer montfas, and remarlmhie for 
its neat habit and the great varieto of character and colour whid it 
presents. The ^pe forms ate toe P. rosenm and P. camemn of 
botanists, hardy perennials, with finely cut leaves^ and laxgeflower- 
headsv having in the one ease a xwof de^ rose-colonredand in the 
cither of flesh-coloured ligulate florets surrounding the centre or 
disk. They bloom daring the months of May and June, as well as 
later on, and are always most welcome ornaments for the flower 
borders, and usefni for* snttiug for decorative purposes. 


I or in the mixed flower 


Thyiyrethmm grows best in soil ofa loamy texture ; tbisriiould 
be welTmano]^ end d.€ply trenriied up before planting, 
be mulched in the spnng by a suxiaoe dressing of J^lf-decaved 
Tnonnm The plonts may be increased division, the side sh^ 
r.i. 1 -^ attached. 


manure. ^ ^ 

being token ofiT early in antumn with a * 

Thejr may be placed eider in separate hei 

border as may be lequired. In oeds they can be supplemented as 
the season voss^ on the intermixture of later-bloomingsuhjecto. 
surii as glaoiolL Slugs m often destmetive to tiie young doots. 
Seeds shoidd be sown in q>ring in a cold itome, and the young 
plants shonld he jmt out into bw when laige enough, and riioxdd 
flower the following May. 

The toUoidng win make a useful sriectfon of sorts >-Auraxa, fionamj. 
^ule qe Xetige, BiflUaut. caimlnatum plennsL Cbailes BalteL dellcatnm. 
Lmlle Lemrin& florAandDm xUenum. Gloire dTtoUe, Hermann Stenaer. 

» cstalCi 1a Hante, Madame BnUaxd, 3finerni, 3re j^us ultra. 
Prince of Walc^ Solfatem, litlens. 

70 The Panwieulus (R. asiafxcus), anafive of the Levant^ is one of Ru 
the older florists* flowex:^ whichhas ported into numberless varieties, col 
but wu formerly held in much greater esteem than it is at the iite- 
sent time. According to the canons of the florists, the flowers, to 
be perfect, should he of the form of two*tiilxds of a hall, the outline 
forming a perfect rixcle, with the centre dose, the petals smooth- 
edg^, the colour dense, and the markfng nxdfoim. 

The lanuncidus requires a strong and moist soi], with a fourth of 
rotten dung. The soil should be from 18 inches to 2 feet deep, and at 
about 5 inch^ below tire surface there shonld be placed a stratum 6 
or 8 inches thick of two-year-old rotten cow dung, mixed with earth, 
the earth above this stratum, where the roots are to be placed, being 
jierfi^fy free from fresh dung, The tubers are planted in rows 5 
or 6inches apart, and 3 or4 inches separate in the rows, the tn^an 
sorts in October, the more choice varieties in February. Th^ 
shonld be so dose tliat the foliage may cover the surface of the bed. 

The autumn-planted roots must he sheltered from fre^ old tan 
or sifted coal ashes. The plants when in flower should he covered 
with an awning; when the leaves wither, the roots are to be taken 
uj^ dried, and stored. ^The ranunctiliis u readily propagated from 
sera obtained from semi-double sorts, which are often of themsrives 
veryheautifnl flowers. It is generally sown in ^xes in autumn or 
spring. The young plants thus raised fiow^ often in tiie second, 
and always in the third year. 

The turban varieties, which are very showy for the borders, are 
of a few mritive colony as scarlet, ydlow, brown, carmine, and 
white. The florists* varieties have h^ bred from the Persian type, 
winch is more delicate. 

The following sorts mar he token as the foundation of a collection ^ 
Apollo, Kite, Maxqnis of Hertford, Helmia, Ihtriestor, Sincerity, CMbaldi, 
Enchanter, Plaxnlnlns, Coronation, Strephon, Mehmbhtboxi. 


7L The2^ftp(Ta]ipaGesneriana) is a native of the East, whence To] 
it was introdnora Into Europe about the middle of the 16th cen- 
to^. About the year 1635 its culture was very engrossing ; and, 
indeed, the rage for possessing rate sorts had become so great in 
Holland as to pre rise to a strange imecies of gambling, known 
to the collectors of literary and scicntinc anecdotes by the name of 
Tiilipo-mania. At present, thoi^ not to be met with in every 
g^en, the finer tulips have yet some ardent cultivators, whOe cer- 
trin varieties, as the early Due Tan Thol and its rilies, and the 
double tulips of the Tonxnesol types ^ mudi used for genoal 
garden decoration, and for forcing. T3ie latter, however, spring 
from other spedes of the genus. 

The Borists* varieties of tolfps^ whxrit hare sprung from Tdipa 
Gesneriana, are ananged in separate dosses named tdxanrei^ 
^blcemfsns, and roses, according to thrir colour and marking. 
Tulips are readily lai^ from sms, and the seedlings when they 
first flower ate of one eolonr,— that is^ they are self-oolonred. Judgira 
by the florists* rules, iher are either good or had in foxm, and xmre 
or stained (white or yellow) at the base ; tiie badly formed and 
stained flowers are thrownaway, whOe thegood and pure are g ro w n 
on, these being known as '^brmer” tul^ The breeder knlbs 
and their oflseto may grow on for years |nrodncing only self-coloured 
flowers, but after a mne, whidr is varied and indefinite, some of 
fte progeny **hreal^** that is, prodnee flowers with the viri^tion 
whldiissomnchinlzed. Tfaefioweristhensaidtohe **zectiled*’; 
it is a Msmrrc when it has a 3 'ellow groimd marked with purple or 
red, a lyhkemen when it has a white ground marked witii violet 
or purple, or a rose when it has a white gronnd marked with rose 
colour. One of themostimr*^*** 


lea of aflne florists* 


tnlipis that the cup should form, when expanded, from half to a 
third of a hollow hall, the divisions of the perianth being six in 
nnniher, broad at the ends, and smooth at ue ed^, so that the 
divisions may scarcely show an indenture. Another is that the 
gronnd colour shonld he dear and distinct, whether white or ydlow. 
^e least stain at the base of the flower, iedinically called the 
** bottom,** would render a fnfip comparatively valueless, what 
are called feathered flowers are those which have an even dose 
feathering, forming an nnbroken edgir^; of colour all round, flamed 
flowers being those whidi have abeam or hold mark down the centra 
not leadiing to the bottom of the cup. Some flowers ate both 


[flowers. 
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feafhoed and flamed, and in all cases the colour must be uniformly 
distributed. i 

Tulips are nsnally grown in beds^ wbidi abonld be made up, to 
the depth of about 2 met^ witha rich compost of about four porta 
loam to one of leaf-mould and one of thorou^y decomposed man- 
ure, whiidi should have been wdl missd some lime before lequiied 
for use. The bottom of the bed must be thmoqghly drained, andao 
anaqgedfhat ^ water biaynot only soak down to the bottmn, but 
find egress there. Ifew soilis not required every year, but it should 
be deeply turned iq> and laid in ridtees, and every third year it abonld 
be renewed to about a foot in depth^ and the new sou well mixed 
with the old. The bed dionld be u an craen but shdtered por- 
tion, and should be got ready in September or early in Octmr, 
the bulbs being plantra in October or early ia. November, 6 indies 
apart, and 8 or i indies deep. The bed dionld be 4 feet wide— 
sufficient to take seven rows of bulbs, a little river sand b^g placed 
about eadi. An awnins should be placed over the bed iraen the 
bo^ show colour, in ordb to lengthen the duration of the flowen, 
and removed when the flowers fade. After the flowers have fallen, 
ge 8eed;ves8el8 are broken offdosebythestem, to prevent the plant 
^nstmg i^f in perfootiim seed, and to direct its eneiuics 
to the faring of the new bulb, andwhen the leavesand stalks turn 
brown the bulbs are taken up and laid out for a few days in a 
owl SOT place, when tl^y should be stored in drawers till dontinc 
tw, being oceogmally examined in cose any of them dewy. 

Tnhpg m waWypwpagatrf by ofisets, which ctc taTreTofrftom 
Hie pare^ bnlb*,^ and nutsed in sepanite beds till they he fidl 
8""^ Wew wiwtioa a» niced fiom seed, and on Ihnn five to 
seven yean dd before tboj flower. 


I Abello. 

Acer-TAfajda, 

Horse-Chestnut 


ffardy Jkddnous Shrubs, 

( ndcsla-^noii drop Tree. 
naiDamells---lVjdi UozcL 
lUbiaeus— Altluea Ihitcx, Ac. 


Aapelwjr — 

AnradalopBlB. 

Arfstolodflo.* 

Berberis— Bcrbeny. 
Btenonla*'— Itmnpet flower. 
Cuoiphaca. 

Gfdrc^thns— Gsrolhia Allndce. 
Gsragaua. 

Gerasos— ffiieny, 
Chinonontbaa. 

Clematis.^ 

Gblutca— madder Senna. 
CDn)ii»--])ogfrDOd. 

Cotoneaster. 

Cratasnu— Ihom. 

rapan Qubice. 


Bratzla. 

Bdwardalo. 

ElKognns. 

^wnij^us— Spindle Tree 
jrorqrthla.* 

Frcmontlo. 

Genista. 


nippopbae— Sea Bnekthom. 
Hn’erlenm^t Johnh Wort 
Jasmlnuis^^-Jasmlne. 
Kcrila. 

Laums— lAurel. 

Julffustniin— Mret. 

LcMccra Hooeysudde 
Jd'ciniii.'* 

5faunoUa. 

Sfenlspcrmnm Mooniced. 
Bcriploco.* 

rhludelphns^-Modc Omnsc. 
Rhus^Wlg Tree, &c. 
ftlbcs— FlowcriuR Cumiit 
Roblnb'— ICoso Acoda, Ac. 
Bosa^UoBe. 

Aubna ^—'Bramble. 
SparClum^Spanbli Broom. 
SplRca. 

Stapbyloea— Bladder-Kut. 
BFinpnorlearpns--Snowben7. 


AWHMnjj— ihmnfisie, 
Alburnum— Gnelders Bose, Ac 
Vltb-Vlno. I 

Welgelo. 




pine, Sd I^bi, Bride of 
lODu ffoore, Termilloii 


Hoidy 


HiielieBM de Buma, KeheiekiVM 

S^ySSJr'SgS 

YdloirlSSiiS^todJii^’ »« Bnteorum: TramSS, 

^ of ae 

fern, which . oaeSSn my bfnalte^’- ““toad 

ticna. The dirnhs ‘^an- ! 

Aoer-S&ide 


Aftobla.* 

Arbutna 

Auenba-Japan laurel. 
Aata. 

Bambnsa— Bambooh 

Betberidor 

Bcibcrf8-<^ 

Buddlela. 

Buidcnmm. 

Boxus— Box: 

COattotlina: 

Comraa-CheRy-lanrel, Ac. 
Cistns— Son-lCoso. 

, Cotoneaster. 

( Cmtasus-Tboni, 

I Baphne, 

BeafOntatnea. 

Brica— Beath. 

BseallonlL 


I fhblana. 
Batsla(Ars»B> 
' Glinka. 

, Griscllnin. 
Hcdern*— Ivy, 


Hardy J^nriprven Shrubs, 

lirypericinn-Sl John's Wort 
llcv— Itopy. 

1 Jaamlnnin *— ^aunlne. 
Kadnixa.* 

'brdialiala.* 
laums'— Siroct Ibiy, 
XJgustrum— Ml ct. 

^nlcen Honc>aicIklc 
Magnolia. 

Osmanthue. 

Bcmetiya. 
llillhica. 
riiotiala. 

Bctlnoitlioni.* 

Kharnnua— Alatemui^ 

Kliodmlcndron^Bose-Bur* 

Row*— Bose. ^ 

Knscua. 

Sklmmlo. 

SmlhuL* 

Stauutonla.* 

^Ulex-l^nc. 

1 Ibunium— laurustlnus. 

I Vinca— l^n inUe. 



Jetnla— BlrChT' 

g{g^-Oh«tn»t 

Oaltto-yetttoJm 


Cercls-^iidas ^ 
Cgineaster. 

™tngiu— Tboim 

^ospyruB. 


raxlnus— A^ 

& 5 JE 3 Sig 5 g& 

AUles-aHrernr. 

^u^-GhniBinei. 

Bepn-BOT. . 
SSWrrOeto. 


fee Tree. 


I Xabnrnnm, 
jXu^^tarcb. 


JJw^Roilr- * 

®EW 5 S!^ 


alagiiolla 

Qoerciio^oij^ 

^us— Snnuudi. 

Smbonu 

tswwi. 

Rhuua— Bla 
, ViigOi^ 

^^authoceraa. 

Trecn T^nts, 

Uboeedms. 

iMagnOUa. 



si^Sa7CySSJ!Srl?!»>» 

^Ufoplil, 

gw^borTlto! 


of “^of the originnh, ore 
eo^on) is often set apart for them f^*® 

' ®ofpfo. Evorcsdannin ilS iv Dancer. 

MaMhall Brooks, SigisnnmdSer Jolin CIntton, j! 

floro-pWo, niay he counted on n. .f^ni*** o”** fustuosuni 

“tisfnetion. Tho TOietiM*!?f”®i ’*'**“** 

«nd Zenobia. ^om, Pcnicttya, Bhodoni, 


"*i« iMw unng orniirlitaon inconi 

ia»d and P»yifc.l it hS 

I Sf^JSiwSS, fiSjTSWui. 
Oorcoeo..fihro«fn.e, -ndd«np 



TZXSTS^i 

dnridiL Ectns rg qni rs a cc sa t a zt a: 
if tids » pT3^ 03 a cio!:Ziii::to a=r; 
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zt a=rT=iI cf izssrrrtg 

zissrras tc rrctect:^^ 



grrrisrj fr-:nr rc»fi» cr.rars c:: cc-ir curs rcctj, s:^- co 
iTir^.tcL os'i clL-r? cz th*»''fcrSir stcoL TL-re is thfs to &• so: I 
CL fiTcrr cf ri?f5r car: reels tLit. i: tte tc^ « kEI-id den by 
secic-r^t cr ct MTir? ir*a:!:er. ii:»» reels rSI ziziHr tLrrr cis 
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ccrdzfoIfB Torxa$;o- 



cai:r..ydrif?!fOy cod others. Fear bc!bs cene icto the soiscier 



Ao cpre: stmt::o.oetsh.ii^i. bctsheltertcfrcn streoc vfods^ ii 
tr^al tSj rc«e rr^fers. 0^:tc^!r zzd ycrenber ore ice b<l^ ctcciL^ 




I<KSL:tf£5. These soLmpieaZ tssy be csed eftberu trasses 

cf cce kr&L cr ic groc^ arrac^ed fir cciitrast, or as tbs centres 

tbsr 


rroT'ri in octeno. ar i’ ctcen ire better lift tiL sTriccT Icstrcr- 
iiezs cn Ibis £^iz: as to tbe sctsoI grenrs c£ rar:*!:*? will be 


A ^ M 

T 


• rlii'-i tc pe^ 


vz r::«r rc-^e caioiigces- 
^ere darzrf bc-l« cf t^es ore required, 
c-rro t- wirbin abcct € Izzzrs frrs tb* pmcribc ^rez;: cce 
sbccis frin tbe rr»:c In dr* tfr:-* u>'t::-or sbrc-t» fcrtah fct 
frrs cearir ererr *j;. sec cf dcTcr? ere socervi wbfl*' 

smog Tcd=;r sb’Vrc* or? tbr:*«n cr Cnz: tb-e c^ccre, tbe f!oct 
b.»£ 2 r CO 2t3c-rn rxi?^ 3-:f:re winter sc» tc tb'* c!d sbccts rbtib 
EoraT tbti* £»rrwr:^i ac*i ecbscst^-i tb**rc5clTes art ect cttot; ac*! 
tbre't cr fior cr rf tb** sincr^st oc*£ fc*!*! rijecf'l Tcccirsb':<*t5 

ere TtsstTr'^l f rr rcctrniCCt'Tz: zh-f f rHi-rccs^sos^c. trbftb seed : hi 



.rbdeafctFt 

nicia esScecs. ifasr pain:®, sene tree fans, and the noble 
blaso-s esrecbllTllnso En^ete, do ialrlj veEinsbelteied stnadoc^ 
Tc* Cinsi.? aSerd cwo; Torietref siz«,*fom, an i co!ccr. The dif- 



plccge*! in sbadr sbcltered f!ores dcrisg scxnner, gi^re o striking 
ir^ptnl effect; as i in worn ritnoticcs sene of tbae rear be ictro- 
dcr^! as r^nsonect r^jcti Of leeser anbjects Ccatacrra nrnsina 

J T» «_• ^ 1 

L sons 
nseinl 

tbesnrface 



grtec. The JLIt^rsonriicns. Acaractbnscs; Ircsices. and Colenses 
fcrsi«b bid: an»l tnms cclcnts; trhSe Pvretbrsa Partbeninra 




list a.! I znnrn tc tb#* gent.ral etTect, 


albtix; Acbrieiios cf T?b::htbe left serts are A. C-mrVIIbe ar 1 

' 3wer?, 




sremen frstriC5dt; 3rTr<ctis^cr Fern't-tse-set, ssiliiias 3f!. 
a!p«!tri«. 5L *11 :n, iL arrrirt. and 3L srirc^tri?: like 

?• sebdatv if s.'tacec, ye!«oci. nirilis ; tbe sicrle- 



2w .. >£.<3 j XUi^r^ xnbU* 

laria. ifa^cart 't Cnj^ flririntb, Cro*:cs, Srilla, and Ga!antb« cr j 
.incTrin?- 



Ancrcit then are the Agerstnns, tbe old tall-grcwinr sort's of 


ritttb bo^ ct*£n snpetsfiitj by dtrarfer varieries, aslrcperta! Dinr 
ind Swonlty Bine ? AI^Knantheras. tie priac^al of vHch are A 
nnrpza, antesna sp««CTciIis^ cigriS*^ jpcrcnrchicidcs mjer acres 
and anabtlss : Mjstzzl niritfntns: tan^rctn ; sone cf tbe cociw 
Tzrieries cf Astfrrbtnsm tn.i|ns. espeeiillr the drorf varieties 
Amndi I^.no: vari^gita; R^nias: Calceolariis; Cbnnas; Cen- 
ntSTKi ngirlni ; CTemtises. cf wbitb tbe hybrids of tbe Jatkinaimt 



tiresgbont tbe rest of the year. 

Th-e following xs & s»deci lL*t of znisccilaneons decciativB riants 
is adfiiticn tc sptchl anbj»icts which will be noticed separate^ : — 

AtcCrn &:&!« dJ Kelra baa rcre wMiedrcoytorteS-alaped Cowers. 

Acacsxs Witt jeflow Cowers. A- 

orsota asd A. Urcnancndi: are Covering tuIies ; A. lo^^astba bas ssple 
tiSsAiks liamai X nfeeana has palt jeZl3ir Cowexs is aseSsspsirff, and i« 
wcl! ffsite*! for traiaic? c? raften cr cCIan. 

A tenasdci tsi^Tass pmnees hEghir tra^rint pish star-sbaped £owess in 
3Taj&cdJc=e. 

Aoapanthns is vezr crcisrental and caaar giuwc r A. csibdIaScs taring a 


inn £<:wers freeijr cn the pcints cf the shoots in 3raj and Jene. 

AraZIas tare larreralnnittf Isabel. , ^ _ 

Axanmria esrelsa Las tenclarbr spreading tnnetes res&sbUzg Ey g a nnr 
cfftrich faLthers. . . « 

EeaeniaA Tte new tnterscs-rocted tjhrids are Ter? aho<T> asd cenanne 
tc Cower all three;* cLe sasmer and actcM. 

l> 7 cn£aa arc a fine greep cf tard-wnsod^d ahn*s, taring ctteCr pi=* 
Ccwca. irUet llcca ptcfsisetr iSrcsi the laatcre wnoo-1; the tat eaanaples ot 

the fizsil ware 2h risnata. jDrcnmiosdiL and lerrataka. 

Cb cKg ge u M are slender-tatited plants, 

red aaiyeCewr pca-staped Cowers, predated In ryeaesj teathe axils of fee 
leoTcs: C. variers, cenutea, an-l apcctafEIe arc aaif 
Onlines arc statebr plants. cf whi* the pniwf?^ w C. fc^riM^w® 
a cotte craws cf ^noocs Zeaves marked by orange ribs, a..a C- acstrali- 
witt earrower leares. . , . , ^ 

<MEac 3 racets^Hns is cue of tte lest labfects for cany 8p^«. b.oc trgn g . o« 
dtsae teiy habit, and bearing yellow Cowees; C. Etereattons has Cowers 
eta deep omnne. -■ 

Eaidme ted^ is vzszrpassed ter its petzseie. 
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mJl, amrt onW Incli of two opart into 

enoosh to banAe JJ*®? ,n ,ty odTonccd they are potted 

- .-A otS-inch wte; wh«aUWe« 0 KOTw 

the light By the 
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IM av****# 

•-- i KW»Tir mnnlied witii WnSm water. In the early rta^ 
T** nUS m^cct to the ottachs ol the green fly. Tor 

of etoiF& the Warned varieties are BOt bow 

wh&h they J^^SailSaMaSoiyflowere. 


lent* 


‘^Th^shrab^ calceolarias used f« Iwidregareree™^.^-^ 

accoMitot i*»B^'**^'?f!SS^^wWch"*' 
ujL&ypWTaga^te^tUnga.^^^ 


fjnmnt, and ffli 


AgST& 


_ CmUuUPp w H*a»aa«o* — — - — 

iSytfcSSSrS 

ISIS&rTWanta should have abondanco of 
water, especially in the growing season, and should be pot^ m 
they complete Uieir growtii and are abort VS 

do not. however, xeiwre repottuig so often as^most plants, firn 
heat need only bomployed when tho nlgect is to obtain flow®*® 
in the and winter months. To pr^wc® 

season it becomes necessaiy to start the ri»nl» 
lesnondingly early. "When orown in cold 
eenerelly Bower until ehont Kbniair or at which ■h>^ 

p^ts cigey a tempoiaturo of 45 or 60 . Bln® **®EPj*^ 

to assist tho opening of the ilowen, it should not much eswea 65 , 
snd whilst the plants am 8ul)!ieeted to this heat the at mos phere 
must on no acconnt bo allowed to hccomo dry, or tho Imds will 
nrohahly drop. ‘When making their growlh tlicy nerf an aln^ant 
sunidy of water at the roots, os well as copious ajramngs tiriro a 
day, but os terminal bads beromo visible they should ho kert dnev, 
tinuid maauro is of great assistance to plants that hove flowered 
Yciy heartly, while they are making their growth, and the addition 
of a little soot imparts a dark-grcca colour to the leaves. If grown 
in en onen-rooihd hdit house, elude will be requited dnnng veiy 
biiidit weather whilst the ymrog shoots are being dc\ doped, Imt if 
erawn Sqb Icon-tolioiue facing tEo BorUi* aliade inif not bo rcquucu. 
It is sonstimes necessaiy to move tlie plants out of the liooso after 
they have set their flowcni to keep them from coining on tM 
zajndly. In this cose they should have placed over them a light 
fitamevork and movable sencBs 

The 6(^0 is tho most tronhlcsomo insect which attacks tho 
e rntfltiiiL. To temove the white ocaloi tho plants shcmld bo washed 
with B spongD and tolntion of soft soap os soon as their mowth is 
completed, and again befon tho buds begin to swelt The brown 
scale maybe got lid cd br repeated washing with one of tho many 
insectiddesi such ns foiriei's^ but it shoiUubo applied at n temperaw 
tore of 90^. See CaM£L1<ia, voL iv. jk 797. 


^!tS5aw; todeedsf vw Vol^ 
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la anllaWe lor a pDlar, and pioaueet 
mw ho meattoaed T. 

XroptfcAnma k« can aadiy pot cfflabers, 

SlSSSSsSifflBrt^"®; 

81. jlsuw.— Bold-hahitea snccalent pluts, some of flw Imgw of 
whieh an well adapted for consemtore decoration and piominert 
ntnstioiu on toiaces, &CL The Americwi Aloj Agsjre TOenro^ 
with its -nrieties variegsta and metoiilda, alVi^ire to rokept 
modemtdy dry and iSeffom ftost during the wieter, and gnro 
wdl in, strong loam, sand, and rotten maunro. Among otuot 

the lamer viSeties on Au potstoriim and ndrodec^ 

smiOier ones. A- fflifera, opploiiata, Vers^M^ 

StiU smeller dense-gmwing sorts am A. Sraordh, liamda, vuto^ 

ItegiiuB^ and Besseretiana. 

82. ^7aa--Siiociflentplanta,extiBmdyromWemchnmteT. Th^ 
thrive best ia a sandy losn^ w^diraedi and not over wstetea. 

The old Partridge-breast Alofl^ A. variegat^ » well ^pted for a 
window ; A. fet^ suprahev^ and ariwiescens axe tall plants ; A. 
sapoDariB,ndtrKfi)imi 8 ,albodncta,attdliiieafBaii 08 niaIler; A.8ena, 
varimta, hnmilia, und semdata are dwaxf. The Ibn Aloe, A. 
pUcsS^ modnees its flowers in winter. A gronp of dwaxf showy* 
flovrond smob, often scawtated under tho name i» Gasteria, flower 
in early aprin^ Tho xaBowing ace of a «|andhalnt of growth^ 

G, B^nlis, oumoai nndata, and carxnata; whiles of those of dis- 
ti<hoiis growth, G, njgcieBns,lingaa, verraeosa, andinteemedia may 
be xeoommend^ Besides these thmo are the Aplexas and the 
Haworthiaa, all formerly known as aloes, which ore very dwarf. 

8 S. dsafeci.--Thebe8nt3Mvarifttiesnowincnlrivationb&vebeeKi 
bred from a fisw orimnals, natives of the hilly regiona of In^ and 
China. TheyaropeihmnneqiiaUedasindoor decorative plants. The 
Chinese spedes, A. vittate, will conunenca to <n^ its blooms in «"•■» ““ wimm.v«w«v. 
fleptember, and other sorts keep npasneoession for sevoml months, 88. Cinemrilocs can ho raised ftedy from seeds, and though tlicro CSner- 
fbr some ^ tho varieties xnsy ho fenced into bloom during (ho ace named varieties in mdstenoc, a good atraiu of seed wm yidd nHa. 
winter, and othen flower tfaxopf^ the spring np to Hay and Jnno. flowers dmostasfincis. T^ymvut bo kept, especialW while youngs 
Th ey are usually incteased by gxafri&g the muf-rinanra shoote on free from aphides^ to whidc they ore more than mdumrily tmljcct. 
the stcouger-grorag k i n ds, uxa sboiAs cd &e stocic and the grafts Por spring floworing the seeds may be sown iu April or Hay In wdl* 
hrinjc in a sxmxlailv halfuiiieaed mndifaim. and Ilka Tiiinte kfiitiiip drained pots or pan ^ , in soil of fiueo patia loam to two naris leaf* 


ILRI lUUUUU f UlWIOVa Jtt VAMWUW, tt gUUU BI.EVU1 Oi BCCU lilTlU yidd uriflu 

flowers dmostas fine. T^y most bo kept, especialW while youngs 
free from auhides^ to whidr they ore more than oidumrily tm^cct. 

Por spring flowering the seeds mi^ be aowm iu April or Hay In wdl* 
drained pots or pons, in soil of three parts loam to two parts ]nif< 
mould, with ODe*i8ucth sand ; cover the seed thinly with fino soil, 
and mess Aesutfaceiinii. TVhen Cio seedilh^ arc large enough to 
handle, pride them out in pons or pots of similar aou, and when 
more advanced pot them azn^y in 4-indi pob^ using soil a trifle 
less sandy. ^ They shoidd bo grown in shiulow frames faring the 
botGl and, if so situated thattiio son shines ui^ the planfamtho 
middle of die day, they must he sl^tly diadca ; mvo penty of nir, 
andneverallowthemtogetd^. well established with roots, 
shift them into B-iadi pots, which should bo Hbetally supplied with 
manors water as tl^ got filled iriUt xnota. In winter they should 
be removed to a pit or hous^ where a Httto heat can bo santdied 
wheneverthere is a ride of their getting ftozen. They should stand 
m a moist bott^ bnt mnat not be subjected to cold dmn^ts. 
when ihe flowering stems appear, give mannro water at ovety oi^ 
nate watering. Seeds sown in kUrch, and grown on in this way. 


meanpiiger-gnnnng onaa, tne snoots in me stock and toe gnixts 

S in a axmflai^ half-ripened oonditum, and the plants being 

in a m^ heat of 65*. large planta of infenor Idnda^ if mould, with 0 De*< 8 ucth sand ; cover the seed thinly witli fino soil, 
y, m^ he nafted ril over irifh the ehricer sort^ so as to and muss the surface Ann. TVhen Ae seedllii0 aro large enough to 
A lam ape^en in a riiort time. Thqr roe otre a rich and han&, priric them out in pons or pots of similar sem, and when 
nbrou pestsou, with a mixture of to prevent ft gstlingwscter- Tiinni fiavAnnud Yint tiiMm MnAttor «« daII m ^wSAa 

1%^^ ^a^b^ time to pot azrieu is toree or four wem after 
me moouiingis over. The soil should be made qrita solid toprevent 
ris retai^g too mnrii water. To prodnee hauditome plantfl^ ftey 
must while yoni^ be stopped as required, foerimens tha t have 
be cut back just bribn growiS eommeneea. T^ 
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OnCEXIIOUSE PLANTS.] HOBTIOtJLTtrRE 



will be in bloom hy Christmas if kept ina tmmr&tUTe of from 40* 
to 45* at nighty with a littlo more warmth in the day; and fliose 
somi in Apm and May will succeed them during the early luring 
inonthsi the latter set of plants being subjected to a tempoiaturo 
of 38* or 40” during the n^ht 

87. Coma . — This genus of Australian plants is extremely useful 
for winter flowering. The best of them is C. cordinalis, which 
nlTords a succession of tube-shaped crimson flowers during the 
whole of ilic winter. They are increased by cuttings, and grown in 
rough peaty soil, irith a slight addition of loam and sand. After 
the plants have done flowering, tlicy sliould all get a little artifidol 
nurmth, plenty of moisturci and a slight shade, while they ore 
making their growth, during which penod the tips of the young 
shoots should be nipped out when 6 or 8 inches long. 'When the 
growth is complete, a half-shady place outdoors during August and 
September will Ito snitable, with protection from parching winds 
and hot sunshine. . 

S8. Cyelamau—^Ot late years this flower has been so much im- 
proTcd that no plant of moderate size ^n be made to contribute 
more floral display in winter. It is raised from seeds in various 
shades of colour, from tho purest whito to n deep puqilc. The 
«ceds should lie sown in October or November, in well-drained seed- 
pans, in an equal mixture of fine loam and leaf-mould with an addi- 
tion of sand, the seeds slightly covered, and tho pans placed near 
the light in a tempemture of SO'’. 'Wlien the seedlings appear, 
they must be pricked out into 5-inch pots, six or eight in each, and 
wintered in a similar tom])emture and situation. In spring they 
must be potted singly in 3-inch pots^ and thinly shaded during 
bright weather. 'When tlioy have filled their pots with mots they 
should be rootled, u^ing similar soil, into 4-inch pots, in which 
they are to ifower. In potting, tho corms or tnberons roots should 
not be more than half covered trith the soil. A low house or pit is 
the best place in which to ^w them, shading them if requisite, 
giving plenty of air, watering regularly, and s}Tiiigiiig o\''orhcad 
in the afternoon to keep down thrips and red si>idcr. The tem- 
|ieratnre should range from 45* to 50% with plenty of nir. T]i6y 
.«>hould flower in February and Marclu After blooming thm* should 
lie placed in a pit where tiiey can be shaded as rcquirca, and as 
they show signs of going to rest th^* should receive less water, but 
hhonid hot be allowed to get quite diy. ^ In autumn they may be 
shifted into pots a size larger, and they will ooino into flower earlier 
than in tho first year. It is not advisable to keep them after tho 
third season. Some growers recommend after flowering to turn the 

f ilants out of their pots into a bed of prepared peat or leaf-soil in some 
lalf-slindy spot, wiiero they can lie spnnklca overliead every after- 
noon during lir^* sunny weather, so ns to encourage plenty of licnltliy 
foliage. In this cose they should bo lifted early in tho autumn. 

89. Brlea. — ^Tlio species of heaths cultivated in English green- 
houses arc mostly .South African, or have sprung from South jurican 
originals. They are of dense tiriggy mowth, with necdle-shaiKsl 
leaves, and beautiful wnx-Iike flowers, sriiicli in some or other of tho 
hinds are produced almost throughout tlic year. During the winter 
and early months E. cafTra, grBcilis, vcmaiis, hiomolis, mclanthera, 

E ersoluta, mbens, 'NVillmorei, Sindrynna, and others produce their 
lossoms; later on bloom EL florida, nflinis, Cnvcndishiana, oxquisita, 
vcntricosa and its many varieties, and the diarming aridata; next 
come E, Savileana, Irbyana, Austiniana, Jackson!, retortn nuyor, 
nnd othens, wliicii last on till September, a few continuing till the end 
of the year. Heaths are propagated under licll-ginsscs cutting 
which should bo taken os soon in tlio spring ns tho wood is snm- 
ciently Arm, and planted in silrofsnnd, the lower leaves lm\*ingbccn 
removed ; they should bo kept in a fomperaturo of 00% and tho 
glasses must be wiped occasionally to prevent the plants mm damp- 
ing off. 'Wlicn rooted they should bo gradually inured to the air by 
the occasional removal of the glasses. In tho spring following they 
sliould bo potted singly into tiinmb pots, and kept close and moist 
nntil they take to tho new soil. Heaths rcqniro pat soil, wliicit for 
lianl-woodcd slow-growing kinds should be of a close lianl texture, 
while for soft-wooacd slow-growing sorts a mixture of two-tliirds of 
linrrl jpcai trith one of a softer nature, nnd for the soft-wooded quick- 
growing varieties equal quantities of hard and soft peat sliould be 
nsed, with silver sand according to tho composition of tho peat The 
pots must always ho well dnuned, and tiie plants must never bo 
allowed to become pot-hound. Tlio heat season for potting is in 
Harch and April, or in Septemhor when the snmmcr lioats are over. 
The new soil must bo made asfirm as tho old ball, so os to retain the 
water. 'A low span-roofed house, admitting abundance of lights is 
most suitable for those plants : and they require air in abuiidanco, 
especially during the season of active growth. Tliey have so great 
a dislike to Are heat that any degree m cold short of actual frost is 
prefetablo to it. Wlicn they have grown into specimen plants tliey 
should be set out of doors, from the latter part of July till the 
ginning of September, in order to enable them to resist the attacks 
of mildew, water nionld never be given before tlio soil has got 
sufliciontly diy to need it, nor shonld tho plants be syringed over- 
head summer or winter. Especially is this the case with the hard- 
wooded kinds. Sec Heath, vol. xi. p. 589. 


Somcofl 

idana, Guidolleana, CaTendUhlana, Devmil^ florida. hiemairs, lindlcffana. 
3IiiS8onl major, mutabni^ propenden^ Slnmyana,. torUUflom, ventSem 
and Its varieties, Victoria, and 'Willinorei. The later ones ate well tepte- 
Bcnted hy J5. Austiniana, ampiillacca and its ^nrietles, Altonlana Totn- 
hulllf, fenucinea superba, gcmmlfcxa clegans, Hartnelli, Irbyana, iasmiiii- 
flora alba, Aramocklana, obbnta, Fsnnentfcriana rosea. Foxtoni. Sarileaiia 
major, Spcnceriana, SliannonI, tricolor and its varieties, and vcstlta and its 
vanetlcs. 


90. Fuchsia , — This well-known decorative soft-wooded plant Fad 
comes from tho tomprato parts of South America, but has oeen 
improved by selection and liybridSzation. Fuchsias strike readily 
from cuttings, the most usual method being to jilace old plants in 
warmth a^nt Fohruayy, and as soon as they have pushed shoots a 
couple of inches or so in length, to take them off and put them in 
small pis, in a temprature of 60* ; they will root in two or three 
weeks, when they should ho moved singly into 8-incli pts ; and they 
must be again shifted into 8-inch or 9-mch pts as soon as those 
tliey already occupy ore moderately filled witu roots. Ilie leading 
shoot, os well os tlio side hranchca, diould be topped two or three 
times during the spring, and a single stick jilaoed to the main stem 

so 08 to keep it upright. They shonld bo syringed in the idter- 
uoons, to promote growth and to keep down aphides and red ^der. 

B}' the end of June or July suck plants will he dispsed to non'er. 

A good com j)ost for fnclisias oonmsfs of four prts good fibrous loam to 
two prts well-rotted manure and leaf-mould, with a fair rankling 
of sand. Wlicn Inigcr plants are required rite cuttings shotdd he 
struck about tho cud of July or beginning of August, and kept 
gently growing through the autumn and winter in 6-inch pots on a 
«ic1f near the gloss, with a nidit temperatore of 50*. At the end 
ofFobruan* they shonld be shitted into 10-inch or 12-inch pts, and 
b}* the end of April they will be in a condition to move to 16-inch 
or 18-inch pts, and the temperature shonld bo raised to 55*. The 
shop of the plants should be regulated by timely pinckiog of the 
shoots, tho pyramidal and standard fonns being the most elegant 
The old plants may be kept during winter in any diyish place 
free from frost ; prune them liack m and repot in fresh 

soil. The varicltes are constantly clian^ng Ihroagh tiie introdno- 
tioii of novelties. See Fuchsia, ^-ol. ix. p. 806. 

91. nisliotropinm, — ^The PcruWau Heliotrope, Holiotropinm pern- Hell 
viamim, is a great fa\’ourite with cultivators, on account of the ttop 
delicious fragunco of its blossoms, which has obtained for it the 
popular name of ''diGtiT pie.” The plants are easily increased by 
cuttings, which arc struck in July and August, or from young shoots 
obtained in heat in early sjinngs when rooted they should be 
ptted singly into small pts, using os a compost fibiv loam, sandy 
peat, and wcU-decomps^staiilc manure ftomanold notbed. The 
plants soon require to be siiifted into a pt a size laigcr. To secure 
early-flowering plants, cuttings sliould he struck in August, ptted 

off before winter sets in, and kept in a warm greenhouse. In the 
spring Inigcr pots should be given, and the plants shortened hack 
to m^ethem bush}*. Tliey require frequent shiftings during the 
summer, to induce them to bloom freely. There me many varieties^ 
differing in habit and in tlie colour of their flowers. 

The holiotrop makes an elegant standard. The plants most in 
this COSO be allowed to send uji a central shoot, and all the side 
growths must ho pinched off until the nccessaiy height is reached, 
when the shoot must be stoppd and lateral growiks will ho pro- 
duced to form tho bend. Dunng winter they should bo kept some- 
what diy, and in spring tho ball should bo reduced nnd tho plants 
repottcfl, tho shoots ming slightly pruned, so as to maintain a 
symmetrical licad. When they are panted out against the walls 
and pillars of tlio greenhouse or conscrvntoiy an abundance of liighly- 
ptfumed blossoms will be supjilicd all tlio year round. SeeHnuo- 
THOFC, vol. xi. p. 638. 

92. Mesemlryanthcmum, — ^Tbeso are interesting Cope plants, some Mesi 
of them of a veiy showy character, and others remarkable os curiosi- biyi 
tics. They belong to the doss of succulents, and with the exertion theo 
of the curious sorte, oil grow and strike freely in a mixture ofioam 
and leaf-mould wiui a dash of sand. flowering kinds shonld 

bo kept only two or three years. Cuttings should be put in about 
May, and well expsed. ^Aioy will stand n few degrees of frost, but 
should bo kept ftom growing in winter. 


Tlio best floverinc sorts, most ot which are adapted for window-hoxes, 
are— H, barbntiim, blandum. candens, conipicuiun, curvifloinin, fnlcatum, 
formosum, glnucnm, pobwntiium, refloxum, nbroflezum, rosoum, and 
bHo. Tlieso can bo used for sunny summer beds very well, as those timt 
require It can be pegged down. Of tho curious varieties, somo^ the 
choicest are M. aminum, albinnm, cnnlnum, felinnm, murinnm, tlmnnin, 
vnipinum, dolahrlforme. donsum, flssum, llnguRformo, minimum, obconci- 
Inm, nnd oetqnliyllum. Tlieso are all dwarf growers, and require more sanu 
and some brick rnbblsli In tho soil ; they sliould also nave less water. 

93. Pelargonium , — ^Tho various races of plaigoniums have s^ng gos 
from tho intermixture of some of the species obtained from the Cap& 

Tho older sliow-flowerod varieties have been igaduolly acqnirra 
through a long series of years. Tlio fancy variotioi^ os well os iko 
French spotted varieties and the market tyiie, have hcon calved 
from them. Tho zonal race, on the other hand, has been prfect^ 
within tho last quarter of a century. In ml tho sections tiio 
varieties are of a highly ornamental character, hut for general culti- 
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TBrtloBi t 3 te market type is pnilstable for indoor pmpoae^ white tke 
an effoctiTO cdfher te iho Breenboiue or flower gaxdem 
Some the Cepe epecies am attU In mdtiration,-^:he leaves of 
many of them beiii^ heantifiilfy EnshdiTidedt^ almost fem-like in 
oharacsterj and some of them deUoiondy scented. A few of these 
an wdl adapted fsr Mdiag oat 

Some of flie most sfafldittf of this set are— P* J^adfortoni^ eObliia* 
turn, flxareolens. malanaiiUrasiii end Sohottil ; while the followus have 
aiieI&4MDtedteaTee>-P, cajAatim dtriodwjm, 
t h ffi m wft . to these maybe added, from amoqgst the earliv hyonaB^M 
pamiid l^^ ^^Hymouth, f l^^l Mei^ ^nwcwiSi^ Moore s_ y iwwyi rrst! 

The best soil forpelax^huns isamellow flbrons loam with good 
stable mannie in ahont %e proportion of one-fifth ; when nsw it 
dionld not he sifted^ hat pulled to pieces by the hand* andasmucii 
sand should he addM as allow the water to pass &s^ throp^ 
it Ihe laige-flowered and fancy lands cannot hear so much water 
as most Bofbwooded pteiita» and the latter shonld have a rather 
lighter soiL 

All the peteigoniiiinB axe leadify incteased hy cnttings made from 
the shoots when the plants axe headed down after flowerings or in 
the spring, when th^ will root freely in a temperatnre of W, Thuy 
mnst not be kept too dosoi and must he veiy moderately watend. 
When rooted th^n^ he moved intowc^-drained 8 -inch pote, and 
should have the pointa pinched out in otto to induce them to 
path out several siiooto neari^ base. These dioots an, whcnloi^ 
enough to he trainedin a horizontal diieerion; and when they have 
made tiiree joints tiiey should have the points sgnin mnclied out. 
These earte-stradcplantB will be modyfor shifting into 6 -incli pots 
by aucumm ana riioiild still he tcained outwards, Tho snow 
vottetiea aftn flowering should he set out of doors in a suniyr spot 
to Tipw thprwood, and ahoold only get water enoimh to keni them 
from flaggiD& In the coutse of two or three wem riiey will bo 
indy to out baric within two jrints of when then wen last stopped, 
when Aonld be placed in a frame or pi^ and close and 
ary TOtil mey hate broken. When th 0 y hate pushea an inrii or 
^ * 03 ? *kom out of their pots, riiake off the old aril, trim tho 
Btiag^ioots, ^ nto them firmly in smoUor pots ifpkctieahlQ ; 

taemnear th^i^t, and as the shoots grow contmue to train 
^ out^y. nqr nquire to he k^ in a Jig^it honse, and to 


flOBTIOTTLTURB 


[flowers. 


to th. glass ; tim tomperatare shoiUklrBiiM 
I’l *j •Imh^ to givm on on mQd dm, tat no cold 
emnntanUowed, M mm watw than ia neeeasarr to taep tiie soil 

•hoots shonld ta toppod aliout 
“1? fl»V have mm on inch ot tiro bo- 

vanatM, wUta an almost continnoiu hloomen. an 

j'rator. 

Bi*e adS;i» the doable forma. 

Mned variatta anS^M ^ho othw 

S3r.5PJ«-® 

ate tllBli TWlt+A^ . a * 


pota andirhenonw^Mi^^g ^'^g ^wn^y into ttambi 
npotted as “nd after- 

pfimta, and ^ ioppe^ to mabe 

singde vonetieB oxe nosed frvm - tttil ned as cnttingsL ISie 
hea^ in the early spring and ^ sandy aril in 

»®»dtol)eprid*S5?|;®rtt^ Theptente 

handle. ,<h»d strains of to 

f® flo not reptodnce bcdSLg; 

** ~»!SS?.g5^ a» i 



not germinate freely if the soil contains stagnant moisture. Tlio 
snxfacQ should be piesaed smooth and gently watered hoforo sowing. 


^ __jugn lu iiMiuiv, pnviR. vuvui wub a,ii |k»ib or 

riuulow bffiiros, an^ os soon os they have mode leaves on inch long, 
them singly in 8 *inch pots, nsine in tho soil a Httlo rotten dung, 
riiould %enbo placed in a light frame near tho glass in an open 
aitaation, facing the north. }V]icn tlicir note an filled with roots 
iliey should bo moved into 6 -inch or 7«incti pots. Tlie soil should 
now oonust of three parts good loam broken with tho hand, one 
port rotten dung and leaf-mould, and os much sand as wUl keep 
tho whole open, ^oy shonld bo potted firmly, and kept in frames 
dose up to the glass tul September, excess in watering being caro- 
fidly avoided. In the autumn they should be transferred to o light 
houso and placed near tho gloss, the otmosjthcro being kept dry 
by tho occanonal nso of fire heat. Tlic night tempemture should M 
kept about 46\ Wlicn tho flowering stems ore growing up, manttre 
water onco or twice n week will bo bcncriciaiT Tlio Fomi*donble 
varieties on increased from seeds, but tho fully double ones and any 
particular sort can only bo inercued by cuttmgs innclo by dividing 
tho crowns with a portion of stem attached, tho jilants twiiig finS 
wdl dried, almost to shrivelling ; the cuttings should ho plno^ 
in small pots in sandy soil, put in a moderate d^irii licot, and 
onte just watered enough to prevent flagging, when they are 
wou rooted, they may bo potted liko the otlieia. In winter they 
laguirc an intermediate tcmpciatnroof 45* or 50* at night, and n 
littte higher in the day, with air when the weather is snitahlc. 

06. ifirilnrefiir.— Thu plant, K. icthiqiica, called also Galla octliio- Rich- 

S un and tho Kilo Lily, is a fine subject for greenhouse decoration unite 
nnxjg the spnngmontiis, It is a stately* f ubcrotu-rootocl iicrcniiial, 
wift broad orrow-slmpcd leaves^ and laisc white flow er-spathes, that 
long in bcan^*. The plants sltoum bo carefully divided about 
hlorrii, and planted ont dnring May in well-enriched shallow 
^cli^ Being 8 cmi-nquatic 8 ^ Quy ennnoi bo kqil too moist all 
thrm^h the summer monfliB. Plante kept in pots an gencmlly 
negle^ in this way, and henra are rarely seen in really firof-cln^ 
eowaon. Tho nitoruias are hardy if their crowns are kepi under 
1 1 J frost tlisflguies the foliage, and iWforo 

^ inthc irtls or thogreenhonse towaidsthe end 

of 35icy may be Imd in floivor during the srintcp, but in 

the Salvwa or Sages ore omong tlic tast and Silvia. 

c mostnreful species are 

lint commencing to 
Christmas, while the otiicw 

i^®dintiay in raci^ion, and continue in full bcantv till 
plants rtonlcl bo propagated annually ataut Fcbrn- 
SS tJ®"P""g •Itonldtamwn outdoon 

m a fuuy (mmsed sitnation, whero they can lx* pluuced in samn 
such as half-decomposed i^cs. Tho 
sorag shoote should bo stopped to secure busliv nlanis Imt «««■ 

W than the middle of Au^. Ttailt 

duces Bcorlrt Bmera in ?*«• 

red fioirore during tho aedS ’ a fine 
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Aclii- 

menes. 


help very much toinirdfi a anccessfal blooming. In ventilating, cold 
dnmglite must bo avoided. 

The follovring aro select miscellaneous stovo plants ; — 


Acalypha tricolor (Wilkeslana). 

jEschynantlms Hosclilamu, Xobbi- 
onus, andsplendens. 

Allamanda Chelsonl. Schottil, ftran- 
diflora, ncndcrBoni, and noblli^ 

Alocasia Jennlngsll, Xowli, Vcltchii,' 
macrorrhlm varicgata, and mctal- 
llca. 

Anthnriam co'stAUinum, resale, War- 

' ocancanum, Veitchfi, mamifleum, 
Scncrzcrianitm, and Andrcatium. 

Aphelandra nltcns’nnd Jtoezlil. 

Aralla cicgnntissima, fllicifolin, and 
YcltchlL 

Ardbia crennlnta and Oliver!. 

Arbtolocbia Ouchartrcl and flori- 
bunda. 

Hertolonfa superblsslnm and Von 
HouttcL 

BIgnonlaChamberlaynli and venusta. 

Bongalnvlllea glabra andspectabUls. 

Centropogon Lncyanns. 

Clssns discolor. 

Clcrodcndrum fallax, Balfourlannmi 
and splendens. 

Combretnm purpurcum. 

Croton anffustifollus, trilobus Db- 
xaell, Andrtfanns. glorlosns, mnjesti- 
cus, nndnlatus, Wclsmanni.splralb, 
and WilUnmtii. 

Cyanopbyllum magniflenm. 

Dieflenbaebia • Hansel, leopoldli, 
Catderl. and splendens. 

Oipladonia Brearleyana, rc£^na, and 
amabllis. 

Tlcns elastlca (Indla*mbber Plant). 

Pranebeca c»mb. calycina, mag- 
nifica. and confertiflora. 

Gardenia Stanleyana, cltrlodoia, and 
florida. 

Gesnera Cooperil, Donckelnari, and 
snperba. 


nilibcns rosa sinonsb mlnfatiis semi- 
pleniiSp and Its varlctlcs^rofulgens, 
robrinus. punlceus, Collerll, lulj^- 
dus, sobfzopctalus, and Cooperil. 

Hoya Imperlalb, camosa, campanu- 
lata, and bella. 

Ipomoia llorsralllie and LoariL 

Ixoracocclnnoa, CdloLiavaiilca, splcn- 
dens, rcglna, and wllIiamsIL 

huculla gratbsimo. 

Maninta fosciata, albo-lincata, rosco- 
llneata. Slakoyana, regalls, rosco*, 
picta.VcItchli, zebnna, andMossan- 
geaua.' 

3Icdlnilla mognlflca and amabllb. 

Kclumblnm speclosum. 

Kepentbes (Pitclier-FIant) YcKclill, 
sanguinca, Insvb, Stewartii, Wll* 
llamsli, Uookerif and Rafllcsinna. 

Nympliflcn Bevoniana, dentata, and 
ccsrulea. 

Pandanns gnunlnifollns, elegan* 
tlsslmus, Vandermecrscbl!, and 
YcitcliiL 

Possiflora Itaddiana neermesina), 
Bccalsncana, Bitoimpaitca. Ilabnii, : 
cdulta. and princeps racemosa. 

Pavetta borbonica. 

Pentas camca rosea. 

Plnmbago rosea. 

Boglcra cordata and gratlsslma. 

Itondeletia spcciosa major. 

SCepbanotb floribnnda. 

^hnrogyno latlfolia. 

Tnyrsacanthus nitllans. 

THiandsla musnlca, tcssellata, Un- 
dcnlana, and Zalinll. 

Tomolla fragrans Olonstcra dcUci- 
osa). 

Victoria regia. 

vnnea rosea, rosea oculata, and 
rosea alba. 


09. Ac/ifmeneslmve scaly tubers, which are kept diy and in astato 
of zest in a temnoratureoroS* during the winter months, and started 
into growth about I^farcli, a second batch being started in April. 
They shonld bo placed G inches asunder in pans filled to %rithiii 1^ 
inclies of tho rim with leaf-mould or cocon-rcfusc, made rather sandy, 
and slightly covered with tho soil. Tlio pans should be set in a 
mrm pit or frame, and the soil kept slightly moistened, and when 
the young shoots are a couple of inches long they mu* bo placed 
six or ci^t in n C-inch po^ in n soil of three parts fuiFOUs loam 
and two parts leaf-mould, mixed with a little sand. The temjMimtnro 
fchoidd bo from 65^ to 70*. and they should be well exposed to light. 
‘When 6 inches long, pinch out tho points to induce them to branch, 
and give more water, flinging ovcriicad to keen rod sjuder in 
check. As soon ns tlio llowcr buds appear, mvou'caK manure iratcr 
two or three times a week. They should all through their growth 
liavo sufficient air to keep tiiom from getting draini, and when tho 
ilowers begin to open should bo gradually' inured to boar tbo tein- 
Xmratiiro of tho conservatory. .When they show signs of fming to 
rest, less water may bo given ; and after tho tops ]m\’o died down, 
tho tubers may be stored in sand in a tompomtnro of about 05*. 
Achimencs havo also a fine cflect grown in \nro baskets from tbo 
roof of the plant house. 


The followlDg aro good 'kinds:— Ambrolso Ycndinflolt, bcimontcnsla, 
Plrefly, longiflora alba, longMora major, Mniiro Queen, Parsousll, Koso 
Queen, Stella, and Wllliamsll. 


Amaryl- 100. Amaryllis. Tliis genus, also called Hippeastrum, consists 
Us. of splendid bulbous plont^ of easy culture and frco-blooming habit 
Like other bulbs they are increased by offsets, which should bo care- 
fully removed when the plants are at rest, and should bo al1ou*ed to 
attain a fair size before retnoral. These young bulbs should bo potted 
singly in Fobmaty or Marcli, in mellow loamy soil with a modorato 
miantity of sand, about iwo-tliirds of tho bulb being kept above 
the level of tite soil, which should bo mado onito solid. They should 
be removed to a temperature of 60* by night and 70* by day, voiy 
carefully watered until tlio roots have begun to grow moly, after 
which tno soil should bo kept moderately moist As ihay advance 
the temperature should bo raised to 70* at night, and to SO^or liighor 
with sun heat by day. They do not need shading, but should 
have plcn^ of air, and bo synnged daily in tho afternoon. ‘When 
mu*ing they require a supply of mtor. After tho decay of 
tite ilowers they should bo returned to a brisk moist tomporatnro of 
from 70* to 80* by day during summer to perfect their leaves, and 
then bo ripened off in autumn. Through tiio winter they should 
, havo less water, but must not ho kept entirely dry. Tlio minimum 
temperature should now bo about 55*, to bo increased 10* or 15* in 
spring. As tlio bulbs get laigo tlioy will occasionally need shifting 
into larger pots. 

A few of the best sorts are— Ackormann! nulchorrima, aulica, conspicua, 
Budtess of Connaught, llcrculos, Xioopolull, Meteor, Mrs Baker, Mrs 
Moraan, Orlflamm& paralna, pyrroehroa. Queen Ylctoila, striata snperba, 
Tiialfa, Unique, Mrmb and vlttato. l«ow varieties ore being eoiistanUy 
raised. 


101. Begonias are represontod by numerous species, herbaceous Begoni 
and subshrubby. There are sevoitu freo-Jlowering hybrids, sudi as 

B. woltoniensis, Saundersii, fuclisioidos, prestonmnsis, ascotiensis, 
kc . ; there is tho f^up of omamental-loaved kinds represented by B. 

Rex : and there is tlio tuberous-rooted free-blooming^brilliant race, 
developed recently, mainly from B. bolivionsis andB. VeitchiL 

Cuttings from llowcring begonias root freely in sandy soO, placed 
in heat at any season when moderately firm, and as soon os looted 
should bo potted singly into 3-incli imts, in sandy loam mixed witii 
Icaf-mouldi and sand. They shonld bo stopped to keep them busby, 
placed in a light situation, and thinly shaded in the middle of very 
bright days. In a few weeks they Bill require another shift. 

TJioy should not ho overpotted, but instead assisted by manure water. 

Tho pots sliould bo placra in a light pit near tlie roof glass. The snm- 
mor-ilowcring kinds will soon commence blooming, Imt the autumn 
and winter-flowering sorts should bo kept growing on in a tempera- 
ture of from 55* to 60* by night, with a few degrees more in the day. 

Tho tuberous-rooted sorts require to bo kept at rest in winter, ui 
a medium temperature, almost but not quite dzy. In.Fobruan' 
they should bo potted in a compost of sandy loam and l&f-monld, 
and pbeed in a temperate pit until hlay or Juno, B’hon the}* may 
bo moved to tho groonhouso for flowering. If they aftor>vaTds got at 
all pot-bound, weak manure should ho applied. Alter blooming the 
supply of water must bo again slackoneu, and in winter the plants 
should he stored in a dr}' place, secure from frost ; they are increased 
by late summer and autumn cuttings^ after being partially cut do^vn. 

102. Bottvardiet . — ^Tlicso plants are best increased by cuttings Bou- 
teken offin April, and placed in a brisk heat in a propagating frame vardio. 
with a close atmosphere. Wlicn rooted they should bo pottea^singly 

into 3-inch pots in fibrous prat and loam, mixed with ono-fourth 
leaf-mould, and a good sprinklinjg of sand, and kejit in a tempera- 
ture of 70* by night and 80* during the day; shade when requvred; 
syringe overheoa in tho afternoon, and dose the house with sun- 
heat. Tlio plants should bo topped to onsnro a busliy liabit, and 
os they grow must bo shifted into 6-incli or 7-iiidi pots. After 
midsummer they should bo moved to a cool pit, whore tliey may re- 
main till the middle of September, receiving plenty of air and space. 

They sliould then bo removed to a house, aiid^a portion of tiie plants 
should bo put at once in a temporataro of about 70* at night, with a 
few* degrees liighor in tho day time, to bring tliem into flower. Others 
must he moved into heat to supply flowers in succession through tlie 
winter and spring. Some of tiic best kinds are B. ologans, Hogarth, 
jasminiflora, Haiuon's Blush, and ‘Frcolandii. 

103. Caeiiis . — ^Tliis old-fashioned name indudes many modem Cactus, 
genera of Imndsomc or interesting succulents, the prindpal of which 

are briefly mentioned below. Ccreus is well represented by C. 
spcciosissimus, aquadrangulaivstcmmcdspinyplan^ requiring stove 
heat, and a loamy soil freely mixed with hard drainoge material ; 

It must not be overpotted. Eclitnoeaeftfs is a genus of dwarf fleshy 
spiny ^limits, whidi arc slow grow*^ and must havo plenty of sun 
^ lieat ; they require sandy loam, with a mixture of sand and bricks 
finely broken, and must bo potted firmly, and kept diy in winter. 
Behinopsis is a group of dwarfish plants resembling the Edunocacti, 
whidi bear ilowcra about a foot long, varying from white to deep rose. 
Bpijihyllttm is a group of bniidsome plants easily increased from 
cuttings, but from their drooping habit they are better adimtcd for 
grafting on tlio/VrezluVr, so as to form small stondards. The Poroskia 
stocks arc struck during tho winter or spring from cuttings placed 
in heat, and sliould bo grown in sandy loam, the pots being wdl 
drained ; these must be kept to a sin^e stem, ana when a foot or 
18 indies high, and of a firm woody texture, should be grafted 
with small pieces of tho Epipliyllum. They may ho grown for a con- 
siderable time ill 6-iiidi or 7-indi pots, but must have free drainage. 

After grafting they sliould ho grown on in heat and in plenty of 
light through the summer, but by tlio autumn should have less 
^varmth and moisture. A winter temperature of 50* will be suffi- 
cient, but in January a portion may bo started in a temperature 
of 00*1 in wiiicli they will soon show* flomr. This treatmout being 
continued they will last far many years, and go on increasing in size. 

There are a number of varieties of £.^truncatnm, differing diiofly in 
the amount and shade of rose colour or crimson in the flowers. 
Afammillaria consists of vezy interesting dwarf globular or cylin- 
drical plants, remarkable for the beautiful colour of tlioir numerous 
spines, and tho inrogular arrangement of tlio mammillie into which 
tiicir surface is brolmn up. They grow freely in a cool greenhouse, 
and require moderate w*atering in stimnior, with occasional syrinmng 
ovorhe^. Tlio spines are in some species w*]iite, in others yellow, 
or ted, or brown, or almost black. Opnntia is the prickly near of 
southern Europe, or Indian fig of Soutli America ; tho spedcs are 
scarcely ornamontal plants, but are interesting on account of their 
variable development. The cochineal insect is roar^ on some of 
tlio larger-growing sorts. 0. vulgaris and Raflncsquiaiia are hardy 
iu tho soutli of England. Phylloeactus is one of the most ornamontal 

g mora of cacti, and is of easy culture, requiring diy stovo treatment 
uttings strike readily in spring before growth has commenced ; 
they should bo potted in 8-incb or 4-inc1i pot^ irell-drained, in loamy 
soil made vezy porous by tho admixture of finely-broken crocks and 
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104. 


China; 


These beaatiftil awda wo i 

ofOSHwai^fc; oftewerfi^f ifliauldbeciheiifi&intol^^ 
wdfnrf lim^niL Tio Bnmmw tempemtuw may wpgo fthout 8^^ 

tvith ea incs^of 

^ Mdl HUT be lOlowed to bocome aeerlv dx7» end the pots may be 
aetoftsdi® VaotmiiqpeisitiaeidabwaW^^ 

105. crofoitt,--Thcae«*oTOy«rtwsBflatRlpto 
loaTe 8 b«nttWcecdiagtyww 3 ,aiidoftflttVcty ThoyMooi 

thecasiestSiItttre. afecattingBOfyoangsliootB^otUdbe 
every yew, ebcmt Mwcb, b&g 

loMft.atta disced ta a dose tempomtiae^ After towhgroot 

tto ehottldbodiifted into O^ncb pots, using o^S|y liw loamy 
compost^ ccoitsiniitt abomlanice oi asf-iDOiud end sandp and Kcemng 
themneaTthelij^t Tb^mylapessedonintokigerpotsssoften 
osteqnir^ Imtl-indipotsTriUbDlBiEewosghforgweratjmKpa^ 
asthereanbefededthli^iiidmainire, Th6yimngifpnx]g-*StTnckm^ 
Iftce ntnum showing eti& 08 filaire»l»^ th^ndu new 

more sv end stond in a greenhonso or oonservatoty* They imoiud 
be erintered in a temperature of 00* to 65*. Tho aiU^ngw m 
yonmg shoots must Iwrwidstedby theoensidecet^ 
w pyismidsl j^ts ere mired. 

Dmeans. 106L -These ere cactremdy nsefbl as decorative siovo 

plsa^ end ste eoi^ to grow. Tb^ nuyr be increased by cuttings 
plantiA in sandy s^ in a tomperatnro of ftma 05* to TO* ey nidify 
the ^rhig being the best time Tor pro|ii^tion. Tho old stems laid 
dat m a propagating frame vdU push young eboots, vrlndi may bo 
talEon off witna heel when S or 3 mebes long^ and ]danted in soody 
peatinS-ineh pots; tlw tops can aUo be taken edf and stM The 

eateblitiied plants oo best m fibry peat made porous by sand. In 
smnmer fh^should have a day iemperature of 75*. and in 'winter 
one of 05*. Shift as teoaued, using coexaer soil as wpots become 
huger. By titeend of tiie summer the small cattin«wiB have made 
niooplsnts^ and In the spring foltowing th^ con belmpt growing by 
the nse of manure water twice a weak; intei^ed Siff tho con* 

aervatoiy should be giadtudly inured to more air midsummeri 
hot kept out el cold orai^ts. Tinmn the plants gn too huge they 
can be heeded down ana the tops mode cuttings. D« ferminidisj 
^th its hion^ leaves and Toqr veri^ationf still ranks oxnongst tho 
best sorts, but there ore also many novdvadeties cf great meiit 
^ bmu^. JX Oeildie&iui is a grandly variegated spe^ ftom 
ttopioal Ainca, and xeqoiies mote neat. 

^ 107 • i^ceAariii^-*.-’llda IB themost ebashdy beantifolof all doomntive 
^t%haviiw verydiirt^ Itisa 

mabous plan^ and ft propagated by removing the offseter whidi 

limy be done mi^ain^ poti^ them 8 ingVm 0 *in^ pots. It 

^^iimd^toddhOTc^t^pd^^ Mad^onoi^ to keep the comnost 
toT 0 *dMingfe 6 ^ 1 ^ or M* ta 




^ vmter, and thia 

probably induce them to flower. Afterthiaftovertbey may be 

cimwlM ^vided to form new pftnts or ellowM to £nlon into 
no ^^m eng. ^**»»to* <rf the emeller planta to start flw» 

the year 

^WMin^ycoloffoSeaS'iS 

faa.^^ OT* and to ytolp a soceasdoii sheiiM 

«t wteroH mat toe endoT^Sy and the 

These. 

m. rtibumitt.^in» tybaHt^Quee ports lA, \rith its Mtyt 
. >i^md cme nirt iti etu gtj 


tthiTifiii unrivalled amonfist decorative pliata. Tho Fofn« 

double. settft. 
inflorcsc^ce ft 

K& Vw Mlhmt is the type, end k^m 
Thor ani increased by cuttings in fcpringjWMch when taken ^ 
^faWalKiedyinaCri^hcaL Tlioy require ffwd turfy 
with an addition of ono.Bixth of ^ 

bo kept in a heat of ftom^ C5* to 70* at iii^l^ with a nw 
of 10* hy day. To prevent thrfr growing lanky, Ih^ ahouldjto kept 
with t& heads almost touching the ^ass ; and as the lK>ts^ filled 
with roots th^ must be shiCted into others, 8 inches or 10 Inchra 
Si diameter. About August Ihiy may U hm^ to n bwt of 
at nichfc and sbouldbe hron^t to benr air night and day whilst the 
weather ft warm, or tliey may he pla^ out of doors for a mouth 
under a south wall in the fiiU sun. Tliis treatment maturav and 
prepares tlwmi for flowering. In autuinn they must ho mnoved to 
a house where the tompemturo ft 60* nt mgH and to the end of 
September some of tlicm may ho pat in Uic ^ove, where Ibw irii) 
come into flower, tho remainder being placed under hwt laftr for 
suocesaioiu Wien in bloom theymay bo kept ntaiwut 55*hy«ight, 
and so placed will last longer thou S kept in a hwlmr tmn^asmtote. 

lia Tliese handsome plants, which hove sprang from Tyd«!v 

the bcBUtifd Achimcncs pfeta, icqniro similar treatment to a«ii. 
mmuas, exx^ that^bdng winter hloonien, they must bo started into 
growth at a diffenmt season, namely, tho later spnnu mmths, ns 
April and 3f8y. Tho summer-blooming sorto wJiicii shonld ho 
started earliest, should, as they coma into flower, be removed to tho 
conservatory. T^antumn and winter flowering sorts, being at firat 
grown silPWMrln a gentle lieat, must as tlmy show flower Iiovo a nico 
miring tcaipenituro of 75^ or 75* afforded them with abundsneo of 
li^t; manure water nrny bo 8>ven once u week. The tubers should 
bo stored away dry in wwfet, Kike those of uchimeucs. 

211. Oncifn>s.*^For the sucocssthl cultivation of a mixed coBeo. Ordddi. 
thm oi tr^cal otchids, it ft uecessaty tlmt two or three hous^ ill 
which different temperoturea can bo mointaini^ ^onld ho proridexl. 

^0 groaternuniber of thorn nro oidpliytcs or air plonUt and heat and 
moftturo aflM all or neatly all the nourishment they Tcquiiu. Tho 
plauta themselves are the better for being essocialcd iritli aueh oldecte 
os fetus and imlnia, and tlie appeanmeo of tlao houses ft greatly im« 

1 il MtuaSewodoA 


Hio Sut Indian otcliid liouse takes in tlickse spedes irliicli are 
found in tho warm parts of tho eastern hctnispheri!^ as uril as tlioso 
from the hottest parts of tho western, and its tcmjiGrature shoukl 
Tange from about 76* to 56* during the summir or croiring season, 
anu from CS* to 70* during winter. Tlie hicxkan or Biurilian orchkl 
hou» accommodates tho plants from tho wann parts of South 
America, and its temperature should laiige from about €5* to 76* 
daring summer, and mm 00* to 05* in winter. A Btraclurc calkd 
the cool orchid house is set apart for the accommodation of the many 
lovdy mottutain opceics from South America and India, such as* 
odontogftasuinB, mesdevaUfts, &e., and in tlds Ihemore uniform the 
temperature can bo kept tbo totter, that in summer varying totween 
00*and70*,aDdinwinterfrQm45*toC0*. A genial moist atmosphere 
must ho kept up in the hottest houses during the growing season, 
wirit a free cimulatioii of air admitted very eautmnsly ly wclU 
goatded ventiiatora. In trintcr, when tho plants are at rest, little 
waterwill he nocotsary; hot in the case of those plants which havo 
no fleshy pacadobnlbs to fall back upon for snstomme^ they must 
not bo fiullfared to become so dry ns to cause tho IcaTca to shrivnh 
In tiio 31oxican house the plants will generally bo able to with- 
stoi^ gtea^ drought OGcosumally, b^g greatly assisted ly tb^** 
uhck Menaobulbs. ' In the cool or odonto^ossutii house & cow* 
sMorame degmo of moftturo must to maintained at all times, for in 
thm the pUattskoon grorring moro or leas continumisly. 

po^ or bofte^g patposes, or for plants requiring block- 
^Itnr^ tho only materials admissible aro li^ flbcouii eml 
si^agnum mo^ whidi supply free dmlnago ftir the copiouH 

3 of wato required. The water dionid, l«wm-cr, be so iiswl 
to nm down into the diraihing bases of the leaves. While 
m aowCT, mhids mayinlh advantage be removed to a drier and 
00 ^ aiuation^d may to utilised in tiie dmwing-room or boudoir. 

wcsdtii of tropical orehids, now in enl- 
ti^on, tho following 18 a vory limited solection of some of the 
most usOnui— ' 

A anrantftea. ' • 

iiowSSKIa' *«»»«»• 

Mamea, Vcitriill, ana vestlta 

<fe«Wto5!^TSSS5Sd:%jllSSS«.^^ JOT. 
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color, Bayanum, HaTrisianum, inslgne Manl^ Ifcrlgatmii, Lowil, niTonm, 
Sehllmmi, Stonel. and superbiens. 

BendroWum.— jEplplu’tal : D. aggregatiim mojiu, Alnsirarthii, barbafalnm, 
Bensonte, chtj'sotf^ cmyBOtoxiim, crasslnode, crystalUnuni. Deronianumj 
Falconeiiy fimbriatum oculatum, fonnosum cigauteiim, litmomm, noblle, 
Fazton!, pnlchellum, saavbsfmum, and Wardliinuni. 

Bcndinmftom.— i^iphytal : D. filtfonne and g^umaccnnu , 

Cool terresttfal : P. eprandlfloca and BarrdllL 
J^^fddendncm.— Fpipbytal: £. dichromum, Fredexfci Ouillelmij ibagnense, 
macrocliUum, nemorale majus, and vitelUnummajus. 

Xccffa-^Emphytal : Xl ane^, autumnalia, dnuabarina, degans, haxpo- 
pbyllo, malausrFerrInfl, putpumta, and auperbiena. 

Xt'inafodes. ^TbirestruT: L. toseo. 

Xyeaafe.— Cbol ^pbytal ; lu SkInneiL tdth its many vazlatlona. 
J/a«feEaEia.^Cool epiphytal: 3L J)aTlsiI, Huzyana, ignea, Llndenl, 
tovarensls^ and TeUchfima. 

J/csDapfiifdiiim.— Cool ^pbytal : 3L aanguineum and Tulcanicum, 
J/fffoniiti.— Epipb^l : sL qiectabnia. vlui its fine varied jilozeliana. 
Odbnfoytoasuiii.— Cool qpipbytal: O..MexandnD (ccispumX Andenonianum, 
citrosmum. clrrhosum. grande, Hallli, Insleayl, membzanaceiun, Peacatozel, 
Phabenopsta, Boealll, tnumpbana. TezlUariam. 

Oneidfum.— -Eplpbytal : O. anmliatiuu mnjus. Barker!, crlspum, oneullatum, 
cnrtum, macrantnum, ^latsbauianum, oniitnoErliyncliuni, roseum, PapiUo 
maius, sarcodeL and raricosum BogeiaiL 
JPrara(oiiB.---£plphytal : P. Butina, lamellosiL Boedii, and WoBisU 
PAafua— Tbrrescriai: P. grandifoUus and 'W’auidiU. 

PAauenonsf^— Epiphytal; P. amabllis, mnandlfloza, and Schilleriana. 
PUione (Zndlaii Crocus).— Epiphytal : P. Hbokezlana, humlU^ lagenaria, 
macnlata, proeoic, Belcheabanntena- and*vralHchiana. 

Pcfianraera.— Epiphytal ; B. ooccinea and LowlL 
AzecoZdbfum.— Eplplvtal s S. ampuUaceum, Blumel mains, curvilbliani, 
gottatum, minlatom, and zetasiun. 

Eb&raZiiit.— Terrestrial: S, macrantha ^lendens. 

EtgBhronfCfs.— Epiphytal : S. grandlflora. 

SwnAopea.— Epmhyul- S. grandlflora, indgnls, ocidata, and tigrina. 
TTkunto.— TOtrestrial : T. alba and Bensonioi. 
flVfcftetpdfo.— Eptohytd: T. crispa, maiginata, auavis. and tortnis. 
randa^Epiplii^l : V. Gathcartll, coendea, coenilesoens, auavis, and 
tricolor. 

Zypiipetalinn.— Eplxdiytal: Z. Gautier!, Madoqdf nuudllare, andxostratnm. 

112. Falus, wliile quite youn& form charming ornaments for the 
drauring-ioom and tiie dinner timle. When more fully developed, 
and long before their full groivth is attained, they are among the oest 
ornamental foliaged conservatory plants. For the most port th^ 
are stove plants (75° to 80”), but after the growth is matured, many 
of them thrive hff some time in the temperature of a dwelling house, 
liiey are of very easy cultivation, but require plenty of water and 
thorough draina^. The soil diould consist of equal parts of loam, 
peal^ and vegetame mould, with abundance of sand, and they thrive 
best in comparatively smoJl pots. See Paliis. 

The following is a sdection of useful species : — 

AcantfleptonCzL— Pinnate: A. crinita and HetbstU. 

.AoinCAorrAfra.— Ean-leaved: A. stanracantha and TTarsoewiczIt 
X Areea.— Pinnate : A. alba, anrea, Intescens, and znhra. 
Ajdroeafvum-*-~Finnate: A. acame, Mnmmum, and rostratum. 

Attatea* — Binnate : A. fnnlfera, nndfera. and spedosa. 

Aidrfs.— Pinnate: E bacnllfem, integrlzoUa, and simpEd&ons. 

Frafleo.— Esn-leaved : E fllamentosa (a Caliromlan spedes, having the 
edgw of the leaf-segments developed into long threadlike pendmit filaments) 
nna E Boezlii. 

Cstonus.— Pinnate, and exceedingly handsome as young plants, bat after- 
vnata wffnmfng tbe habit of dimbers: C. adepecsos, asperrimns, dllatis, 
BlageUum, ]toperatrice Marie, JenUnshmus, melanoduBtes, palembanicns, 
plumosns, and vlmfnalls. 

Cbryofa.— Binnate : CL Comlngli is the dwarfest of the species, biplnnate, 
the leaves from 8 to 6 feet long; CL mens. 

Ceroasfhm.— Pinnate: CL andicola Is a maiesUc gpedes. 

CAamcBdones.— Binnate, and well suited for indoor, decoration daring the 
irintiT months : OL Azenbeij^ca, desmoncoldes, elegans, Eniesti-Aii^t4 
C^ndfoUa, gmminlfblla, mlmphylliL and Warscewlcrif. 

Ghanuerops.— Esn-leaved, comparatively dwarf, and admirably adapted for 
decoration : G. exeelsa, Portunel, humills, and MartUuio. 

Cbm.— Pinnate : Shade*lovlDg plants, some of which are most charming, 
espMially (X Itonnetl, degantlsslma, plumosa, and Weddelliana. 

fa.— Pinnate : CL gradlls and maerocatpa (Eentla XindenQ. 
Pinnate: E ecliiiis 

Geonoittiu — Binnate ; Small-growing and nearly'all vety handsome while 
yonng, especially G eongesta elegans, gradlls, macrosiachys, Martlana, 
Porteana, pumila, and Schottlana. 

JOTyop^rte.— Binnate: E omaricanlls, Indica. and Terschaffdtii. 

JuSiea.— Binnate: the Chilian J. spectabllis is highly decorative, and may 
!» mnown in the open during summer. 

AnCiiB.— Pinnate: E Baueri, Belmoreana, Fosteilana, sapida, and Wend- 
landiana are ornamental oeennouse palms. 

Xatefrio^IYm-leaved: X. anrea, CommezsonI, and mbta. 
Xfcuato^Fsn-leaved: E acutUlaa, elegans, and pdtata. 

Xfribhmfa.— Fan-leaved, and of zoimst constitution : E altlssimB, anstrdis, 
Hoogendoipil, oUvofiformu, and sinensis (Latanla horixniical 
J/albrriba.— Pinnate, dwarf elegant pdlins, weU adapted for table decora- 
tion: gradlls and simplex: 

jrarffnerib.— Binnate, with dngnlar erose leaflets: 3L erosa, gnnatensis, 
4 md Xindeniana, n 

OncoQierma. — Binnate: 0. Van Hontteonnm, a splendid iflant for eriifld- 
iion purposes. 

Orcocra^.— Pinnate, and while yonng beantifal as table plants, standing 
long in a room without hilmr; 0. oleracea and regia. 

i^aBfiibiipftorfum.— Entire-leaved, magnificent ornaments in the stove : P. 
fi ffc he U nm™ , Imown also as Stevensoiiia grandiflora. 

Ptonfic.— The Bate Palm of Gommerc& P. dactylifera, althong^ common. Is 
-extremely ornamental, and so hardy that it may be used In almost any situa- 
tion dating the summer months; other fine sorts are P. recUnata, rupicdla, 
aylvestiis, and tennis. 

PrlfcAanfils.— Fsn-leaved : P. anrea, grandls, macrocarpa, Martlana, and 
padflco. t 

Ptyehatperma. — Pinnate, and of zohnat constitution: P. Alezandne, 
CnnninghamU (Seaforthia elegansX and rnpioola. ^ ^ _ 

Pftami^Fan-leaved. slenauHnemmed, and of hax4v constitution: E 
dahdufoanls and hnnmis.* 


Ehtel.— Fm-leaved, noble plants leadiing gigantic proportions: E Bbtck- 
hniniana and nmbxaciiUfera. 

TArfnax.— Eon-leaved, with dander petioles, and leaves much divided t 
peculiarly light and el^ut for table or other decoration: X. arborea. 
haibadensis, elegans, graminlflora, multiflora, parvlflora, and xadiata. 

SWMrffMuCi— Fan-leaved: T. mauritbcfonnis. 

rcrscAa/'rifib.— Entire-leaved, in the way of PhoDnioophorinm, and xequlr- 
ing strong moist heat: V. mdonochastes and splendida (Begella n^estica) 
are remansable for their long needle-like black opines. 

ire{^a.— Pinnate: W, regia. 

113. Feues. — ^T hese popular plants are usually increased by means 
of their spores the ** dust” produced on the &ck of their fronds. 
The spores should be sown in wdl-dzained mts or seed pans on the 
surfhce of a mixture of fibrous siited peat and small Inoken crocks or 
sandstone ; this soil diould be firmly pressed and w^-watered, and 
tbe spores scattered over it, and at once covered vnth propamting 
glasses orpieces of sheet glass, to ^vent water or dry air getting to 
the surface. The pots should be maced in pans full of water, which 
th^ will absorb as required. A ^dy place is desirable, with tem- 
peratuTC of 50” to 55” benight and 65^ to 70” by day, or Iney may be 
set on a shelf in an orcunaiy propagating pit. The spores may be 
sown as soon as im, and wlien the yonng plants can he han&d, 
or rather can be lifted with the end of a pointed fiat stick, th^ 
diould be jacked out into wdl-drained pots or pans filled with 
similar soil, and should be kept moist and dmdy. As thqr become 
lai;^ enough, potthem tingly in S-inch pot^ and when the pots are 
fhiny filled with roots shift on into larger ones. 

The best time for a general repotting of ferns is in spring, just 
before growth commences. Those with creeping rhizomes can be 
propagated' by dividing these into weU-rootM portions, and, if a 
numb^ of crowns is formed, they can be divided at that season. 
In most cases this can be performed with little risk, hut the glel- 
chen^ for example, must only be cut into huge portions, as small 
divisions of the rnizomes are umost certain to £e; in snch cases, 
however, the points of the rhizomes can be led over and layered into 
small pot^ several in succession, and allowed to remain nnsevered 
from the parent plant until fh^ become well-iooted. In potting 
tbe wdl-established plants, and all those of considerable sue, the 
soil should be used in a xou^ turfy state, not sifted but broken, 
and one-sixth of broken croc& or charcoal and as mudi sand as will 
insure free percolation riionld be mixed with it 

The store ferns require a day temperature of 65” to 75”, but do 
not thrive in an excessively hi^ or close d^ atmosphere. 0%^ 
leqnire only such shade as will shut out the mrect rays of the sun, 
an^ though abundant moisture must be supplied, the atmosphere 
fhonld not bo loaded with it The water nsea should always oe at 
or near the temperature of the house in which the plants are mwing. 
Some ferns, as the different kinds of Gymnogramma and ChSanthes, 
prefer a drier atmosphere than others, ana the fonner do not well 
bear a lower winter temperature than ^out 60” by night Most 
other stove ferns, if dormant^ will he^ a tempinatnro as low as 
55” by night and 60” by day ^m November to Febmary. About 
the end m the latter month the whole collection should bo turned 
out of the pots, and ledrained or repotted into larger pots as required. 
Tbis should take place before growth has commenced. Towards 
tiie end of Mardi the ni^t temperature may be raised to 60”, and 
the day temperature to 70” or 75 , the plants being riiaded in brfoht 
weather. Such ferns as Gymnegrommas, which nave their spface 
covered witii golden or silver mwder, and certain species of scaly- 
snifoced Gheuantbes and Ifolhocdilffina, as they cannot bear 
to have their fhmds wetted, riiould never be syringed ; but most 
other ferns may have a moderate qixinkling occasionally (not 
necessarily dt^y), and as the season advances, sufficient air and 
light must he admitted to solidify the tissues. 

Space will only permit that we should append a list of (dioice 
fema^ whidi, however, might be much extenam. We shall ananga 
them under the heads of stove, greenhouse, and hardy. 

Select Stove Ferns. 

Atrerhorue ofibifa, clueroifliynns, and Immersns (Xenoostegti). 

AtarveiiSium aureum. 

^effantum sBrnnlum, cardiochloena. candatom, eondnnnm, cristatum. 


AGIIHUIII, 0VCUH1UIIM auwwi 

villosum, and ‘WilllanuiL 
AUaphOa axmata, aspeni, glauco, phnippensb, prolnata, pjcnocazpa, 
radens. and Tienitls. 

A^emorpha Mmnlonnm. 

Afieinfa adiantftoliiL dieflantholdes, oolUna, and mandloccana, 
Anemidittifon Fhyllltidiii, and its sevml finenu— fhudnifolimn, ladnlatnm, 
lonrifollum, and teudlatum. 

Avpldium trifolfatum. 

AQifonftunalatum, candafnm. dentarimn, erecfaim, Eahianum, femTooenm, 
formosnm, heterocarpiim, homdnm, laserpiUlfoUnm, longtedmum, myrio- 
Phyllnm, neo-caledonicnm, planlcanl^ racmrhtzon, rhlzopnorum, schlsodon, 
serra, Ydtdilanum (BdangoQ, and vlvipanim. .... 

Blmwum hrasiliense, gracue, Xanoeda, longifolinm, oeddentale, and 

orientale. 

(kmipyleneuinan Inddnm, xepens, nitidnm, and deenirraa, 

tbalictrddes, an sahHannnal spades with proluerons 

sterile fronds. . 

CheHanthee Bordgiana. enneata, elegans, farlnosa, frlgida, pnlvemcea, 
radfata, apectahlUs, and vueosa. 
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Bi9t^ rabanrinflatam, and TarneowiB. 

®™5I^ 

umL wiet^aieyibpliT^; pnldwUay ■«* 


SSSicm jlfwchoinaacs and tlie wricUca Indsuni, Monlel, lamoanm, malU- 
*!SSi^iilSS*tenJim and tlie nuletici coumliirewin. eri«pu». 

Atmternnomt gnmdiccMj plnmosam. llctoriav apiwlatuin, actocSAdm, 
affiSe?wrSom,BvOT^^ Gtantle. imavm. m^tl- 

^thdom, polj-clados, pol}dact>lou, thrisanotiun, Ac.; and Garin- 

Secant and the vailetlea Imbricatun, sndtUarcatiuD, imnoionL 
Camptwionu riilrajAGllns. 

Cefmieh ofAdnaram. 

Mbire^ bagnii and the wletlei 848iistau and IMcfcteana ; 
xnontana, and andetleu , _ , , „ . . . 

JJifnnitcnftfa punctlloVnla (Mdraonla idlodnieid:^ 


zJSAa aesne^ deltoldea, pateui reeeden^ and atrigosa (erinifia). 

Wnilia»cintrata,gidaoensls,andt28p6zifonms. 

IXtoMhUi anrit^ denticidata, nacnptetx podoniQiia. and ulpanlta. 
£oinarfa attcnnata, frariatfo^ LlbBaSnle^ and onodeoides. 
X^gadCrisron FcvsteiL ^ ^ 

'’Ann flexDosum. Tennatam^ and Toliunle. 


artieidatimi, ejatheoidea. EoekerB, ptetoldes, tnneatnmt 
vaitnmi and Tennstom. . . .. .. . 

A^iAMvfidaTBUloldeaaidltaTBrie^Aiitans; DoiSi, ensUblb, esaltata* 
pecnufa, jplnma. tnbcnisa, and nndolata. 

:irAAoxiii»coihtni,GaTdnerLandpeitiiSQa^ 

JToCAMlUioriia flavens, nlvea, ttua, ilnaat^ and trichonianoldes. 

QTian^ azticnbta, nerittonnb, and 
O^h^eerrAia. 

CmyeAfum auntnin. 

Oimunda palniMs (eTeqsxeenX 

PAMecAnm areolatami a oi e n i B y piflriaatnni» and apondocaTpam. j 

aldcot naan d ftSTmdr nudns; bifonue, giande, BUm, StetOr- 
inaiia, traiUGh!I,and \VimncldL 

iwcfimCB Leiaeasa. j 

loi^^sahna, Zhjniatodcs. ^ 

^etf^fum Dfam, Puadiies, pectinatnn, and ScbkiAriL j 

JHWiAm eonSfdlam^ dentteidatnm, leBtnm, cvdlnatnni, .riangiAnm, * 
amlnripanim. 

PitrSi ai g} ’ iea , aiperieanUi. lonsUdia, q,nadrianrita, sexalplnnata, tricolor* 
lenidata andlta manr mietfes. 

Sidterh cratheoidu. 




Aon dlehotoma and ele^ins. 
dlcnof min amita. 

TAamnciptcriranitxalastca and NIdns. 
ThvnojpttHi desana- 
XWiBAoinaner, any ot the ^edes. 


Select Chcciikime Fowl 

Acrarbonitldipldiu nhndUa:!SoTS^Zdftndlae). 

AdihiduiR affiBO, asstmtlei eoneatam* dcGorom ezdsnm and Sti Tariety 
m attlfld qm ; fonnoium, clancopbiUnDi, hispUiilnni, tenifOcme* and 
pbnteniiL 

AUwAda anitnUs, canenib, eieelsa* and Iddiaidtians. 

appenfUetuatinn* IndbUernm, Colensol, compresamm. dlmor- 
Boom, Dtescsnum. flabelliioMnm, dacddnia, HemfoaltSa fiKwaatnmlL 
Xnciaim* nonantbemanL obtuatnm, polpodon, and pncmonnm. 

JSsXaiitfum Ciddta. 

BfecAnum anitndo snd annilatnm. 

Ceteradk amonm. 

»sssss5!dSte’SieSs‘S4S^ 

Sttuutixdtbi daTttlUoIdfii^^ra^filL 


UnuiftodtAz daTolUoIdei xoanfflL 
BiAmia antaieUca, Bertensnia. SeUoirlaDa, aai 

iKniui ^ - ’ 

ca^ta and'Its Tuietr oonllum ; and 




Gtrieftmfa nlnina. ^ ..... 

irpmenwAwHum tun’toridoenso and ttnIUlcrsde. 
jJistrea Rmula atoata, rfstata: ^latata and lU tnrietjea 

Chantens. duioctoram, lepioota ; eothroeora; FUlx mas and the varieties 
Bdlandte. criataU. criatata onimsuta, crandlceps, padea:^ Dintlen; 
Goldfeana. inanlualis; snontana and the nrictlea rrispa* erif tata* ^owellbuia ; 
mnObomeenslf. remota, rigida, splmdosa andTheli-ptcria. 

Jbomarfa alpina and ddlcnaSau 
iModiam ^malnm. 

AncAocAAma Afarantae and Tcatita. 

Onoeffa acnslbllls. 

Onyehiumlnddnm OaponleuniV 

Otmvnda dnnasnomea, spectaUUs, gracilis, Claytomana (tntonnpla), 
sails and Its Toricty cilstata. 

MmpMfittin alpcstrs and Its variety flexile; Biyc^tcris^Kyaineri, nieim- 
pteri^ Xobertianirm (calcarcum^ Tulgara end its aarieUes caniliricuni, 
cilatatnm, oranDacenim, pnlihcRimniD, semllaccntm, and comnblense. 

PdysiAiAttM acrostldK^s; aculcatniu and Its varieties loVatnm, ninltl- 
fidnm, aetodadon, Ac.; angnXare and Its aarictics cristatom, mndIo<ms 
Holeans, parrimiinuni, Pateil, polydactylnni, proIlfeniin,proliicruni Vol- 
lutoni, zntandatiim, grandlucns, ImUricatum, pluniosum, jiitsonlec, pteno 
phomm, txQdnnatmD. Ac; ; lalrinellnm, lioachltis, and Mtoanm, 

Pt«r£i aiQuiUna, cretica wbo-Uncata, and acabeniXa, 

Seolcpenarittm vulgan and Its varieties aavcladon, ClaphamU, colnmnain. 


multlfldum, fitansllcldll, and snany othen. 
ca, japcmici^ and pennailYniiica. 

rrfeftffinfltiifr 

Veodtla nlnina, ilTenal), oMnia, nnd pdnttchoMci A'cIteUL 
nVMdicamfia nteobta, jammica. and nqdnlea. 

SmTEIKS, ^ 0L lx. iqi. loo-io;. 

TL Friiitt. 

114. Fruit Tree Borders . — Ko pains should be spared, ic 
the preparation of fruit tree hordcre, to secure their thorough 
drainage. The soil is sometimes placed upon a {lavement 
flooring sap^xirted by etone or brick piers, -with a cavitj' 
belmr of 18 inches or 2 feet deep, into which air is admitted 
by small vertical eyes, placed along the edges of the wolk^ 
and covered with open iron gratings. This arrangement 
is expensive and the same advantages can genGra 1 ] 3 * 1*®" 
secured by plamng over the doping bottom a good layer of 
coarse rubbly material, communicating with a drain in front 
to cany off the watet, while earthenware drain tubes may 
be laid beneath the nibble from 8 to 10 feet apart, so os 
to fom air drains and provided with openings both at 
roe side of 'the walk and also near the base of the wall. 
Ow thu rubbly matter, rough turfy soil, grass-side down- 
wor^ sbomd he laid, and on this the good prepared soil 
in which- the trees are to bo planted. Such an elaborate 
system of drainage is necessary only in the case of adhesive- 
clayey subsoils. 

The borders should consist of three parts rich turfy cal- 
^ous Iram, the top spit of a pasture, and one part light 
!If «a K»d.grit, with a small portion (oiie- 

i«Sl * rahbish. They should not bo 

«M»d may varj- up to 15 or IS 

iftSiJr? ^ 3 feet. The 

® Of “ore above the- 
I ^e bottom of the border os well as that of 

mhsta ^ the general level of the- 

sabsml, else the soaknga wiU gather in aU the little de- 
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pressions of ib surface. Fruit-tree borders should not be 
at all cropped with culinaiy y^etables, or very slightly so, | 
as the process of digging destroys the roots of the trees, 
and drives them from near the surface, where they ought j 
to be. ' j 

Shallow planting, whether of wall trees or standards, is I 
generaUy to be pr^erred, a covering of a fewinches of soil 
being sufficient for the roots, but a surface of at least equal 
size to the surface of the hole should be covered with dung 
or litter so as to restrain evaporation and preserve moisture. I 
’ In the case of wall trees, a space of 5 of 6 inches is usually 
left between the stem at the insertion of the roots and the 
wall, to allow for increase of girth. Young standard trees 
shordd be tied to stakes so as to prevent fheir roots being 
ruptured by the wind-waving of the stems. 

In the selection and distribution of fruit trees regard 
must of course be had to local situation and climate. The 
best walls having a south or south-east aspect are devoted 
to the peach, apricot, and fig. Cherries and the generality 
of plums succeed very weU either on an east or a west 
aspect In Scotland the mulberry requires the protection 
of a wall, and several of the finer apples and pears do not 
/ arrive at perfection without this help, and a tolerably good 
aspect The wall-trees intended to be permanent are called 
dwarfs, from their brands springing from near the ground. 
Between these, trees with tall stems, called riders, are 
planted as temporary occupants of the upper part of the 
wall. The riders should have been trained in the nursery 
into good-sized trees, in order that when planted out they 
may come into bearing as speedily as possible. 

humiarA Fruit TrUs should not be planted, if it can 
be avoided, in the borders of the kitchen garden, but in the 
outer slip^ where they either may be allowed to attain their 
full size, or may be kept dwarfed. Each sort of fruit 
should be planted hy its^, for the sake of orderly arrange- 
ment and in order to facilitate protection when necessary 
by a covering of nets. Their produce is often superior in 
fiavour to that of the same kind of fruit grown on walls. 

jUmondr 115. The Almond, ibnjgdalas commnnis^ is very ornamental in 
leswct to its flowers in the early spring months, but of little value 
for its fruits There are two varieties, one producing large flowers 
and sweet-kemriled fmits, and the other small flowers and bitter 
kemds. Every good garden diohldcontainatree or two, espedally 
of the sweet almond, for thdr omomental a^ect in spnnn. The 
almond requires a wa rm light soil, 'wdl drained, and a £dtered 
position and worm aspect It is pn^agated by budding on the 
seedling almond, or for heavier s^ on the plum sto^ See 
Almond, voL i. p. '594. r 

Apple. lid* The Apple, Fyrus ITalui^ is amongst the most useful of all 
our hardy fruits, and succeeds in localities too cold for either the 
pear or me plum, while from its flowering lat4r in the spring it 
is less liable to be cut off by hosts. 

' It may be propagated by seeds to obtain stocks for grafting, and 
also for the j^roduction of new varieties. The established sorts ore 
nsually increased Ingrafting, themethod called wbip-grafting beizm 
preferred. ^Hiestocks should be at least as thick as the fipger ; and 
ehonld be headed hade to where the graft is to be fixed in January, 
unless the weatlier is frosty, bnt in any cose before vegetation becomes 
active. The scions should be cut about the same time, and laid in 
firmly in a trench, in contact with the moist soQ, until required. 

!nie apple-tree will tiirive in any good well-drained seal, the best 
being a good mellow calcareous loam, while the less iron there is in 
the snbsoil the better. The addition of marl to soOs that are not 
natnially calcareous very much improves them. The trees are liable 
to canlm in nniliained soils or those of a hot sandy nature. 
Where ^e soil is not naturally ridi enough, it diould be wdl 
manured, but not to the ejdtent of encourag^g over-luxuriance. 
It is better to apply manure in the form of a compost than to use 
it in a fleesh state or nnmixed. 

To form on ordiard, standard trees should be planted at from 26 
to 40 feet between the according to the fertility of the soil and 

other considerations. The trees should be select with dean, 
st^ght^ self-supporting stems, and the head should be shapely and 
tymmetrical, wim the main branches wdl balanced. In order to 
ODtain 8U^ a stem, all the leaves on the first shoot from the graft 
or bnd should he encouraged to grow, and in the second season the 
terminal bnd should be aflowed to develop a further leading shoot, 


while the lateral shoots dionld be allowed to grow, but so tliat they 
do not compete with the leader, on whi^ the growth of leaver 
diould be encouraged in order that th^ may give additional 
strength to the stem below tiiem. The side shoots diould be removed 
gradually, so that the diminntion of foliage in this direction may 
not exceed the increase made by the new brandies and shoots of the 
upper portion. Dwarf pyramid, whidx occupy less space than open 
dwarf^ if not allowed to grow tdl, may bo planted at finm 10 to 12 
feet apart Dwarf budi trees may be planted from 10 to 15 feet 
apart, according to the variety and the soil. Dwarf bushes on the 
iWdise stock are both ornamental and useful in small ^rdens, the 
trees being always convenientiy under oontroL These oush trees, 
which must be- on the proper i^dc-— the I^nch Paradise-— may bo 
planted at first 6 feet withthesame distance between the rows, 

the sp^ being aitenrords increased, if desired, to 12 feet apart, by 
removing every alternate row. 

''Gordons” ore trees trained to a single sboof^ the laterals of whidi 
ore kept spurred. Th^ are nsudlly trained horizontdly, at about 
1^ feet &om the ground^ and may consist of one stem or of two, the 
'stems in the latter case being trained in opposite directions. In 
cold districts the finer sorts m amles maybe grown against walls 
as nprigbt or oblique cordons. Xrom these cordon trees very fine 
fruit may often be obtained. The ajqfie may also be grown as an 
e^lier tree, a form which does not requirs mnedb lateral space. 
The ordinary trained trees for espaliers and walls should be jfianted 
20 feet ap^ 

The fruit of the apple is produced on spurs which form on the 
branchlets of two yBais old and upwards, and continue feilile for a 
series of years. The princml pruning should be performed in 
summer, the young riioots it crowded being thinned out, and the 
Buperabundant laterals shortened by hrrakuig them half throu^. 
The general winter pruning of the trees may take place any time 
from the beginning of November to the b^^ning of Marai, in 
open weather. The trees are rather subject to the attacks of the 
ibnerican bl^t (Eriosoma mal^, whidi may he removed by 
scrubbing with a haM brush, hy minting tlie afiectedspots with any 
bland on, or by wariiing them mth dilute paraffin and soft sora. 

The following are a few of the most aiipr^d varieties or the 
apple tree^ arranged in the enderof their ripening, with the months 
in which they are in use; — 


Dessert Apples, 


White Juneating Jidy. 

Efoty Bed ITaxs^t Aug. 

Irish Beach Aug. 

Devonshire Qnanenden ..Aug., Sept. 
Duchess of Oldenburg.. ..Aug., Sept. 

Odin Auff.,-S^t. 

BedAstrabban Se|^ 

Kerry Pippin Sept., Oct 

Beasgoowa Nonesuch ....Sept. Oct 

King of the Plimins Oct-Jon. 

Goan Orange P^in. . . .Oct-Feb. 

Court of Oet-Mar. 

Blenhdm Xippin Nbv.-Feb. 

Sam Young. NbVw-Fbb. 

fokehonseKusset Nov.-Feb. 

loam's Pippin NQY,-Mar. 

Berefordsbfire Peamudn. .Nbvw-Mor. 
llannington'S Peatmain . .Nbv.-]lfar. 
Nov.-Miir. 


Bibston Pippin Nov.-Mar. 

Golden Pip^ Nov.-Apr. 

GoldeuBmette Nbr.-Apr. 

Northern ...Nov^Aiw. 

Bosemaa^ Bnsset ........ Nov.-Apr. 

Ashmeaus Kemri Nov^liffly. 

Aromatic Busset Dec.-Feb. 

White Winter Calvllloln^ 
(grown under glas$) .. 

Braddiriefs Nonpareil ....Dec.-Apr. 

Gonrt-pendU Plat Dee.-Apr. 

Wyken Pippin Dea-i^. 

Gomlah GlUiSower ...... Dec.-lkiiiy. 

Golden Harvay Dec.-May. 

Scarlet Nonpuell Jan.-Har. 

Cockle's Pippin jrau.-May. 

Lamb Abbey Peannain • . . Jan.-Miiy- 

(Hd Nonpi^l Jan.-Mty. 

Stnrmer J^ppln Feb.-Jane. 


Kitchen Apples, 


Keswick Godlin Aug., Sept 

Lord Suffleld Apg., Sept. 

Hanks Codlin Aug^-Oot 

Kdklinrille Seedling AQg.*Nov. 

Stirling Castle Aug.-Nov. 

Stoned Aug.-Nov. 

Emperor Alexander Sept-Dee. 

Waltham Abbey Seedling Sept-Jan. 

Cellini o£,Nor. 

Gravenstein Oct-Dee. 

Hawthomden Oct-Deo. 

Baumann's Bed Winter) y.- 

Beinette f Oct-Jan. 

Mbie de HSnage Oct-Jon. 

Beauty of Kent Oct^-Feb. 

Yorkuiire Greening Oct-Feb. 

SeeAVFLE, 


Gloria Hundl Nov.-Jan. 

Blenheim Pippin NoT.-Feb. 

Tower of Glammls Nov.-Feh. 

Warner's King Nov.-Mar. 

AUristott ..Nov.-Apri 

London Pippin Nov«-Apr. 

Northern Greening Nov.-Apr. 

Beinette de Canada ... . ..Nov.-Atir. 

Bess Pool Kov.-Miiy. 

Bpyal Basset Nov.-Jiuie. 

Gooseberry Nov.-July. 

Winter Greening NoT.-Ja1y. 

Bhodeldand Greening ,.Dce.-Apr. 

Bymer Dee^Ajn*. 

Land's Prince Albert .Tan.-June. 

Norfolk Beaufln ......... Jan.-Jnne. 

vdL U. p. 211. 


1X7. The Amrieot, Prunus Armeniaca or Armeniaca vulmris, is Apricot 
propagated hybudding on the mussel or common plum stocic. The 
tree succeeds in mod well-drained loamy soil, rather light than 
heavy. It is nsnwy grownas a wall tree, the east and westaimects 
being preferred to the sonffi, which induces mealiness in the fruit, 
thongh in Scotland tiio bc^ aqiects ore necessaivv^ The mort 
nsnol and best mode of training is the fan metlioa in the modi- 
fied form remresented in par. 26, under fig 83. The fruit is 
produced on ahootsof the preceding year, and on small dose spurs 
formed on the two-year-old wood Tlie trees should ho planted 
about 20 feet apart The snmmerpruningshould commence early 
in June, at which period ril the uubgaliir fore-right and usole^ 
shoots are to be pinched off; an^ shortly afferwaras, those which 
remain are to be fastened to the wall. At the winter proning all 
Imanches not duly furnished with spurs and fmit buds are to bo 
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Swim »n fan training" and when they wt?jd so m to he obwt 16 
inJhSropirt. a^li to®* shonld U Wd in. to ^8“‘® 
divided L^nircd. The hlossoms of the a^cot ‘y*® 
bntl^ raora harfy^^^^^^ 


itfcinning of July, the later thinning ^ I ^^Virta 

the sontn of England, where the soilw snit^e, the hard ier so ito 
of apiiMt, as thS B^and Brnssels hear well as sto^to^to 
favranUe seasons. In such cases the trees may be planted from 

ripening of the ftnit of the apricot may be awl^ 
atcd by cnltnio luider gla^ tho trees bcM 
like perches, c 
most be very _ 

5 §- it ram l« 
rai«cd to 45*. and later on to 60* and 65*. and thus cmatinned tiU 
the trees arc in flower, air heing freely rfmitt^ and the nnnnnnm 
or night tempenturo ranging irom 4(r to 46"* ^tcr the OTit is 
cot the temperatare shonld be gradnally raised, being kept nignu 
in clear \reathcr tbon in dnlL “When tbe fruit has stoned, the 
temperature may bo raised to 60" or 65" by day and 60" by night ; and 
for ripening off it may bo allowed to reach 70" or 80 by sun beats 

The Moorpark 1 b undoubtedly the best apricot In cultlratton, and Should 
be plmt^MTidleeDctal purposes; the Peach Is a very stamw tow 
nnito Identical : and tbe lieinskeik is also staallar, but hardier. The Xuge 
£ariy, which rijpeiis in the end of Jahrand beeinnliig and the 

Katsiia, a swee^ketnelled variety, whloi ripens m the middle m Auffos^ m 
to bo reconmended. For stundard neea fn favounblft locsSnaea tsm 
and Brauels may be added. floeAFBiOQlSj'rol.U.p.SU. 

118. The Ckerrfff Cerasns aidnm and d vn^garia^ is increased 
by budding on the wild gean, obtained by sowing the stones of the 
small black or led n^d eheniesL To secure Tory dwarf trees, the 
Cerasns Slahaleb has been used for the May Duke, Eentidi, Morello, 
and analqrous sorts^ hat it is not adapted for strong-growing 
rarioties like the BigorreansL The storim axe bodde^ or, more 
rarely, grafted, at the nsnal seasoosL Tbe cherry prefers a free, 
loamy soil, with a well-drained snhm^ Stiff sinls and dry gnyelly 
subsoils are both nnsnitabl^ though the trees require a Isogo 
amount of moisture, particnmrly the Iw^leaved sortB, such os 
the Bigancans. For standard tre^ the Bimneau sectira should 
bo planted 80 feet apart, or more in rich sgu, and the 2foy DdkeL 
Morello, and simllaT vaneties 20 or 25 apart ; while, as trained 
trees i^inst walls and espaliers, from ^ to ^ feet shofuld be 
allowed for the former, and from 15 to 20 feet for the latter. 

In forming the stems of a standard tree, the temporaiTmde-sihootB 
should not be allowed to attain too great a length and dhonld not 
be more than two years old when &ey are cut dose to the stem. 
nc first Uiree shoots rehuned to form the head dionld be 
shortened to about 15 inches and two sboots from each enoonraged, 
one at the end, and the other 8 or 4 inches lower down. When 
three have l«^o estahlidied, tmt Btile pruning will be required, 
and that chiefly^ to keep the pxuuupol branches as nearly equal in 
stTcngtb'OS possible for the first few years. 

Espaiier^try diould hsTe the branches about a foot apart efar ting 
from the stem vith an upward eurv^ and then being trained box? 
zontally. la>^mmer pmning the dioots on the upper branches 
must bo shorten^ at least a week before those on the lower ones. 
After a year or tife du^ of frnit buds wiU be derdoped on snota 
indeSh^ \ ^ wntaxrae prodncliTe for an 

. anyf^ adopted: but as the 

imt is always finest on spnia, fan-training fsjmhably the 

y®*®g dioOTs smnild be laid 
in every year. The MoreD^V^di is of ti^gey growth, and hears 

™ takc^fto ^ iSaic riumld 

M UKcnto avoid the vciy eono^ error of crawdine its 

/5»jitfny,~-Tho chetiy will u^^dnie a hi^ temneratoTB nor a 

to StodnaMy inctcMfi iho first few werira 

, Imt lowcKd asam when H« M^ssem ^ are ahont to open. 

in gradudly raised toW! 
m neat, and 60^ at nicdit. 
*0 «ad the Bojal dS? 

Kmas auch u Bigarreau i*vl8,liuipTarlariaB and Sf 


ARcr stoning the temnciature may be 
Biiil miy CT nn to 70*liiy day. or 7B^ 


Bdle d’Qrleam, B. b,in.June. 

]EtolyPai^eOren,B. ....n. June. 
£ai]yBeaBSgBmoni,B, ..in.e. June. 

Maxly JaboulVf B- e-June. 

Early lirons, B. e. June. 

iaTera,B. .e-June. 


Block Tartarian, 


w i 0- June. 
lb. Jdy. 

B."*. 


SduniatiB., 

ftogmoce Eoriy, B b. July. 

Elton, B. b Jidy. 

Block Eod& B. b. Julh 

Oovernorwood, Bl b. July. 

Mar Duke, B. (on waUflj^g; 

SeeCHmiaT, 


the nets dionld ho protected from mow-Aowers aod wld 
Of,..S!.n«llY trees have been taken npin an^n witt 
ucwii>^r,_ Min.,;., imrinir: but those whish have been 

preferred. 8nch only as oro 
well inimsnca wiui uius 8 miu-mi**w B*.onld ^ sele^d. The Ixera 
should be removed to the foidngho^ in theb^nmgof De^bw, 
if fruit be required veiy early in the ^om During tho firrt and 
^d weSS it may be kept nearly idosej tat, as rotation 
advancee, air becomea absolutely necessary^ dnnta the dm, and 
even at night when tho weather permit If foremg fe 
menced^t the middle or third weak of Dewmber, the tot 
onght to he ripe ly ahont the end of Maroh- . Afte tta tot u 
oi^eied, the trees ahonld he dnly supplied with water at the not, 

?iii» thn foliage well syringed lalllhe wood la gmtnre. 

The follomng are some of the best vanetifis now in 
B. <npnifi»« that thw belong to the Bigarreau, D. to the May Irake, 
andXl. to tbe Moi^ eeciSm ; E. indicates that they are taecully 
adapted&renlinarypniposes; andb, m., and a. shoirthat raey ore 
in w at haE'""’"& ®riddle, and end respeetively of the month 
stated: — 

Anihdnk&B. xn.Jiily. 

BoyalBnxe, B. m. Jiiv- 

JoouHBOt, B m. Ju 

Buttneris Tello^ B. m. July. 

ButtneriBBlBckB!eart,B...in. July. 

Kgoneaq, B. m. Ju&. 

Mgmm otfa. B. m. e. July. 

Belne Hoiteiise^ B. xme. JiOy. 

Kentiih,M,E. in.e.JuVa 

Mox^lo, Uj K JUte-OcL 

Ble^izreauEim614on,B. ..e.jiily. 

Xhichesse do failuAU, July. 

stMatBBie<rs,B. {hiSpI 

SloreneoB ...in.e. Aug^ 

, Battsies^Octobet,B. K. ..October. 

VQLT.p.686. 

119. The C^nfanw.— The American cranheny, OxTcoocas mu- Criun- 
CEOcaipus, grows freeify in beds of peat soil or hog earth formed for beny. 
their reception in any damp situation. Bods ate often prepared 
around ‘toe edges of a pond iSy depositing a layer of rabble or stones 

at toe bottom, and over these a ^>od toiokness of j^t or bog earth 
griv» d with san^ extending aranit 6 inches bew and about 4 
inches above toe nsoal level of toe water surface. On this bed the 
ctanbeny plants should be put in at 2 feet apart, in aatamn or 
spring; spreading in oil directioiis, they will soon cover toe whole 
surface with a dense mat of trailing shoots. 

The common cianheiTy, Oxycoccus polnstiis, a native of Britain, 
brers fanit which is inferior to that of toe American cranborry in 
size and quality. The plants may be treated in ‘the some manner, 
and in some places are 'very snooerefulfy cultivated. See Cbak- 
BEBB.T, voi VL p, 646. 

120. The Ohmsnes axe amimg the most useful of small ihiits. Cnrront 
The red and the white euxtant are inolnded as varieties under Bibes 
Tubrum, the v^te bring a pale-f raited variety of the red. The 

black cuxiaut is toe proAice of Bibes nigrum. Of both types there 
are several greatly improved varieties. 

Bed and white currants ore readily propogated by onttingg. They 
succeed in any well-enriched garden soi( but thrive best in warm 
inofat situations, where they eirioy an obundahceof air ; occorionolly 
toey axe trained perpendicularly against low walls or fences. As 
buriies they ate nest planted in oompartmenta by themselvoB, at 
about 6 or 6feet apaxteachway^andebonldbe onriean single stems 
BomeS or 10 ineheslon^ They are sometimes trained as standards 
on BU^ stems, 8 or 4 leethi^, in whirii form the fruit is more 
fuscresible. The winto prnniqg consists in shortening the young 
beiniig wood on the rides of the branches so as to form spurs of on 
inch or two in lenglih. The leading shoots axe left about 6 inriies ' 
Some cultivators xednee the young riioots to about half 
tow length as won as the fruit be^ to oolonr. which is found 
improve toe flavour of toe berries. 

^in a moist deep soil and riuidy 
Bitnatm. its culture is murii toe same as ‘that of toe other enr- 
1J5 ' swing riioots are jiot apnrred, all the pruning neces- 

^ btanchea thinned out so as to stand clear of 

to promote tbe fonnation of yonng wood.'^ If the 
presem^ it should not be*gothered whfle 
^ ta avowed, immediatdy after a wrt period. 

dnater in just numlSera at the extnmities of the 
H^^ d^t^eapeciigyof red and white canante, and etanldta 

^^ eJMlowing an the best sorts essrants for general pur- 
n^UO.— .‘White Dutch. Ummsvt'm 


^**88 tnilte. 





Goo«4* 

lieny. 


FBinm.] HOETIOTJLTUKB 


271 


121. TIio Fini^ Ciricai livw to n groat ago, oiul nlong tho 
Fontlioni rox«it of Knginiul bvars fniil ttliuitdatitiy ns n atniidanl ; 
Imt^ in Scotland nnd in many |mrt« of Englaiul n fouth %vnll ia 
induiponaaMo for ita ancccA^-fni niltivntion out of dnon, 

FigtnH!*Jftro prapagatotl by ciittinpi, which ahouhl Iw jmt into 
]iots nnd pincod in a gontlo notbod. They may be obtained inoro 
aiH'iHlily from laycn. which should coimist of two nr throe years old 
shoots'ond these, tvlieti ttHd«s1, ivill form nlnnta ready to t>carfrait 
tho find or sooonil year after planting. Tiio bc.<t soil for a fig bor- 
der i^ n friable laint, not too rich, but well drained ; ii chalky Milecoil 
« congenial to the tn^, nnd, to com*rl the tendency "to over- 
luxuriance of growth, tho rnota should t»e contined within spaeea 
surrounded by n wall encloring nil nrea of nimut a Mpiare vnnl. 
Tho s.nidy soil of ArpMiteuil, near snita the fig rrninricnbly 
well ; but tlio trees nrv th<Ke which grow in old <iunrrie.s 
where their rewds are free from stagnant water, nnd wlirie they are 
sheltrml from cold, while exjw^ed to n very hot sun, which rti>rna 
the frnit p^rforlly. The fig surcwl*? ivell planted in n paved court 
ogaiii«t a nuUding with n smith nsjirct. 

* The fig tree ntturally pnvhicv« two of shoots nnd two crop< 
of fniil in the ».c>i.^nu llic fiiNl shoots grncnilly show young figs 
in duly nnd Augir^t, but thc>>e in the cHinnte of Kngland very 
leldoni rip'/n, nnd should thcrefoTo l>^ nib\i<\\ off. The late or 
inids-umnicr rho^its likctri^'C ]mt forth fniilditids, which, however, 
do not develop themselves till the following apriiig; and the^e form 
the only croji of figs on %vhich the llritinh ganlencr can depend. 

Th^ fig tree grown nsa stnndanl should &x very little pnining, 
the cffis?t of cutting l^eing to stimulate the buds to push shoot*! too 
vjgoroiw for Ivaring. When grown Against n w.\il, it han Ivcn 
ivcommendexl that n f ingle ftmi should be trained to the h'iglit of 
n foot. Atv^ve tht^ n shoot aliould l>e trainr^l to the right, iiiul 
another to the left ; from thr^e prinrtpnU t^vo other sublivisioitN 
should \y* enrouriged, and frahicii Ifiinchr^ apirt; and along the^* 
bninehe*, at dtstance*^ of about S inches shoots for l»eiring, as nearly 
r.«jMvsiMenf r^pial vigour, should l»^encoungcd, Tliel»e-!ring shoots 
i»nsliic<d along the leading braiichc! shmild trained in at full 
lengtli, Aud ill autnniit evrry altemite one shonld W cut Kiel; to 
line eve. In the fidiowiiig summer the trained shoots should l>e.ir 
and fruit, and tlr^u cut Irtch in autumn to one eye, while 
shoots fmm the l»Asr< of tlio'e cut bark the previous autumn sluuild 
!»■* tmined for snrececion. In thin way every leading branch tvill 
furnished alternately with K'aring and sue-vrsionaj ahoot*. 
A^^len pTtiWlion is nee«5Mrv, ns it may Is* In severe wintem, 
though it is too often provide.I fn cxcr**t, spruce bmnrhes have luvn 
found to answer the pum>«e rxe^-lliigly well, owing to tho fact 
that their leaves drop off gradually when the westhrr l*orome.s 
milder in spring, nnu when the tnes n\]uin* Iom proteetion nnd 
lunn^ Hslit and air. T)i*» principal ivirt tvqixiriiig protectinu is 
the main stem, which is mom tender than the yownfr wood. 

The fig txituitv's moru best than the vine to bring it 
into IrafJ It may siibjis^tcil ton trm]Hratun* of fiO^nt night, 
nnd fmm CO* to cV in the day, and this should aftenvnnls Iw* in- 
creased to CO"* and CC* by night, nnd 70* to by d.sy, or oven 
higher by sun heat, giving plenty of air at tho r aine time. In this 
tcmp.rAturo the ovft(»oraticm fmm the leaver is very great, and this 
mnsi Iw rtplai^d nnd th" wanta of the nvelllng fruit fctippliHl by 
daily watenng, by ostinging the follngo, nnd i>y moistening the 
floor, this atinospfieno mnlsture l>eing abo necessary to keep down 
the rwl ispiilcr. Vilun the emp begins to ripen, ft mojlcmtely drj* 
otmosphon* ohould l>c mniiiburinl, svith nbundnnt ventilation when 
the weather pmiit^. 

The fig trve is easily cuItivAted in |)Ots, nnd hy intitHlucIng tho 
plnnU into heat in micci Action tho fniiting reason may Ih^ conaidcr- 
nhly extended. Tin* plants ahotild lie potted in tnrfy loam 
mixed with rliarcoil and old mortar ntbblAi, nnd in Mtmmer top* 
dressings of rotten manure, with mantmi water two or tlwvo limes a 
week, win Ih* iH-Dcficial. 'NVhllo the fniit is nwolling, the j>ola 
^hotlld 1 m* pbiiig>^l in ft l>ed of fennontiiig leavers. 

The folloiving nm ft few of tho 1 n>s 1 figs ; thn*>«i marked F. nro goo<l 
forcing sorts, and thu**/) markefl AV, fiuitahlo for walls 

AR«*n: tirownl«U*crrcn, turtifnat**. 

Angi^IMc OtAitc1ein»). I'., \\\: yellow, ItirlilnAte. 
llroim lichiA, W ; cbestniit-ctiloiiml, mundlvh-turlilnAto. 
firown Turkey (LeeV ivriirdial), K, W.: puriiltdi-lirown, tiirblnntr 
Hnittswlck, SV. : lirownbh'Rreen. nyrirorm. 
cx>1 di Hlimorft lilsncA, r.: grrenU)i*>r1lnw, pyriform, 
rot ctl signora Nero; ilnrk chorelAlc, pyrlfonn. 
llatle : uatn dingy tiro wn, p) rlfcimu 
Jlsriy S^obt, f\ : tiFoinilftiepurpIr, rotinilftli. 
nri»ty lionrjAiitolto: ctioeolAte, rmiiiit. 
llro«te Monstrrn«e do hipnri : pftlo clieittiiiit, tiirMnatA 
lAicrctlA: dnil white, mumlUli, ^ 

hlfltk, long pyrlfonn. 

piiflile, long ii}Tlform. 

grcettUli-3cnow, muni1l«Ti>otKiVAle. 

J’., W. ; pile green, roimilliileoImvAtc 
fleo ri<], led. is. p. Ilia. 

122. Tho hns ft double parentage, Ilflics Orossnlnria 

bidiig Ihfi |»areiit of tfio rough or hniry-fniited RorUi, nnd K. Uya- 
erispa that of the amooth-fruited onea. It profera n looao rich 


Xegro T/irgo, r. : 
Jlojat Vlticyanl: ] 
Wlitto ]«cliia,r.: 
SVhIte 3tar/olllcs, 


ami, which readily imhibes, but docs not retain, much moistuTe. 
Iho plant IS propagated hy cuttings, nnd should be transplanted 
early in autumn, the trees, like those of tho currant, being wnced 
in lines or grouped in compartments. Tlio trees should bo formed 
with single atenis n foot high ; and tho suckers, if any spriug up 
from the roots, should Ixi carefully Teniovcd. Formerly it was tho 
practice in Scotland to spur all tho annual wood ; but now* tho black 
ciimiit system of pruning is more gonemlly nnd adiuntageonsly 
followed. The ground on which tho hushes stand should bo forked 
over onco n year, hut only slightly, so ns not to disturb the roots, and 
manure should he npplicu either ns n top-dressing or in a liquid form. 
Tho rater{iiilnni which attack tho plant may bo Sesiroyed hy dusting 
tho loaves with powdered whito iiollchoro, which seems to ho tho 
only ctTlnin rcniedy, ns even hniid-pickiiig fails in some seasons 
when tho caterpillars arc vcrynlmiidnnt, and tho trees arc numerous. 

The goo<ehern', like the currant, may be trained on wulls or 
en»alirrs, to nccelerate the ripcninc or increase the sizo of tlio fruit. 
The following is n good lixiiited soioctioxi of sorts : — 


iMnt /W#.— Kr»l rhampngne. Red ^Vnrrlngton, Keens* Seedling, Rough 
Red. Di'rliy, lleiimn'a Seedling, (Opwnlwb.Cnnipanloii. 

//rtfiV IVgtnrj ~yellow aiamp.*igiic, Rarly Sulphur (vciy early) , Gafhaciim, 
Fanny. Rrwm CSIrl. 

Naify (?rren/,— Karty Green Hairy, Glenton Green, Tlinnder. 

//niry W|dl<* cliafniiagne, Jtright Vcmui, Whixo JJon, IVnus- 

pirent. Snnndmp, llivrinnilim. Antagonist. 

pairny HV.i7ef.— MThlteimlth, Clicfhiro Mnid of the Hill, Karly 
W hll^a 

Xre(f/.«*ljondnn <%crj' large), rioiigh Roy, Small Red Globe, Turkey 

Rcil. 


Smmth )V/fori.— Smiling Itcaiily, I/<r<llcr, Glpw^luecn, Leader, Ringer. 
,v,n(MrAr;r/nt/..-.I'itnia%(nn Green-gage, Telegraph, Heart of Oak, Green 
otitall, Shiner. Ornml .MnrHiwn. • • 

ir>i*re/.*.tVhl|o iioiiey. White Fig, Carclcw, 1-Yoeilom. 
SiTGo(>'>iJ>i:i;r.T, rok x. p. 770. 


12n. The .1/Ir«//«r, Mc^pilus gcnnnnirn, is n deciduous tree, native Medial, 
of the middle and >nuth of IIurci|>e, nnd found in hedges and woods 
ill Kiiglaiid. Its fniit is linrd, acid, and unfit for eating till it 
its gp'cn colour and l>ccomcs “ hlcttcd," in wliich state it 
ncquiri's nn ogm-nM^* arid and ^omcwhat astringent flavour. 

Tim medlar is pnqmgatrd hy buddiiic or grafting upon tho white- 
thorn, which is most suttnhle if tho soil is dry nnil sandy, or on tho 
quince if the ^ofl is moist. It produces tho best fniit in nch, loamy, 
MUtirwhat moist ground. Tho tree may Im grown as a staxidanl, aiul 
chic fly n*i|iritos pruning to pnwont the bmnehes from crossing nnd 
rubbing each ot iior. Tho fniit should l»o gathered in Kovember, on 
n drj* day, nnd laid out upon shrives in tho fruit room. It becomes 
Mcttfvl nnd fit for iw iti tbo couisc of two or three tvccks. 

121. Tho J/irfon, Curumls Molo, is an nninml tropical plant of Melon, 
climbing or tmiling hnhit, oxtmsivoly cultivotrd in Persia nnd some 

} nrts of Indio. The plant rLsiuirvs artificial heat to grow it to per- 
oction, tho rook nnd cantaloup vnrirties succeeding with n bottom 
heat of 70* nnd an ntinnsjdioric temperature of 7 fi*, rising with 
sun hrnt to SO*, and tho Persian varieties ivqutriiig a bottom hc.*it 
of ffi*, gnidunlly inrnmsing to SO*, nnd an ntxnospheric tcmt^cni- 
turo rangingfrom 70* to SO* wiion tho fniit is swelling, as iiiudi sun 
heat os tho plants can Inxir Iwing nllowcil at nil litiios. Tho melon 
{Goww Iv^t in rich turfy loitii, somcwiint heavy, with wliicli a little 
woll-Tottvd dung, esiwcially that of pigeons or fowis, should bo 
ti*iix 1 , in the proportion of one-fifth mixed in the coinimst of loam. 

Melons nro grown on hotbeds of fennonting innnnro, when tho soil 
should bo nlw)ut n foot in thicknos«i, or in pits heated either by hot 
water or fennonting matter, or in houses iiratcil hy hot water, in 
which cose the soil l>ed should In* 15 or 18 inches thick. Tho fer- 
menting iimterinis should bo well prejKired, nnd, sinco the heat has 
to lie kept up hy linings, it is a gooil plan to introduce one or two 
layers ot fa;^is in hutlding up tho lied. A mixture of dung and 
leaves gives n more suIhIiusI hut more diimhle heat. 

For all onlinnr^* purposes Fehrnnry is early enough for sowing tho 
first croi>, ns welbnAvmiml fruits ran scarcely 1)0 looked for wforo 
May. Tito secslft mn 3 *tic sown singly in 8-ineh iiots in a mixture of 
Icnf-inouhl with n littlo loam, tho imts lioiiig plunged in n bottom 
Iient of 7fi* to $0* nnd ns near the glass ns posstble, in order that tho 
young plants may not Im drawn up. Tlio hill or ridgo of roil 
shotihl Ini nlioiit n foot in thickness, tho rest of the snriaco being 
nftenronls iimdo up nearly to tho snmo level. If tho fruiting lied 
is not ready* whoii tho roots liavo nearly filled the pots, tlioy must ho 
Hhifted into 4 -inch pots, ibr on no account must tliey 1ms nilowTd to 
get starred or pot-hound. Tivo or threo plants nro usually plniitcd 
in a inntiiid or ridge of soil plneexl in tho centre of each light, nnd 
the rest of Iho mirinco is covered over to n rimilnr depth as soon as 
the roots hnvo inndo lliefr wuy through tho mound. 

TJio mode of pruning and training is similar whether thyunnts 
nw grown on n trellis or on the surface of a bed, with this ciiflcrcnco 
that in tho fonner ease tlio main stem lins to bo carried up to ft 
miflieicut Iieight to teach the trollis iKsforo it is stopiMsd. '”* 5 ™ 
tho plants arc Imiiicd on the surfneo of Iho beds the tojw siioiildpo 
piiiciied off ns soon ns tho second rough leaf is fairly formed, Iho 

a Miig Iselitg effected cither long enough before planting to allow 
mcis to break, or notiiiitil Iho plnnts lmvqtnkon frcsh root after 
jdaiiiing, Ono hmneh will thus bo dovclopcd from the axu of oach 
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nonemybenqi&tdftoaittet 

metoafag^ in a bonae 

of dramageow the toikor othereo«i«o^ttomhtot,and cm tto 
sh^dMpUced torfs, grass aide downwards, below the «il, which 
shooldnot be less than 15 and need not be »«>»« {*>“ 
thickness. ThewmpostsbonWbcmodcmoderatelr firm, and only 
half the bed shonld be madenp at first the rest l«ing adde^ the 

Toots TCoxdte it. The melon may also he grown m Jaigcpot^sn]^ 
plied rrt&artifidjd manure or ntarnro The steins may be 

trained up the trdKs in the usual wOT,or the mftOTof a mnestove 
mar het&Kzcd for the pfurpose. If the trellis is conatacted m 
panels about the width of the l^hts, it can be taken down and 
converiiently stowed away when not in ^ ^ i. 

The mesenoe of too ranch moMtnre eitteris the otaiMpnere or 
in the soil is apt to came the plants to damp off at the neck, bnt the 
^ if it appeaxst raayl«cfaed»dl^applS^g a Httle fresh-slaked 
lihre round the stem m the phmt 
^e varieties of melon are continually reoe&Tibg additions which 
are more or less permanent. A great deal depends on getting 
the varieties true to. name, as tiiey are very liable to get cross* 
fertihzed hf insect agency;. Some of the best are—’ 

udOatmEmma- 

otBath, Shstaor Cutle, a&d ESTPtiao. 

125. TheJrulfo772^Honisii^ra,isadecidnoQstTee, withmonoe- 
cions fiowet^ and oolong compoond irmts, having a rich aromatic 
ftxTcmr agoA a fine sabomd hnce; The fndt is in Tennest for the 
dessert dnrioathe months of Augnstand September. It is anative 
of Persia, ana succeeds wdl as a standard in the wanner parts of 
England, cspedally in shelteted mtoaticnis, but in the north 
of Engbnd and the less fovoozed parts of Scotland it teqmtes the 
a^stance of a waD. The staudaid trees xeqtiie no other pruning 
or txaiiung than an oceasioDal thinning oat <n the branches, and me 
g^en^^anted on gias^lawn^ to prevent the fouit being damaged 

The tree succeeds best in a nch, deep, and somewhat moist loam, 
Imt growBwell in anysoodgardenground. It isnsnaUypropaigatea 
either by cuttings or layers, which latter, if made from the older 
hianches of the tree, come sooner into hearing: Cr^^ga planted 
in the eptipg ahonld consist of we]l*iipened shoots of the preceding 
year, with a joint of twn*yeaxHdd wood at their base, orif plan^ 
in antumn should hare tiie dioots well matured, and famished 
with a heel of two-year-old wood. The hianches and esven stout 
tobs are sometimes employed as cuttings instead of the yonneer 


Ju 7 5 ””’'* .««-M macm wiiuiumu uia fouit acouircs 

character trhich » oa^owa 
^ cMtirated in this Kar it leqniKs 
abundance of water wlnle tlm fruit is swellhuL and aisn 

Tte Amrfite u merely a mnooth^^Stinned varielv of fhe 
be included under tiiat head (see iw. lapk 
1-/. tlfte Atf/, Ooiylns Ardlana, or harel-nnt, one of our indi* 


' layers, or more 
o gnfred. 

fcTOT. U either tip or the filbert l4 ^tailed « S 

dwst&h proMc trees may he obtained : and. hr mnn^tS 
In antamn, the trees may be kept qu ite neat am “* 


{lT.inT8. 

The eonntv of Kent has lone been edehrat^ for the crftnre of 
n S counry «*nrkcL Tlie vounc plants are almost always 
1 ^'iSl^^^bSshe^ Md nw p&ntcf 10 to 12 feet npart, 
f*?^*”5^^tlirkert from crOTdtoE or ahadingcach other by 
hemg for nhont 

three ani then, being cut to 

the Roniid. they will pnSt out from near the top five or sue 
at the winter pruning in their Kwnd year ore 
Iwtocd^alnL A hoop 5f snfliSent diameter is then placed 
?rithin foe brandies^ and thedioots arefastenrf to it at al^teqnal 
distances. In the spring of tlic fourth year all the 
hack nearlv to the pnndpd stems, and ftom these cuVhack 
short shoots proceed, on which frnit may he exinctcd in the 
ine year. Those vrtlich have borne freit are afterwartU rtmimia by 
the Kidfe. The leading shoots are always rijortened obont two* 

thirds. Everyhearingfoigisdcprivcdofitstop,andallauckcraBre 

**Thcnatb^*amono!cions plant, it is ncccsraryin the winter or 
soring inuoing to take care that a sufficiency of the male 
those prodnera in pendalous cstkinS“*are |>iv<rrvcd. The female 
floirw^whidiiwoducotbefroit,arcnotTiaibfo tillapnng, andnfwar 
in the form of plump buds, uToducing from their apex several 
crimsem thre.*id 5 , which arc tne styles to which the pollen from the 
catkins should be applied. 

the bnt kinds of imU tor Kaidcn cnl«^ttonw Igral jetTs 

ITMle yfiberts, the Cosfotd, the >onrfcb IVoUSCf and IVareonls 

IkolUte« 

125. The OrannCf Citrus Autuntium, has been usnaliy cult!* Orsnge^ 
rated in England for the beauty of the plant and the fragnmec of 
its blossoms, rather than for the purpose of alTanluig n EUjmly of 
edible fruit. The latter can,liawcvcr, be easily grow n in n hol-fionse. 



form of orange house is the ajKin*i 

rides; the height and other conditions being similar to thoce recom- 
mended for store plants. The trees may lie planted mit, a row on 
each ride a central path, in a house of moderate w idth. Ihe borders 
must be carefuUv made, with a drainage bottom of from 9 to 32 
inches of broken bricks ortnbbly stones, and a drain leaiiiiig to tlio 
exterior. Bon^ turf with the grassy ride downwards should l»e 
laid over the (fruina^ matciial, and tlun 15 inches of |?ood turfy 
loam mixed with gntty sand or fine burnt ballast, to keep it |«r- 
meablo to water. The trees, if intended to be ]N>rmancnt, should bo 
placed 10 to 12 feet apart Bottom heat (aliout bO^ beneficial ; bnt 
It is questionable if its advantages beneath a Im of foil arc not 
mote than conntcrbalancod hr the risk of over-di^’iics^ and tho 
inconvenience of getting access to the heating pipos in cn«e of reprin 
becoming neccsraiy. It will gcnetnlly be found more convenient to 
grow the plants in pots or tubs, and tlicn liottom heat can be secured 
by plariug them on or over a series of liot-water p4y.-s kc]tt near to or 
above the gronnd IcvcL The pots or tnlis should be thoroughly 
well drained. The f emperature may lie kent at about 50^ or 55* in 
winter, under which treatment the trees wul come into bloom in 
Februaty ; the heat must then I'O increased to 50* or C3* in the 
day time, and later on to 50* or 55*. Throughout the growing 
season the trees should be liberally watered, and tboronghly wasbeS 
OTciy day vtith tho gahSca engine, care being taken not to ii^uro 
the^^ leaves ; this will materially assist in kocidng doirn insect 
The fruit may be expected toripen from about the middle of OctolMT 
to Januaty, and if the sorts are good will bo of excellent qualltv. 
IVhea tbo trees are ot rest the soil nnist not be kept too wet, rinro 
this will produce a sickly condition, through tho loss of llio small 
feeding roots. Tho trees require little peuniug or training. ^Vhon 
a bran^ apprara to he robbing the rest, or grairing ahead of them, 
it shmild DO riiortened back or tied down, 
njen grown for the production of flowen^ which are always in 
request, the jilants must bo treated in a similar manner to 
bat may do without bottom lioat. 


3talU«lhooA,whlciis 

a very oisnact sort with red Sesh ; ana the mata or silver mogc. 

rersica, or ^reica vulgaris isonr Praek. 
*7“®- TJictparetwoptincipal 

SS’ 'rith n smooth 

jSm- would tkerefon* aimcarto ko 
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grow on the same I 
have been 1 
one kind c 
re^t 

mnltiply tkc choicer varieties, peackrs and 
a^rihes are ki^^ upon plum or almond stocks. Fot dn ritna- 
wfamkte. but they urn art 

wiiite for damp or dayey loams it is better to use plums, llonble^ 


both peaeto nnd neetarinn have been known to 
hMw nrniiii end wtoviduals liolf-peach iudf.nectarine 

md of fimt. Their ttcatmenh moreover, isthe mme in cvciy 
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iioiiia lYO iniu n tiiicKitPi^s oi irom v inoncs lo js incurs or roiign 
niitrrials, siicli os l»rokrn )»ric);s or inortnr nibbisli, over wliich 
ihoulil 1 h« iihccd a layer of rough turf ^vith ihc gmssy side doirn- 
i\*anls, niiu then the gooil loamy soli to form the Imnler, which 


working is sometimes hencficial ; tlius nn nlinond budded on n plum 
stock nmy ln« rebudded with n tender peach, greatly to the ailvan- 
tage of the latter. The peach lK>nler should be composed of turfy 
mellow loam, sndi ns ismiitablc for tho vino p.ud*tho f*g; thfe 
should be iiW in ns rcugh a state ns possible, or net broken small 
and fine. 1*ho bottom slionid slope towr^rds the cuter edge, whcio 
.*1 drain should 1>o^cutt with nn ontlct, nnd on this eloping bottom 
should be laid n tliicknei^s of from P inelics to 12 inches of rough 

materials, — '■ — — 1 

should 
wanls, 

need not lie of greater 'depth than 18 inches, for the peach tree is 
most proxluetive when the roots nre kept near the surface. The 
honlem should not be cropiHHl heavily snth culinary vegetables, ns 
deep trenching is vevy iiyurinns. Sickly nnd unfruitful trees 
may oRcn he revived by bringing up their roots within 5 or C inches 
of the surihec. The exiH'rience of the Inst few seasons has however, 
been so disastrous that it has lYcen ipiestioneil wlkcthcr it may not 
U* lH>tter, in cold soils nnd hicak situations, to aliandon outdoor 
|vach culture, nnd to cover the walls with n casing of glass so that 
tlie trees may be nmler sliolter during the uncongenial spring 
weather. 

The fruit of the i>each is prmliiciHl on the ri|ieniHl shootn of the 
pn'ceding year. It the^c b** too luxuriant, they yield nothing hut 
leaves • nnd if too winik, they nn* Incapable of developing llower , 
bni|s. To fiimish^ young shoots in suflirlenl nhiindnnee, and of * 
requisite strength, is the great object ofjwach (ruining nnd pruning; ; 
Trees of slrmlepgroiring. twiggs- habit naturally fall most readily ! 
into the fan form of training, nnd nerordiiigly this has general] v been 
Adopted ill the riiltun* of iicarlirs nnd nectarines. The old fan 
form is very ncarl 3 * that of ng. 82 (p. 245). The young tree is, in 
many cases, procureil when it has been trained forlwoor three yrarh 
in (lie nursery; but it isgonerallybettertocommence with a maiden 
plant, that is, n plant of the firvt jvar after it has hi^n hmlded. 

It is then in onlinaiy practice luadisl itown to Hvo or six buds, ami 
in the foliowing nummer from two to four shoots, nrconiiitg to the 
vigour of the plant, niv trained in, tin* labrals from which, if nn}% 
are tliinnril out nnd iinilrd to tlie wall. If theiv aiv four branrhos, 
the two central ones nn* shortened hick at (ho suV»s|ncnl winter 
pruning so ns to produee otlifra, the two lower ones iwing laid in 
nearly nt full length. In the fullowing sea«>on ndditioiml shoots 
nre sent forth ; nnd thc|iroce'^s isirtK'alid till tight or ten principal 
limbs or mother branch«'s niv obtained, forming, as it were, the 
frame-work of the fiitun* tree. The lininrhe.s may lie dopn-ssinl or 
ednvated, so as to check or encourage them, ns ocmion mn}* ari.se ; 
nnd it is highly advantiigeoutt to keep them thin, without their 
liecoming in any {tart dciich.nt of young shoots. Sometimc.s a more 
rapid mode of format ion is now adopted, the main shoots Ifoing from 
the hrvtlatd in nearly nt full Icn^h, instead of licing shortened. 
The pnining for fnsit consi*-ts in diortoning Inek the Int crabs which 
Imd lierii nailed in nt the clidimlding. or Mitnmor {inniing, (heir | 
length de{>eudtng on their individnnl vigour nnd the Inxurinnee of | 
rile tree. In welbtlevi*Io{Kd shoots the Imds nre generally double, 
or ratlier triple, a wofxl bnd growing lH.*tween two fruit buds; tin* 
shoot must be cut Inch to one of thcM!, or else to n wood bnd alone, so 
that a 3 ‘oniig ehoot nin^* Ijo pnidurrd to draw nji tlie sa]> lieyond the j 
fruit, wliieli is gmewliy desirable to^l•cun* itsproiierswelling. The I 

S oititDftliiHle.iding shoot issulweiiuentl^'idnchedofr, thatitmavnot | 
raw away too much of the sap. If tin* fniit seta too ahundniitly, it j 
must Is* tiiiiinnl, firt when as Inxgo us pc.is, rrdneing the clusters, 
nnd then when as largo as nuts to' dislnbute the crop eqnnll}- ; the 
extent of the thinning depend on the vigour of the tree, but 
one or two fntits ultimately left to each Sfjimie foot of wall is a full 
nverago crop. The filial thinning should take tdnre after stoning. 

Tim l)est-place<l healthy 3 *oung shoot produccHi from the woihI buds 
nt the basa of the lieiring hmneh h to he carefully* pnvservid and 
in due time nailed to the wail. In the following winter this will 
take the place of the branch which lias just homo, nnd is to bo ciil 
ont. If there Im no young shoot IjcIow, nnd the lieartng branch is 
short, the shoot nt thu tioint of (ho latter may sometimes Ih* preserved 
AS II fmit1>e.iror, though 
if the bearing branch 
lie long ic is Ijottcr to 
cut it back for young 
w*ood, I i is the neglect 
of this which constitutes 
the principal fiinlt in 
cany^ngoultheEngliAh 
fan ayntoin, n.s it Ls 
usnallypractiscd. Sorc- 
ral timea during aum- 
racr tho trees ought to 


Fig. 8 ?.— Montreull Fun Training. 

1» regularly oxamificd, nnd tho 3 *oung ahootn resiieelively topped 
or thinned out ; those that remain nra to Ims nailed to tho wall, 
or hract'd in witli pieces of aicndor twigs, nnd the trees ought, 
occasionally to lio wnahed with tho garden engine, 
llic Montrcuil form of training is ropreecnted by fig. 87. Tho prin- 



cipal featnre is tho snpprcssion'of tho direst dmnncl of the sap, and 
tho inihsntution of four or more commonly two mother branches, 
so laid to tho wall that tho central angle contains about 90^. The 
other branches arc all treated ns subonlinnto mombers. Tliis form 
is open to tho objection that, if the under branch should die, tho 
up^r one cannot bo brought down into its place. 

^iio form h la Dumouticr (iig. 88), so called from its inventor, 
is merely a rofincmcnt on tho Alontrcnil method. The formation of 



Fig. 88.— Diimonticris Fan Training. 

the tree commences with the inferior limbs nnd {irocccds towards 
the centre, tho branches being lowered from time to time ns tho 
tree ncciuirvs strength. 'What is most worthy of notice in this 
method is the management of the 
snlKinliimtes in the {mining for 
fruit. ‘When n shoot promises 
blossom, it Is gcnerall 3 * nt some 
distance from the point of In- c-.. 
sertion into tho old wood, nnd tho 
intcnncdinto space is covercil with 
wood buds. All the latter, there- 
forv. which are between tho old 
wood a and the blossom e in fig. 89, 
except the loirost 2r, nre caivfiillv 
removed b 3 ’rio«j^fo;nicnicii/. This 
never fails to nroilucc a shoot rf, f„. gP—PruningilaDumoutier. 
the growth of which is favoured b 3 * ® ^ ^ 

dr.<;tro 3 ‘it]g the useless Fnnt 3 * c nbovo the blosusoms, aud pinching oil 
the iHiints of those whicJi arc nccessaiv to perfect the fruit. A tc- 
{dneiiig shoot is thus olitaiiictl, to wiiich the tehole is invariably 
shortened At tho end of the ^var. 

Mr ,So 3 *nionr *8 form (fig. 90) approaches more nearly to the Frcndi 
inethnd than nn 3 * other prncti*iC(l in England, but the dirc^ channel 
of the sapis not Mipprcsscd. It will be seen that tho bearing sboots 
nre all on the npjter side of tho mother branches, and that theso 
benring hlioots nrn WI 10 II 3 ’ roproduced onco a year. Tlio one side of 
the annexed figuro represents tho tree after the winter pnining, tho 
other (loft hand) side Iteforo it has undergone that operation. On 
the latter side tho young shoots will bo seen to bo in pairs, and at 
the winter pruning tho lower one, or that wdiich has home fniit, is 
cut out, nml the otitcr i.s brought down into its place, and shortened 
to about 8 or 9 inche.s care W'xng taken to cut at a wood bud. At 




Fin. 90.-- Sc)*mour*s Fnn Training. 

tho suininor dislniddiiig fho^c buds which are best placed and at 
tho same tinio nearest tho Kisc are left to siqiply tho future 3 *car *8 
licaring wood. Somo ohjoci that the annual excision of tho hearing 
shoots {irndiiccs a series of rugged and incre.nsingl 3 * ugl}* protuber- 
nneos at tbeir base nnd along tlio upper surface of the^ princi{)al 
hmnehrs ; whilo ollteni declnrc that this modo of training is tlio 
most {lorfecl in ihron* that has l»ccn derfsed. Wo are inclined, how- 
ever, toitreforthe ohfrnii form, which when woll executed is nearer 
tho natural habit of tho tree, and best adapted to tho uncertain 
climate of England ; moreover, in nil cases, ultra refinement for 
the sake of n{nK*Aranoo is nelihor profitable nor judicioiis. 

For cold nnd Into situntxons, tno Into Tlioinas Andrew Kingiit 
recomnicndod tho encouragement of s|mrs on tho yonng yoro, as 
such spurs, when clo.so to tlio wall, generate tho best 



3 *earl 3 * wood, only pinching off tho minute succulent points. On 
Iho spnrs thus fomied blossom buds mil bo dewloped early ra the 
following season. This practice is well to cold situations. 

aXX. 3S 
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F«adi trees zeqidre protection, eepedalljr at tbe p^od of Idos^ 
i Mwning ^ particluaxlj in tiia north of England and in Scothmd. 
Canvas or Inutiiqg screens oxo most eiS^ctnoL Bj np^dyii^ those 
early in the season, great benefit he derivedlrw retarding tbo 
blossoin till the fios^ nights of ^img have passed. IVboden and 
glass copipgs are vexynsefol in rrarding off frosts. 

iWeing.— pruning and tnanii^ of the trees in thn 
peadi house do not differ snateri^y ftom the methods practbed 
out of doors. It may also be stated here that rrhen occasion arises 
peach tieesvell funushedrriih badsmayhotriu^lanted andfotced 
uame^tely rrithont rishto the crop of tndti a matter of some 
importance trhen, as sememes happens, a tree may accidentally 
falL In thefoidng of peadhesfire heat is commonly appBed abont 
December or Jonnaxy ; ont it may, vrfaere there is a demand, begin 
a month sooner. At first the house dionld be merely kept clvm 
at about 45% bat the heat shocdd gradually increase to 55^ 1^ the 
time the iteu eze in fiover^ and to 60* when the fruit is sot, after 
vrhich the house sbonld be kept moist sprinkling tbo mils and 
patfi^ or by pfochm tmter troghs on the return pipes, and the 
temperature shonla range from 65* by dt^ to 70*^ or more \rith 
sun heat. After the fruit has set, the foliage should be refreshed 
and cleansed 1^ tiie doily use of the syringe or garden engine. 
Tflien tiie fruit has stoned, that is, as soon as the kernels have 
hm formed, the tempemtuie should be raised to abmt 60* ns a 
xnxnimnm, and to 70% iRitli 76* snnbeat, osa mosdmnm. TTatcr 
must now be copvrasly snpplud to the boroOT, and air admitted in 
abnada^. Aiter^the mia of April little fire heat is xeq^uircd. 
when the frnit begins to ripen, syringing must be discontinued till 
™ crop IS cathfm, after vrhich the syringe must be again occa- 
aionwy nsed. If the leaves should happen to diade the fruit, not 
only durag the ripening process, but at any time after the stoning 
peiio a, they shonlg be gently tamed atide, for, in order that the 



firem laMaw, which is best prevented 
tMjg^^bonse deor and snffidently nunst^ and 


the holders of 
the house moll 




feet apart, bat standards in orebards should be allomed at least 30 
feet, and dvrarf huafi trees half that distance. 

m the formation 0 ! the trees tlio same plan may ho adopted as 
has alzoady been described os smtahle for the apple ^r. 116). For 
the pear orchard a vnirm situation is very desirable, mith a soil 
deqp, suhstontiiil, and thoroughly drained. Any good free bam is 
Buitahlc, hut a calcareous loam is the best The late Mr Birm 
recommends that peat trees morked on tlic quince should have tho 
stock covered up to its junction irith tho graft. This is effected 
by raising up a small monnd of rich compost around it, a eontriv- 
anoo mhimi induces the mft to emit roots into the surface soil, 
and also keeps tho stock from becoming hard or harkobound. 
Tho fruit of tho pear is produced on mhich appear on slioots 
more than one year old. Tho mode mort common^ adopted ot 
training mall pear-trees is the hoiixontal (see 80, 81). For 
the slender twiggy sorts tho fan form is to 1 m preferred, while for 
strong jgrowers Jiko Gansers Bcmniot, tlie half-fan or tho lioti- 
aontalis more sidtahlc.^ In the latter form old tn*cs are apt to 
acquire an nnduo p^cction from the mall, and become sciuccy, to 
avoid mhidi a portion of the old roars should he cut out onnuallr. 

The summer pnininjg of estahushed wall or cspalior^ndl trees 
consists chiefly in the timely di^lacing or rubbing off of the super* 
flu^ shootSr so that tho winter pruning, in horizontal tnining, is 
little more than aiyusting the leading shoots and thinning ont 
the roura, which should bo kept close to the nail, niid allowed to re- 
tain but Iw or at most three biid& In fan-txniniag, the subordi- 
nate hmeh^ must be regulated, tho spun tliinncu out, and tho 
laterals finally estahUshed in thcirplnccs. Wlicn horirontnl 
txm hare fallen into disonlcr, the branches mert’ be cut back to 
within 9 inches of tho vertical stem and branch, and trained in 
is^ted graftwl with other sorts, if a variety of lands 

Summer and antnm pcan rtiwiW he gathewd hefotc thw on 



ibffcfics; 

Zu^SAstziea e. Jalr. 

Myl onta. 

wopawe Goldie 

Hales Eax^. v jSl 

wwaniE&rToii:::;:::bii7^ 

wadd^m Biitaipe::: :.S ^ 

*** t.BLe. Aac» 

{e.Aiig. 

lb. Sept 


CrawJtord*Sla^j',,,,,__ 

Gnmemgaonne 

A*oUeBe.. ....... . 


^ e. Aug. 
)K8n»t 
e. Aae. 
b,8^. 


Ixemler 

Aorai Geome.. 
&lleei 

~ looe. 


Ang: 

SepU 

Aap. 


late AdmltaUcL 


.boa. 

.m. Sept 
.in.S^ 
>in.e. Sept. 


Besw Tordire 


Wanmztim Adulmbie .. 
Saiway 


_ _ „ , AecfarineA 

Bidsovsn.... (e. Aug. 

',h.8ept, 

, , e. Aog. 

e. Aug. 

ISO. The Pear bna 


1 w. QCpii. 

Ik On. 
je.Oet 
(kKor. 


Vlolette HStive. | Aug. 


WelbeckSee flttng, 
Victoria 


Sept 

Aug. 


k SeplL 

..kSept 


J e. Aug. 


Albert nctcBi.. . 

««B«ekomaeriiii):;:;S5; 
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tw Mwiog the rips of readily 
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Pjwnts. The dvazf and nrzamid frrnn , Qualities nf 
gardens, ate obtained hr gia^nir on «*** *!*®* nanwly planted in 
beii* the W;®StKSl‘^’ 25 ?'*«^the^ 

2“* SBitable for thin >ts ^aoe-toofiM 

damp natnie. Some of “F those of a cdS 



1 1 1 ns wanted, tho fniit from 

^ndard ticca Uiot succeeding thcjwodnce of the will tiws. lit 

5s?*®"®!,®!* G. Kndlcy recommend, eathctiim 
i?{.2sIE Ji.®"* different fimcs, the first n fortni^it ormmhcfon 
it u nne, the second a week or fen doya after th^ and tlio tliinl 
^ gathering will come into eating latest, 
fa trart may ho considcmhlv prolo^i It 

wMdStiMe ^ ®‘hw rorta 

^m,n ^ * *^*’*'! ‘*’"® *“ “ mature state. 

*®*J’ Bwmerem^ while comramtiralr 
^1?!^ “J? in any ordinaiy ganlen. The following is a 

Sri * ^ IPod aorta •which do well in the climate of Dntain 

in ..2 ^° howcTcr, vanes considerably 


in different scasQns^ 

5 * 5 »d Amanllt Scml* ^ 

psar:-;;#a 

pomio do Ls^., ’{v* 

seHe 

S!S"i&SSgS“'"'’"-g3-' 

ji»riei«isi£!?:”;:;:::;g™;' sS?: 
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MlhoiStoMfluV: ;; [,0ct -Dee. 
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in its ®r 8ativa,Pine. 
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"6 Idunged in iSdri WtteP2^ 
ir decaying leaves, or hn Imi- matcnal, ancli ns tanner's 
, ^ through hoUo^i»mJ^J*“* ®*thcr in riiies 

^e^ the ^nnringheda. **!j*?'*^ W*wiitcr tanks pmeed 

^td&lnesshe’Stl^fc* «nd U^rat 
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It must lie regulated in its application by the amount of light and 
of wannth in the air. During the season irhen the plants are at 
^rat it should be comparatively lovr; during their season of active 
growth it should be considerable; aw during their ripening season 
it shoidd be ]^hest of all. 

The top qnt of an old loamy pasture, including the turf, and 
mixed \dth about one*thinI the bulk of good wdi-rotted dung, forms 
a suitable oomp(^ for the pine-apple. The soil used at Meudon, 
where these £mts have been very successfully grown, is a sandy 
peat or leaf-mould obtained from a lugh-Iying spot, where hard- 
wooded trees, diiefly beedh, have long been growing. The late Ulr 
Fleming, when at Trentham, used a mixture of three parts turfy 
maiden loam to onepartof pea^ these ingredients being mixed to- 
gether and laid under a wooden platform on which sheep were fed 

i whidi was so constructed that the dung mid urine of the shera 
hll through), and left there long enough to become wdl ezuiche£ 
OQier noted cnltivators have recommended turfy loam aud sheep or 
deerdnng in the pn^ortion of six of loam to three of the manure 
one of leaf-monla being added. The compost ^ould be prepared 
a considerable time beforeliand, and frequently turned over and 
aerated; when used, it should be roughly broken with the lEpade, 
but not screened. Some cultivators, who do not otherwise enrich 
the soil, use half-inch bones and soot at the time of pottiim in the 
pnmortion of an S-inch potful of each to a harromul or fibrous 
snrmce soiL The plants when growing frredy are benefited by the 
use of liquid manure of an ammoniacal chamcter. 

The pine-apple is sometimes propagated by planting the crowns 
which grow on the frtiil^ hut more commonly from the suckers 
which appear at the base of the stem, these being a less time in 
aniving at a fruiting sta^ ‘^lien removed frmn the fruit or sten^ 
tile crowns or suckers ore trimmed and laid aside till the scar has 
dried, after which they axe potted. This usnal^ takes place 
dnrii^ Angnrt or September, as the offsets shoiud be allowed 
to obtain considerable Size before ih^ ate removed, for the reason 
that laxge suckers grow with more vigour and come sooner into 
fruit than those of smaller rize. tiiould he placed in d-indi 

or 8-indi pots, the soil being somewhat lighter then than that used 
afterwards, ^ey may be tiigbtiy shaded for a tiiort period, and 
in about ei^t or twelve ^ys may receive a lit& water. The old 
routine of ^e-ap^e culture emmced a period of three years, but 
ibis has been reduced by modem growers to about eighteen months. 
The mote rapid method was fii^t bron^^t into notice Aberctomlne. 
Its chief features are the em^oyment of more mature suckers at 
the outset, and the acctieratiou of toe growth of toe plants after- 
wards by the application a hotter and moister atmo^bere than 
formerly, so as to obtain the growth of two summers in one. 

The roots should be preserved in a freto healthy state during 
wmter, soasnottozeqnirebeingentaway, as wasfozmerly done; and 

and b^^ keeping wdl under control About 

beginning m htarch, or earlier, toe finwardest young plants from 
suckers are selected from toe stock of succession plants, and toe 
earth and roots examined; tiiOT are then put into larger pots in 
good soil, andplnngedinabednavii^agei^bottomheatmabout 
85”. Thqr leonire to be shaded for a few days, and after to^ 
beg^ to root shonld xecdve moderate waterings. As soon as the 
roots tiiicken in the balls of soO, whidi will be about toe beginning 
of August to^axetobe transferred into 10-inch or 12-inch pots, in 
wbidi they will matiuetlidrfriiit. At eato successive shift the ball 
of earth and roots is to be preserved entire. From Match onwards 



June 80” to 85” by n^ht, 95” to 100”'b|y day. After the banning 
of August toe beat is allowed to decme graduoUy until it arrives 
at toe winter temperature of 60”. While fire heat is used, the 
nocturnal iemperatnxe toonld not exceed 80”, and snfficimt 
m<fistnxe must m supplied. To prevent toe plants from being 
drawn, they should be allowed ampe space — 2 feet from plaiit to 
plant is not too much — and be placed os near toe glass as possible. 
In August and September abundance of air and more copiotu sup- 
pUes of water axe given. To prevent the roots from damping off 
m winter, water must be cautiously applied, and toe pits shouM be 
heated by means of fire heat rather wn ly fermenting materials. 
Some goraenexB apply this Inennud mode of cultivation only to toe 
varieties of toe Queen type^ but our best cultivators for toe mdst part 
adopt it in its main features for all vuieti^ and toe fruit produced 
is finer than that grown upon toe triennial course. Thos^ how- 
ever, who wish to cultivate such large and coarse sorts as toe 
Providence may posribly find it necessary to take a longer period 
for fruiting them. 

The period at which ^ne-apple plants first toow their fnut stems 
is toe most critic^ in toeir ttoole cultaTe.^ The plant must be of a 
oertain age^ or at least of a certain magnitude, before it will^ start 
fineely or to good purpose. In the second year a Queen pine is 
capable of ptroducing a perfect fruit ; and in toe third year the laxge 
varieties arrive at puberty. The solid part of toe stem is then 


observed to have increased in bulk, and to have ascended consider- 
ably alxivc toe soiL The start is generally required to be made at 
a porticnlu period, bnt the fruit stalks do not mpear until toe pot 
is filled with roots. It is therefore necessary that toe roots shall 
have nearly occupied all the new soil by the time the development 
of the fruit is required, and cam shonld be taken that in winter 
toe tender fibres should suffer nutoer from drou^t nor from exces- 
sive moisture or heat: After toe plants show fruit th^ are never 

shifted; bnt the surface soil m^ be replaced some fresh and rich 

compost Water is supplied from time to tone, buttoonld never 
be raider than toe average temperature of toe bouse. Whilst too 
fruit is swelling; care must be t&en to cany on toe of the 

plant with equabilily and moderatioiu As the friut approaches 
maturily, wutor is gradually withheld, lost toe flavour should be im 
paired. Fine-appte shoidd be cut a short time before th^ obtain 
complete matimto; to^donot keep sonnd long after being cul^ and 
consequently, if toey have to be kept over for a short period toe plant, 
pot and all, shouMbe moved to a dryish moderatdy cool room. 

The Hamiltonian s^tem of pine growing was at one time more 
frequently adopted than now. Instead of the suckers being de* 
tacEed fiw their parent stems beforo fruiting, toe base of toe old 
stem was bared of leaves and eaitoed up with rich compost, into which 
it rooted fredy, each sucker tons producing a ripe fruit in from eight 
to twelve months from the time it was sterteo. When this fruit 
was cn^ toe process was repeated till a third succession of fruit 
and a fonrth were obtained, after which toe sucker whito bore the 
last fruit was cut off with 6 or 8 inches of toe main stem, and potted 
so as to furnish another similar progeny of suckers. 

The Queen, as a qnick-frnitimgsort, and toe larger Smooth-leaved 
Cayenne; are toe cluef favourites among cultivators. It may, how- 
ever, 'be useful to give toe names of a few of the best varieties : — 

Spinelm-Ieaved Finc-a^le, 

Smooth-leaved Cayenne, froit laxge, cylindrical : good In winter. 

Spiny-leaved Pine-apples, 

SlackJamalcatirnitoval. 4to6]b: one of the best for winter use. 

Charlotte Bothschlld: fruit GyUndrlcal, 7 to 11 lb ; good in winter. 

Enville: fruit pyramidal, 6 to 7 fi». 

lady Beatrice Xambton : froit pyramidal, 11 1b; good in winter; very Juicy. 

Lcxrd Coxlngtoii : fruit cyllndifcal, 5 to 7 lb; good In winter. 

Prince Albert: fruit pyramidal, 6 to 8 lb; best In summer and autumn. 

Queen: frultoylindzical, 4to8]b; the best sort for general puxiMScs. 

Xhotesby Queen: fruit roundish-ovate, 6 to 8 lb. 

132. The Plum, Fnmns domestica, is considered a native of Plum 
England, but many of the best cultivated varieties have been intro- 
duced from France. The fruit is not only prized for dessert, bnt 
also for culinary purposes. 

Plums are propagated dhiefiy by budding on stoc^ of the Mussel, 
Brussds, St Jrolien, and Pear plums. The damson, wine sour, and 
other varieties; plimted as standards, are graemlly increased by 
suckers. Forplanting against wdlla; trees Twcdi have been trained 
for taro years in toe nnis^ are preferred by some, but xnaiden trees 
can be very snccesaTuUy introduced, and by a oourse of liberal treat- 
ment with less hard proning, may he more qiradilv got to a fruiting 
state, ^y good weU-dxained loamy soil is suitable for plums, that 
of medium qualify as to li^tnesa being decidedly preferable. Walla 
with an east or west aspect are generally allowed to them, toe dis- 
tance between the trees beiim from 20 to 80 feet. The horizontal 
mode of training is adoptedTlfy many, but the fan or half-fan feums 
are also very cmmmonly followed, ana where there is sufficnent bright 
probably toe fan fystem isfhe best. Thesboots on^t to be laid in 

S * or quite at full length. The fruit is produced on small ^nire cm 
es at least two years old, and toe same sfpnrsrantlnuezrnitful 
for several years. Standard ]^am trees should be planted 25 feet 
apart each way, luid dwarfs 15 or 20 feet. Sucdi trees require only to 
have a portion of their wood thinned out occmsionolly when toey are 
young. The hardy kinds grown in this way are veiy wdnetive. 

In mvonxable seasons the cr^ reciuire thinning, to relieve the 
bxaneshes from too excessive weij^t. The unripe fruit; if fully grown 
and b eg in ning to change colour, is quite fit for cooking. For dessert 
purposes the fixdt should be allowed to remain on toe tira as long 
as it will hang, and shcnzld be gathered by the stalk without dis- 
turbing toe bloom. Such kinds as Coe’s Golden Drop and Ichwqrth 
Imphatrice; if gathered dry, wrajmed in tissue paper, and laid in a 
dryoool frrdt-room, may be kept for memtbs fit for ni^ 

T)^ following is a sefectiem of good rriiablo varieties of plums, 
with toeir times of ripening 

J}e88eri Plums. 


Early Green Gage. e. Jloly. 

vapasuin 

Biversls Early Apricot Ik Avg. 

Bemdston'S Snpmlj m. Aug. 

OuUlns Golden m. Aug. 

Green 6i^. m.e. Ang. 

e. Ang* 

Washington Sent 

^gelina Bimdett *b.oqpt- 

Pntple Gi^.........**«*-«n. Sept. 

Xianeparent .b. Sept. 


Woolston Blocd:.. .1i.Se^ 

jeffenon 2^1^ 

Eirfce^ *>•»- 

Hnlings’a Snperb ....m. 6cpL 

Seine Glanae dn Comte 

HSthem. ) _ . 

Cotfs GoldenlBrqp. ..c. 

Xtrine Glaiide deBBTiy«.|^ 
Ickworfh Bnpfratxioe ....li. Oct 
late Elvers 


...U. WbW 


b. Eor. 


276 


HOBTIOT 7 LTUEB 


£odr Siren e, Jidy. 

lk»ly .It-m. Aug. 

Cnr. BLARg; 

Salttn. xii.Ai^ 

Fnnliera...*... ...... «...iaA.Aiig. 

Orleans. ..e.Aii8. 


Culinary Fluim. 


ie.Ati8. 
— "H SepL 


Quince. 


I 'WUte UBsnnm Boinun . . . . 8e, 

'liltdidiovi. b. 

P 0 Bd*s Seedliiffi ..ban. 

'Vleto>lB<AldMtoB) bjn. bm 

GSrlttento'e Damson m. 8ep& 

Bbnnond 111.8^ 

\^^8aar..,.. m. Sent. 

Antiiniii Compete. a flepSi 

I Bendairs e, 8e|A. 

iBeUAdeSepteoibce. b.in. Oct. 


Prince Dngclljcrt 



138. The Qainee, Cydonia rx^mxm, is but little cultivated in 


Boap* 

beny. 
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Great Brifaun, two or three trees j^nted in the slip or orchard 
beinc in j^enertd found to be onjEdent for a Bupjdy of the frdt ; in 
Scotmnd it seldom approaches xcatority, unless mvonred a yniSl, 
The fruit has a powmal odotuv bnt in &e mw state is Anstene and 
ostringent; it, however, mokos an agreeable marmalade, and is often 
used to give flavour and ^ignauoy to stewed or baked ap^es. 

The qumee prefers a rich li^t and somewhat moist aolL The 
tree is generally propagated hj cuttinss nr layers, the former mak- 
ing the best plantSi onfc being lonm m grornng. It is mni^ used 
as a dwarfing stock Cor certain kmos of neaxa^ and for this purpose 
the young plants when bedded ont in the quarters should bo 
diortoed back to about 18 or 20 inches. Those requited to form 
standard fnli^beaTiilg trees should be trained np to a dnjde stem 
till tt height of 6 or o fert is attained. 

There are three principal vaiulics of the quince, the Poring^ 
theaps^le^haped, andthe pea^thaped. Themtugaliisaialler and 
more vigotw grower ton the othos, and has larger and finer fruit s 
the ATOle-shap^y which has nrandfrh fruit* is more productive, 
and ripens under less favourable conditions than eitiiOT of the 


npensiamrtnantiuitorthea;, 

184. The ^^plbmff, Rubus^fdfeua, whii^ is &imd wild in Great 
Britain an^ woods tfaroimboat Bnxqpe and Aristic SutaitL is 
j BUckeiA which may be token off tbe parent stools 
m and plenty in ^ 5 or 6 feet apu^ and at 8 feet 

I^«fte^Wtofthephmtt?thm-npfiOT 

robseqnentyev, and then decay. In dressto the plants, which is 
done imme&ately after to carop is gath^oH Sitoi^ 
the young cones only three or four of to 
tongrot are which are shortened about a^third. The stems 

durabr to iho mniiv tide of ^ f^the petpen* 

Siasi£,a;^ 


■uonia be lorked m twohdr fa . dlnA 

Autplos loeken elionldte^^wiiv!LrfJ'S » * ® inches. All 

ijy# tobhed the roots, — S'S'lSf 

being iesemdtoea,^i^ ffiX„^J^“«f ^ four best 

ntnafunia. Thete dioold bo “Bd warm 

the atrong young ahoob of ^ J^®bmaiy, as it is 

aotnnmal crops. The other .^»?**™** 7®**^ which hewr the late 


hU|fW till it has become blettcd. Tlicre is a pear-shaped 
pyriformis, and also nn apple-shaped variety, imdiformSs, 
both of wnirii may be propagatca by layers^ and s^ tetter by 
grafting on seedling plants of their own land. The fmit is somo- 
I times brought to market in winter. 

, 186. The ^Iratcterry of the garden has teen obtained by tho Stium* 
crossing of sovoml spemes of Fn^tia, to laigor-fniited sorts from bmy. 

; F. gnmaiflom, chilensis, and viiginiana, and the smaller alpincs item 
F. vcsciL The alpine varieties tlioidd te raised from seras; while 
to other sorts arc continued true to ilieir kinds by ruimcra. 

If new varieties are dcsirod, these are obtained by ju^moua erossSsu; 
and seeding. " 

, ^ The seeds of to alpincs should be saved from tlie finest fruit 
, ripened early in to summcT. They riiould atbneo te sown, 'either 
I in a toltered boi^ outdoois or in pots. Tlio soil should be rich 
and Iteht, and to seeds voiy slight^ covered by silting over them 
some leaf-mould or old decomposed cow dung. \^cn the plants 
appearand have made five or six leaves^ they should te tninsnlonted 
I they ore to romninfor hearing. Thcsccds sown in pots may 

te hdped on te gentie heat, and wlien tlio plants are lame enonffh 
I should bo pneked out in fine rich sml, and in Juno ttaufifened to 
to open ground for teatog ; toy will produce a partial crop in the 
autumn, and a full one in the fdUowing season. The same treats 
m^t may be applied to the dioiccr seedlings of the lamer-ftnit^ 

, sorts from which new varieties arc expected. 

1 ^ e^Wiahed sorts should bo allowed to root in the 

wil adjoining to plants which should, thetefoit^ te kept light and 
fin^ and as Mon as a few leaves arc produced on e&di the secondary 
V ^ w ’When the idants have tecome wcll- 

n^d, ihvy should at once te planted out, Tlici' do test in a 
rather strong loaniL and should bo kept tolerably moist Tlio 

!<»«>• Tlie ground should te 
Inched 2 or 8 feet deep, and supplied with plenty of mnnuro. a 
which ho just helew to roots, 10 or 12 
e^aw. Tile plants may ho init in on an arcRiiro 
^r»’Myat;. a trolAnoini stmwtemSS 
plants in 18 indies apart, and to samoi^miGO 

feSiTeffl KSea“iLo- S JSw vcl'*'*' 


ftuitA The fruit dionld no?te uShcrSl 

if possible^ it sliould be aui^dnr^ti^n ** 

The rnnnero 


Setrice. 



wuer snoy axe socurod to Wtir* piant& Tho 

*®®®,J®^®pdtmnsfe»wdmtoweU-drained^?iiJl^^ th<o-’nre 

diouM he coveted with dry litter orLSi?^®' frosts thw 

»qm« to bo placed nS.. not neceaarife 

fonang houses ioTCniilMa.T&^fa^^ nro moved iuto tho 

^brcumetiawheiriesttML finiLfaiin.A \ ^9 be hopt in vicu* in 

of wlwh have grown etoidilv from W.”*® *^®^’plonts, tlio leaves 
to grow themwodoS^tin ®*l’«»ed toliglit, nnd 
tot intodneS intohSa^ttS I^Yhcn th«^^ 

M 60* Ty fire heot, and weeca 4? 
leaves aDDear fn admitted ; should tho 




due. 
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iirst*Tato outdoor plantations, and if init out oarly in summer, in 
good ^undy uriU often produce a useful autumnal crop. 

Tlio 'TOTietics nro voxj numerous. Tlio following are some of tlie 
best and most distinct of tlioso now in cultivation, those marked* 
lacing spcciall}* suitable for forcing:— 

Amateur-^ brisk-flavoured variety. 

British Qacen *^no of the best-flavoured sorts ; requires good Gnlti\ntion, 
Dr iloge— a hardier fonu of British Queen, 

Elton-^atc, and valuable foriirescnlng. 

£ttchautress-a flue-flavoured late variety; 

Bllbcrt excellent liigh-flavourcd sort. 

Brogmoro Late Fine— a good late sort. 

James Veitch*— a huge solid showy variety. 

Keens* Seedling*— a flno old sort, of great merit for all purposes. 

La Constante*— an excellent sort, of snrtghtb’ flavour. 

Xa Orosse Suerdo*— large, and of excellent flavour. 

Loxford flail Seedling— ono of the best late sorts. 

XiUcas*— a useful fine-flavoured variety. 

Liyatt’s JEUxa— very high-flavoured, perhaps In tills respect nnequaUed, 
Oscar *--fa)od for a general crop ; travels welL 
rresident*— a nsofol hrisk-flavourcd sort. 

Sir Charles Kapier*— a capital market ftuit, rather acid. 

Sir lfany*-A favonrito market fruit. 

Sir Joseph Baxton*— an oxcoUent largo high-flavoured sort. 

Yieomtesse Hdrieart do Xhuiy *— good for all purposes; one of the best. 

137. The Vine^ Vitis vinifcia, a native of tho shoms of the Cas- 
pian, and a deciduous dimbing shrub, is hardy in Britain so 
far ns regards its vegetation, but not hardy enough to bring its fruit 
to satisfactory maturity, so that for all practical xiurposes tho vine 
must bo regarded os n tender fruit. Plantod against n %raU or n 
building having a south aspect, or tniiucd over a sunny roof, such 
sorts os the Bbch Cluster, Black Prince, Pitmoston White Cluster, 
Bo3ral hluscadine, Sweetwater, kc., will rijreu in tho warmest Eng- 
lish summers so as to he very pleasant eating, hut in cold summers 
the fruit is not eatable in tho raw state, and can only bo converted 
into wino or vinegar. For outdoor culture tho long-rod system 
is generally profened. 

\\*'hen the plant is grown under glas^ tho vine border should oc- 
cupy theinterior of tho house audoxtcml outwards in theflroiit, hut 
it IS best made by instalments of 5 or 6 feet ns fast as tho pre- 
vious portions become well filled with roots, which may readily bo 
done by packing up a turf wall at tho extremity of tho^^tion to bo 
newly made : an exterior width of 15 feet will bo sulficieut. Inside 
borders require frcqncnt and thorough waterings. In well-drained 
localities ttie border may be partiafly below tlio ground lowl, but 
in damp situations it shonld bo made on tlio surface ; in cither mo 
the firm soVd bottom should slopo outwards to^vnrd an cflicicnt 
drain. A good bottom may bo formed by chalk rammed down 
close. On tills should bo laid at least a foot thick of coarse hard 
Tuhbly material, a layer of rough turf, grass sido dowmwards, being 
spread over it to prevent tho comiiost from working down. Tlio 
soil itself, which should be 2} or 3 feet deep, never less than 2 
feet, should consist of fivo prts rich tnrfy loam, one mrt old lime 
rubbish or broken bricks, including n little wood ashes or burnt 
earth (ballast), one part broken olmrconl, and about one part of 
half-inch bones, the whole being thoroughly mixed, and kept dryish 
till usci 

Young vines raised from 0 }'cs are generally preferred for planting; 
Tho eyes being selected from wcll-riponcd shoots of the prexlous year 
nro planted about tho end of January, singly, in small pots of light 
loamy compost, and after stan^ug in a Warm place for a few na)*8 
shoiml be pluiii^ in a propagating bed, having a bottom heat of 75^ 
which should bo increased to 85^whcu the}* have produced several 
leaves, the atmosphere bcin^ kept at about the same tem^ieraturo or 
higher by sun heat during tiio day, and at about 75” at night. As 
soon os roots nro freely formed the plants must ho shifted into 6-inch 
pots, and Inter on into 12-indi ones. Tho shoots nro trained upnenr 
tho glass, and, with plenty of heat (top and bottom) and of ivatcr, 
with air and light, and manure irator occasional!}*, ivill fonn firm 
strong u*oll-rinonod canes in tho course of tho season. To prepnib 
tho vino for planting, it should he cut hack to within 2 feet of tho 
pot early in the season, and onlr 3 or 4 of tho eyes nt tho base 
should ho allowed to grow on. Aio best time for planting is in 
spring, when tho 3 *oung shoots linvo just started. Tho vines shonld 
be planted inside the house, from 1 to 2 feet from tho front wall, tho 
roots being placed an inch deeper in tho soil than before, carefully 
disentangled and spread outwanls from tho stem, and covered care- 
fully and firmly with friable loam, witiiont manure. 'When the 
shoots nro fairly developed, tho two strongest ore to ho selected 
and trained in. 'When forcing is commenced, tho vinery is shut 
up for two or three n'oeks without fire heat, tho mean toniporntUTo 
xau^iig about 50”. Fire heat must bo nt first applied vet}* gently, 
and may range about 55” nt night, and from 65” to 70”h3* day, but a 
few degrees more may bo given them ns tho buds break and tiio 
new shoots appear. iVlion they are in flower, and onwards during 
the swollingoHliohorric^ 85”may ho token os a maximum, ninning 
up to 90” Avith sun heat, and tho temporature maybe lowered some- 
what wlion tho fmit is tine. As much ventilation os tho state of 
the weather will permit should he given. A moist growing atmo- 

a )hcro is nccossniy both for tho swelling fruit and for maintaining 
10 health of tho foliogo. A due amount of moisture may bo kept 


up by the use of evaporating trouglis and by syrin^g the walls and 
pathways two ortiireo times a day, hut the leaves slionld not bo 
syringed. 'IMion the vinos are in fioAvor, and when tho fruit is 
colouring, the evaporating troughs should he kept dry, 'hut .flic 
aridit}’ must hot bo excessive^ lest the red spider and other huriM 
insects should attack tho loaA*os. In tho couiso of tho season the 
borders (inside) Avill require several thorough soakii^ of ATomi 
Avatcr,— the first Avhen tiio house is shut up, tiiis h^g repeated 
when tho Arincs hnA*o made young shoots a W* inches long, again 
Avhou tho A’incs are in flower, and still again when the berries are 
tnkiug tho second swelling after stoning. Outsido borders require 
vratenng in veiy dxy summer AA-catiicr 01^3% 

Tliorc are three principal systems of pruning vines, termed the 
long^rod^ the sAorf-rMf, and viq spur 83*stems, and good croiis havo 
been obtained by each of them. It is admittra that laiger hnnehos 
ore genornlly obtained by tho long-rod than b}' tiio spur system. 
Tho priuciplo of tiiis mode of pnining is to train in at considerable 
lengtli, accoxding to tlieir strength, tiioots of the last yooris groutii 
for producing shoots to bear fruit in the presont ; these rods am 
aftonYords cut aAA*ay and replaced by 3 *ouug slioots trained up during 
the preceding summer; and these arc In their tuni cut out in 
the tollowiiig autumn after bearing and replaced by shoots of 
that summers growth. By tiio shoit-rod system, short instead of 
long rods are retained ; the}* nro dealt Avitii in a similar manner. Tho 
spur 83*stom has^ hoAA-over, bocorao tho most genornL In this case 
the Auncs are usually planted so that one can ho trained up under 
each rafter, or up the middle of the sash, tho latter motliod being 
preferable. Tho shoots ore cut hack to buds close to the stem, AA'hich 
should ho cncourogcd to form alternately at equal distances right 
and loft, rcmoAiug those buds from tho origuial shoot Avliich are 
not conveniently placed. Tho young shoots from these buds arc to 
bo gently brought to n horizontal position, b}* bending them a little 
nt a time, and usually opposite about tho fourth leaf the rudimonta 
of a hunch Avill bo doirelopcd. TJio luafdircctl}' opposite tho bunch 
must in all coses bo preserved, and the 3*oung woot is to ho topped 
at one or tAA'O joints be 3 *ond tlio incipient fnii^ the latter distance 
being proferabicif there is plenty of room for tho foliage to expand ; 
tho lateral shoots, which aauII puw out after tho toppiii(^ must bo 
again topped above their first or second joints. If tlio hunches arc 
too numerous the}* must be thinned befora tho floAA'cra expand, and 
the herrios also must bo iiroporly thinned out and regulated as soon 
os th^ are Avell set, care being taken, in aA'oiding OA'croiUAvdiug, 
that the bunches bo not made too thin and loose, 

Tlio cultmtion of vinos in pots is A*oiy commonly practised Avith 
good results, and pot-A*ines are voiy useful to force for the earliest 
crop. Tlie plants should ho raised from 03 * 08 , and grown as strong 
as possible in the Avay already noted, in ritii turfy loam mixed with 
about one-third of horse dung and a little hone dust. The tempera- 
ture should ho graduall}* tnereosed from 60” to 80”, or 90” by sun 
heat, and a bottom heat a fow degrees higher most ho maintained 
during their growth. As tho roots require more room, tho idants 
shonld bo diiftcd from S-indi iiots into thoso of 6 , 12, or 15 inches 
ill diameter, in any of which larger sizes they maybe fruited in the 
following season, but, to bo succossfnl in tfiis, tiio young ind pro- 
duced must bo thoTOU^ily matured after it lias reached its limit 
of groAvth. 

TlioAiiic, both indoors and out, is Axirysutiioctto tlio viuo-mildcAA*, 
which appears to tho naked eye like a Avliito poAvder ; when tiiis is 
A'isiblo tlicro is no cfTcctiuil remedy, but if taken at tho earliest stage 
it ma}' ho destro 3 *cd b}* dusting tho Avlido plants stem, loaves, and 
fruit, Avith sulphur. An equoll}* destraotiA*o enemy is the A*ino louse, 
Fhyiloxcra vastatrix* No certain cosily applied euro has 3*01 been 
discovered, and practically tlio only suio remedy is to de 8 trQ 3 '‘ the 
vincs^ clear out tiio old infbstod soil, and dcanso tho structures 
thoTOUghl3* in qa*ox 3' part. 

Tlio number of A'ariotics of grapes possessing some merit is con- 
sidorablc, hut a voxy foAV of them wilibo found sullident to supply 
all tho Avaiits of the cultivator. For general puiposos uotuing 
approaches tiio Black Hamburg (including Frankouthol) in moiit, 
Tlioso named below* ore mora or loss in requisition: — 

Outdoor Qrapes^ 

Black Cluster— small, rouiidisli-oval. black berries. 

Block Frlnco-Onii^li, OAW], piirpllsli-blnck berries. 

Early Ascot l^ntignan—toiiud. ainbor^solonrcd berries ; musky flavour. 

Early Saumur FroiiUinian— medium, round, nnlo-nmber berries ; musky. 

Early White Malvasia (GroA'o-ond Sweetwnfor)— roimdish, wbitlui-gieen 
berries. 

July Frontignnn— medium, round, blue-black botries ; musky flavour. 

IklilWa Burgundy (Hio 3Illlor]^mall, rouiidish-oval, black boirios. 

Eoynl Muscadine (Clinsselns do Eoiitatnoblcnii)— Inr^, round, grconisu- 
^ullow boxiloa ; ouo of the best AvIiito grapes, indoors or out. 


Indoor Orapes* 

Alicante— Inigo, ovnl, blno-blnck berries ; late, and a 
Block XTambiirg— largo, roundlsli-oval, black bonlcs ; A 1 
Black Iktonukkn— moilinm, oboAiitc-oblongi 
sraokllng berries: very pleasant oatincr: may bo grown m n cunoaity. 
Buekland Bwcotwntoi^lnigo, roundish, flnmur 

Canon flail MiiscaU-largo. roundish, mnbor horrios ; hidi mM^ovOTn 
Cliasselns l^riisqud— medium, round, ji&lo 

Dudlicss of Bucoleudi— small, round, grooiilsh-wliite berries , musk}. 






_J-oMate, lilack beiriM. 
r led berries 

fes; late, leqnlies toliaivlim&> 


jTue-blftck. 

pflAVonr. 


Walnat 


i*saK«i: 3 S«M 
sffiM^SS^sSs'is - 

nd Madresfldd Ceptt^ blaclc-. qg and 

^sjMr»SMtS3»sacafi^ 

* 188. Tha TTaUiut, Jaglans i«^ is a loRy tree- nattve of 
B&dAaaliQnDT. The fniit,wh&t young and te^r, is 

and Trhenrimis a &Tourite artide of thadessm iue 


tree in deep sai^ or calcareous loams, and in stiff loams 

xestug on a giardly bottom. It rcqdres ftce exposure jmd 
light. It is propagated hy seed^ and occaswi^y ly oadajjjg, 
erefting, or fnftT fthing for the perpetuation of spedal yaneties. ^ rne 
ttees form thdr hea£ natunUy, and therefore little pruning is re- 
quited, it being inerdLy necessary to cut off stragg^g growths, and 
to prevent ‘^brandies &om interlaciii& Thebest time for per- 
forming this is in the nntnwm^ justaftor the &I1 of the leaC Plants 
raised nmn the se^ sddom hecome prodnetive till th^ are twenty 
years old. The fruit is produced at tha extremities of the shoots of 
the preceding year; and tiierefore^ in ntheringthe crop^ care should 
he tebaii not to injure the young wood. In some parts of En^nd 
the trees are thrashed wire rods or poles to obtain ^the nnts^ bnt 
tbig is far from hdi^ a commendable mode of collecting them. 

Besides fibe common iralnn^ then are several varieties cultivate 
narticnlsrly the Thin-shelled and the Thetford or Highflyer^ whidi 
hut is by nr the best walunt g r own . 

Orchsid- 139. drriiorid-Aoiue Trees , — The fruits that may be successfully 
hmue grown in nnbeated orduid-bonses are peaches^ nectarines, apneot^ 
trees. plnittSb figs^ cherries, peai^ and applesj and all, exceptthe hut two, 
on more readily obtunedin those whidi are jndidon^y heated. 

The trees are sometimes planted out, and sometimes grown in 
pote The potted trees are decidedly to be preferred, for those 
which ore planted out axe less at the command m the cultivator, and 
unless the honses are large axe apt to ontgrow the space; ^ydonot 
indeed require so nuudi attention aa Temixds water, w^e not trees 

^ r. . . . 


set until it is near the ripeniijg s^ge ; but on the other a mni ^ 

greatorvaiiety may he grown m tins way, and the trees can be shifted 
from jdace to plac^ as required, with the utmost facility. 'While at 
restini^tertii^aui he set dose togetiierwitiioatuyaxy, and may 
he continued in this way until they come into flower. After the 
settiimof thefrnit^ the hardier sorts^ as ]^nin8, pears, and apdes, can 
he taben out, and put nnder temporary awn&gs till it ui^e to 
^nnge them beside the walks in the open quarters of the garden, 
whm they grow and swdl, if duly watered, as well as if esta^hed 
mthagroond.^ In dry summer weather they need a good watering 
two or three times a day, and berides this sbonld have a dose St 
^md manure occasionally. This removd of the buidier idants to 
theopen^ leaves more space under glass for the tenderer smts. 

The trees are most convenient when trained in the imamidal 
form, o r aa compart l^ea ; and fhe anmmer treatment ahonld 

all the growing Aoob after 

.1 trees ia gmtly dne to indidons anrfiiee- 

inS^f. «r^ ““tha. It diodd he aptdied at 

^ and Aonld lie made v^f ennal 
tni^lora, andmaltdost^ therrb^h^e 
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SSSKmd on two brieks pW a little apart so that worma 
eraot sain admittance by the dr^nig;hole. _ 

The fratobtained from trees well emnvated in pptettanowh^- 

konM ^ compare, aa regards ai*e and q^ty, with the best fruit - 
SedVn M opei widTor in a forciiiE>ii80 ; hut, wjou ^wn 
KftL lieat.^isof,como but iMe “ wWoor 

crops. To the amateur this mode of cnltore will be found to 


YIL Teffetahles, 

140. Under this head we indude Ihose esculents which 
are lai^ly eaten as “vegetables" or as “salads,” wbUo the 
various “herbs” which are used diiefly for flavouring or 
garnishing will be referred to in a supplementary paragraph. 

141. The Artieholx, Cynara Seolymus, is a stout-grawing hardy Aril- 
netennial, cultivated for the sake of the immature flowcr-lie^s. choke. 
^ France the whole of the leaves of the involucre are eaten when 

in a voung and tender state, enpotvradCf or with pappw, ^t, and 
■vinewTimt the only parts of the flower-head used m Endand 
ore^base of the leaves of the involucre, and the immature Aim 
receptacle called the (offom, freed from the bristly seed-down w-hi^ 
is called the cAojbe. In old plantations about to be desteyed Uie 
central leaves are sometimes blanched and eaten ; this ediine yiot^ 
like that of the nearly r^ted cardoon (par. 160), is called the aiard. 

The artichoke requires a deep cool dry soil, well enriched, and 
deeply trenched. It is propagated parting the roots in April, 
the sets being planted in rows 4 or 5 feet asunder, and 2 feet 
apart in the rows. As the young plants afford a crop wlu<di suc- 
ceeds that of old plants^ a new wntotion is made in some gardens 
every year. During summer tiio artichokes require little other 
attention tbnw to h^pt clear of weeds. In Eorember the decayed 
stems and leaves ore remored, the ground cleared, and a cone of a 
footdeep of sifted coal-ashes, or rotten ton, or littery dung, is placed 
dose round the base to defend the stools from frost. In April this 
is taken away, the stocks are examined, and two or three only of 
the strongest shoots are permitted to remain ; a dressing of manure 
is given — well-rotted hotbed dung or seaweed — and the ground 
between the rows is forked over, ^o offsets^ carefully removed, 
aff(»d materials for young plantations. TJio beads ore cut when 
nearly full grown, before the scales of the involucre open out 
TSie varieties most esteemed In England an the Green or IVeneh, which lias 
ccmlcd heads, and Is considered the lUfihcst flavDured; the Globe, which has 


replaced fr a pot of & same ore es ti^in which fliev 


dnU 

whi< 


headiL and la well adapts for a general mop; and the Purple, 
I Is the earliest Ihelaouis thatnr - - 


The loon is that mret vridely grown at lurla. 

142. The Jl^ra 0 U 8 , Asparagus offidnalis, is one of the most Aspa* 
ddumte of our esculents, fiossesriug woll-morked diuretic properties, ragus. 
and is grown estensWely in private gardens as well ns for market. 

The o^rems prefexs a loose l^ht deep sandy soil ; ^e depth sbonld 
be 3 feet, the roil being well trenched and oil surplus water got 
away. A considerable quantity of well-rotted dung or of recent sca- 
weed^shonld be laid in the bottom of the trench, and another top- 
dressing of manure should ho dug iu preparatory to planting or 
sowing. ^ Nitrate of soda appears to i>e the brot artificial manure and 
salt allied at the rate of 2 n> to the square yard is a dressixig 
w^o the jdants ere growing. The bi^ should be 3 feet or 5 feet 
wide, with intervening alleys of 2 feet, the narrower beds taking two 
rows ofphmts, the wider ones three rows, beds shoida run 
and west^ so that the sun's rays may strike aguust the side of 
tile bed. In some cases the jdants are grown in equidistant rows 
8 to 4 feet ^aport. Wiiero the bods are made with plants already 
prepuud, either one-year old or two-year oldplanis may be used, for 
wimm a trench tiioiud be cut snfiicicnt to afford room for spreading 
ont the roots, the crowns being all kept at about 2 inches Mow the 
rarfac. is best done in May, after the plants hare started 

mto ctowui. prevent living tothorootSiitis, however, perhaps 
P™ ww tJi6 seeds in the beds when the planu an to 

seed Aoold bo sown ih Manh in riisht drills ; and it is a 
*!?” *’“* “ ncccssaiy, and to thin ont 
*** summer, to the distance of ohont 

of Sformi. must he hoed and kept clear 

ahght enps of lettuce on token fnm the 
1^, ond of cauliflower fiom the spaces between them, 
rae i^tagiM feads shodd not be cut befon the third apiing, and 
ai^ot m perfechon till the fourth or fifth. ^ “ 

>li^^ 2^?*® “i which con scandy be overdone, 

sh^he^fc^ in the end of antumn. when flie dead stems 
f ** swfnce ahonld be 


not toiuiuretbi.^» care binnff taken 

no oth» ^ operations arerepcated annnafiy, and 

no other culture is required; but it is necessiiy to observe a due 
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modcxatioii in reaping the cropi os the shoots^ when cut too frodj, 
become gradnally smaller. A comdderablo quantity of ground is 
consequcntiy requited to keep up a supply. It is a general rule 
never to gather asparagus after mas have come into season. To 
experience the finest Tiavour of asparagus, it should be eaten 
immediateljr after having been gathered; if ’keju/t longer than one 
day, or set into water, its finer fiavour is altogether lost If properly 
treated, asparagus beds will continue to bear well for many years. 

The asparagus grown at Aigenteuil, near Paris, has acquired much 
notoriety for its largo size and excellent quality. The French 
growers plant in trenches, instead of raised b^s. 

Farcing . — ^The most common method of forcing asparagus is to 
prepare, early in the year, a moderate hotbed of stable litter with a 
Dottom heat of 70”, and to coverit with acommonframo. After the 
heat of fermentation has somewhat subsided, the surface of the bed 
is covered with a layer of light earth or exhausted tan*bark, and in 
this the roots of strong mature plants are closely xdacedr The 
crowns of the roots ore tiion covert with 8 to 6 inches of soU. A 
common three-light frame may hold 500 or 600 plants, and will 
afford a supply for several wcdcs. After planting, linings are 
applied when necessary to keep up the heat, but care must be taken ' 
not to scorch the roots ; air must be occasionally admitted. 'Where 
there are pits heated W hot water or hy the tank system, they may 
be advantageously ap^ied to this purpose. A succession of crops 
must be muntained by annually sowing or planting new beds. ' Mr 
Liiiderard, of the Royal Gardens at Copexuiagen, recommends the 
plan of forcing asparagus on the ground on whidh it grows, but the 
results obtained in this way are not so satisfactory. 

The prlndpol varieties axe the Red-topped and the Green-topped, of which 
there ore several reputed sub-varioUes, as ilie Battersea, Gravesend, Giant, 
Colossal, &C., which differ but Slightly from each other. 

san. 148. The Bean^ Faba vulgaris, is au annual plant. The seeds 
aro sown about 4 inches apart, in drills 2i feet asunder for the 
smaller and 8 feet for tho larger sorts. The soQ should be a rather 
heavy loam, deeply worked and well enriched. For an early crop 
hDnsholl’s Early Dwarf Prolific and the Dwarf Crimson-seeded may 
be sown in November, and protected during winter in the same 
manner as early peas. An early crop may also bo obtained by dib- 
bling in the sec^ in November, weltering by a frame, and in 
Fcbmaiy transplanting them to a warm border. Successionol crops 
of Early Seiville or Early Longpod should be sown in Janua^ and 
Fobmaiy, and tiie Longpods or Green Windsor in March, Apru, and' 
^Iby, for a general crop, urhile for later crops the Dutch Longpod 
may bo sown in Juno or early in July. All tho culture necessary 
is that the earth be drawn up about the stems. The plants are 
usually topped when tho pods have sot, os this not only removes 
tho blade aphides which often settle there, but is also found to 
promote the filling of the pods. 

The following aro some of tho best sorts:— 

Rarfy,— Dwarf Crimson-seeded, hfarshairs Early Dwarf ProUfle^ Early 
Seville, Early Longpod. 

Late.— Windsor, Green Windsor, Dntcli Longpod. 

See Bean, voL ilL p. 460, and AoBicumnitE, vol. I. p. 300. 

eet 144. The Beeif Beta vulgaris, is a harc^ biennial, native of the 
south of Europe, on the sea-coasL The boiled root is eaten cold, 
either by itself or as a salad ; it is also often used os a piclde. The 
beet prospers in a rich deep soil, well pulverized by tho spade. If 
manure is required, it should be deposited at tho bottom of tlie 
trench in preparing tho ground, seeds should be sown in 
driUs 16 inches asunder, in April or early in May, and tho 
plants are afterwards to be thinned to about 8 indies apart in 
tho lines, but not mon^ as moderate-sized roots arc preferable. 
The plants should grow on till tho end of October or later, when a 
portion shoidd be token up for use, and the rest laid in in a sheltered 
comer, and covered up from frost. The roots must not be bruised, 
and the leaves must be twisted off— not closdy cui^ os they aio 
then liable to bleed. In tho north tho crop may be wholly token 
up in autumn, and stored in a pit or cellar, beyond reach of frost. 
K it is desired to ham fredi roots early, the seeds should be sown 
at the end of Fobmary or beginning of Match ; and if a successiou 
is required, a few more may be sown by the end of March. 

The Yellow Beets ate not appreciated at table, and tho Wlilto Simr Beets 
are not snltohlo for garden culture. Wo shall only name a selootlon of tho 
red-fleshed sorts ^-’Tllmlp-rooted or Egyptian (very early). Red Gastolnau- 
dary (tho typo of onrhest beets), Plne-applo Short-top, Nutting's Selected, 
Carter's Penectlon of Beets, Sutton's Dark Red, Dell's Crimson or Osborn's 
Sriect. 

The White Beet, Beta Cida, is cultivated forflieleave^ which are 
used as spinach; but for this they ore a very sony substitute. The 
midrib and stalks of the leaves are also stowed and eaten as sea- 
kale, nuder4:ho name of Swiss chard. Tlie culture docs not difler 
materially from that of tho red beet, but more qiace is required. 

See Beet, vol. iii. p. 504, and Ageiovlture, vol, i. p. 881. 

oreeole, 145. The BoreeoU or ATafo, Brassica oleracca accphala, includes 
' several varieties which are amongst tho hardiest of our esculent^ and 
seldom fail to yidd a j^d supply of winter mens. They require 
well-enriched soil, and sufficient space for full exposure to air ; and 
they should also be sown early, so os to bo woU establidied and 
haraened before winter. 
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The main crops should he sown about the first weekof ApdL or, in 
the north, in the third week of Mardi, andasnccessionamo^later. 

The Buda kale is sown in May, and planted out in September, but 
a sowing for late spring use may be made in the last w^ of AuguslL 
and transplanted towards tho end of September. To prevent over- 
crowding, the plants should be transplanted as soon as they are of' 
suificiont size, but if tho ground is not ready to reedvo mem a 
sufficient number should be pricked out in some open spot. In 
general the more vigorous sorts should be planted in Tom 2} feet 
or 8 feet and the smaller growers 2 feet apart, and 18 inches from 
plantto plant. In these the heads riiould befirrtused, only so much 
of tho heart as is fresh and tender being cut out for boiling ; side 
dioots or sprouts are afterwards produced for a long time in suc- 
cession, and may be used so long as Aev are tender enough to admit 
of being gathered by snapping their stalks asunder. 

best of the borecoles or kalee aro— Dwarf Green Curled or Scotch 
^le, very hardy, and from its dmuf habit often ahcltered by snow; Cot- 
toget'a Erie, very hardy; one of the most nrollllc and wril-flavoured ; iSiiple 
Borecole, vw hardy. Hie foUowlng are less vlgmus in growth, but toe of 
ezoollcnt qarilty^-Jerasriem Erie, Egjfptlan Ealo, Bumi Erie,- the hut 
two very hordy. 

146. Tlio BroeeoU, Brassica oleracea botiytis osparagoidcs, is sup- BroocolL 
pojuri to have mirag from the cauliilower, being, like i^ of Italian 
oii^n, and differing chiefly in possessing greater hardiness of con- 
stitution. Miller indeed states {Gardeners* JDiciionary) that the 
broccolis known in his time were imported from the island of 
Cjmrus. 

The broccoli succeeds best in a fiesh, loamy soil, somewhat firm 
in texture. For the autumn broccolis tiie ground can scaicriy be 
too rid), but the winter and spring sorts, on ground of this character, 
aro apt to become so succulent and tender tiiat the plants suffer 
fromirost even in shdteied situations, while plants less stimidated 
by manure and gpwing in tho open field mav bo nearly all saved, 
even in severe wwters. The mmn crops of me early sorts, for use 
in autumn, such as the Capes and Grange's, ^ould be sown early 
in and planted out while young, to prevent tiiom coming too 
early into flower; in the north tlie^ may bo sown a fortnight eariier. 

Tlie later sorts, for uso during wmter and sprinff, should be sown 
about the middle or end of May, or about ton days earlier in the 
north. The seed beds should bo mode in fresh limt unexhausted 
soil ; and if tho season bo dry, the ground should be well watered 
before sowing. If thj^oung plants ore crowding each other, ikey 
should be thinned. The ground should not be dug before plant^ 
them out, as the firmer it is the better; but a sWUow oiilL may 
be drawn to morktlio lines. Tho larger-growing sorts may be put 
in TOWS 8 feet apart, and the plants about 2Jr feet apart in mo rows, 
and tho smaller-growing ones at from 2 to 2^ feet between, and 

to 2 feet in tho rows. If the ground is not prepared when young 

E fants are ready for removal, they ^onld be transferred to nursery 
eds and plants at 8 to 4 inches apart, but the earlier they can be 
got into meir permanent places tho better. 

It is of course tho young flower-heads of tlie plant which are 
eaten. When these form, tiioy riioidd bo sliicddcd from the Bght- 
by bonding or breaking down an inner leaf or two. In some of the 
sorts the leaves naturally curve over the heads. To prevent irijury 
to the heads by frost in soveie winters, tho plants mould be laid 
in witli their heads sloping towards Iho north, the soil being thrown 
back so as to cover tiieir stems ; or they may be taken up and laid 
in closely in deep trenches, so that none of the lower bare portion of 
tlie stem maybe exposed. Some dryfem may also bo laid over tho 
tops. 

The qiring varieties are extremely valuable, as they come at a 
season when the finer vegetables are scarce. They affbtd a supply 
from March to Alay indusivo. In all coses groat core should bo 
taken to procure tho seed true, as itis veiylial^ to become deterio- 
rated through crossing by insect agency. 

Tlio foUowlng are good types of broccoli, hut tho varieties are frequently 
ehanring, in name at least, the supposed novelties being often morefy good 
and puro stocks of older kinds^- 

Boir autumn and winter use: Early Puxdo Onpe, Early White Cape, 

Grange's, Velteh's Solf-protoctlng Autumn, Snow's Superb winter Wbfte, 

Oshom's WlnterWliito, Backhouse's Winter. 

Bnr late winter and spring use : Enlghfe Frotcotlng, GboUn^s Hatdiless, 
Leamington, raiappel's Groom, EUotson's MammoUi, Sutton's Perfection, 

Penzance, Purple Sprouting. , . 

Bor the latest sunpljt: CatieU's EcUpso, CaTtei's Oiampion, Lauders 
G^en, Late White KroteoUng, MOlor's Dew Late White. 

147. Tho Brussels SprauiSy Brassica oleracea bnllatogemmif era, Brussels 
have long been cultivated near Bnissds. Tliere appears to be no qironts. 
information as to the plant^s ori^, bnt, according to tho late Dr 
Yon Mons, it is mentioned in tho year 1218, in tlie relations for 
holding tho markets of Bdginm, nnder tho name of spruyien 
(sprouts). It is vexy hardy and productive, and is much esteemed 
for the table on account of ito flavour and its sightly appearance. ^ 

Oic seed should be sown about tho middle of March, and 
in the first or second week in April for succession. Any good garaon 
soil is suitable. For an early crop it may bo sown in a wMm pit m 
February, pricked out and hardened in frames, and plantiri out in 
a warn situation in April, ^olmain crop n^y be planum rows 2 
feet asunder, the plants J^Mohea apart /They mould be got out 
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early, so as to be icell established and come into use before \nnter« 
Use lead in&y be cot and used after tho best of the little rosettes 
«bf.;h feather the sUm hare been gathered; bat, if cat too eariy, 
i: I'xiKSfs the^e ro^otioj*, irhich ore the most delicate portbn of the 
produce, to ixyoxy, if the weather be severe. 

Tlie earliest sprouts become fit for use in Koremben and they 
continue good, or even improve in quali^, till the mouth of Haxuh 
following. Vhii 3Ion5 mentions tliat by sncccsnve sowix^ the 
Bpronts are obtaine^l in Brussels for the greater prtof the year. 

Tlie nso«t reliable crop is perbam obtained from seed of tho 
onlinary vanety imported from Holland; but good BogUsh^raised 
S'Cil, it'prc*entM by Carter's Perfection, may also be obtained, 
^'tyrngerh Giant is a vigorous dwarf kind, we doubt, howevor, 
thi^ ]ioiicy of planting wdxf Hnds, as tbo taller ones with lox^r 
fcteui<t, if suflicicntly rfgorous must yield a huger produce. 

In tins phee may be noted two hybrid sprouts, lioth raised by hir 
hlclvillr, nt Dalmeny Park, near Edinbuigb. Ihey ato tho Albert 
Sprouts A hardy green, long in rnnning to seed, the result of a 
cm* between the Kavoy and Brussels sprouts ; and the Dalmeny 
Sprouts, ahich grow 6 inches or 8 inches high, with a compactly 
^blugvcl head of moderate size, and astern thimy set with cabbage- 
like sprouts, a cross obtained between the cabbage and Brussels 
AproolA, Both may be grown in the same way as tbs borecoles. 

'* Brassica olcracca capitata, bos sprung from 

the biennial B. olencea of the British sea-coasts. The cabba« re- 
miirw a weiUraanured and well-wrought loamysoiL Itdiouldliavb 
abundant water m summer, liquid manuxs being specially bcneficinl. 
Konnu j/>ndon, ^bexe it is grown in perfection, tbc ground for it 
w du^ ro the depth of two slides or spits, the lower portion being 
brought up to the action of tho weather, and rendered available lu 
food for the plants ; while, tbo top-soil, oontaining the eggs and larvte 

'»»* I«?Iuibleto be 

^ i**! ' ISH; . f “™*y»**l manure is tbat most suitable for 

is™.'****’*®*' manures such as guano, supetphosphate of 

lime or gyinuin. together tntti Itmc-rabbish, urood-ashes, and nmrl, 
m^ , if required, las applied with odvanta^ * 

of cabbage ahmld he made about the heginuini 
Nonpareil or Bndold AiarlSt falj 
knoim as the Eirly Batleisca) ; these will be ready for 
and August, following the autumn-sown crons. Anothersowinc It 
Mine sorts or of tho St John’s Daj-, shoffi be nia& in^ 

v^S? f Ssi f Obd a further crop of such sorts 

^ Alkins'a Matchless, or other kinds thafr TiMtS 

ft™ m 5V Mrt of niftei." yonng-hcorted cahha^S 


iu tho *onth. and al^ra Mt 


Uttle Plate, Konparell, St John's Pag - Jiid-tauon : Bnflold Blotlmt (Batter- 
sea or ynibam), Bosette CAlewort, Winnfgstadt, Xote sorts: Baeahm, 

Green Colewor^ Pomeranlaii. See Gabbaoe, vOL iv. p. G17. 

149. The GSapficum is the produce of sevexal species of tho genus Com. 
eSapsicam cdtivated for tho sake of thidr podi^ which in a cieen com, 
state are used in salads and in pickles, and when ripe are powdered 
to form cayenne ne^per. The pods, either green or ripe, ore liiso 
used to make Chili vinegar. 

The Annual Capsicuitit Spanish Fepper^ or Guinea JP^jper, Cap- 
sicum iinnuum, is the sort most commonly grown. The secos 
should bo sown in a liotbed in Februaiy, the young plants being 
transferred snocessively into 3-inch, 5-inc1x, and 8-inch pots. They 
requuo a warm g^iol atmo^here, and a light rioli sidl, and should 
bo assisted with liquid manure or such or^ciul feirilizers as Clay's 
or Joctoan's. In tbe south of Eimland lliey may be grown in ^ 
open air, on a warm sunny border, S planted out towatds tbe end of 
June. The fruit ripens in Sej^mber, and may be kept tivo or thzvc 
years in a dxy room. The A'rd i^^gper, C. baocatum, and tho 
ChiZf, G. frutesoens, are both sub-riinibV plants, requiring stove , 
heat They should be grown in peaty sc^ should not be over- 
potted, and should bo kept diyish at the root in winter. , Tho boat 
cayenne pepper is prepared from C. frutesoens;, and C, haccatum is 
much rolishd by some persons. The SellJBi^pert C. grossum, and 
tho ZargeSieeei Spanish, are mOder in favour than riie other sort& 
and ato much eaten in salads and also with edd meats. 8eo 
Gaybbke FnrFEn, voLav. p. 280. 

150. TheCrtrtf^,(?ynaTaCardunculus, a perennisl from tbo south 
of Europe and Barboxy, is a near relation of the artichoke (par. 

141). The e^ble part, called the eftaxiti^ is composed of the blancbed 
and stalks of the inner leaves, (^oona are found to prosper 
on deep soils. The seed is sown annually about tho mid&e 
of May, in shallow trenches, like those for edmy, and the plants sio 
^ned (mt^ to 10 or 12 inches from each other in tlie lines. In 
SooUand it u preferable to sow tbe seed singly in small pots, plac- 
ing item in a mild tempeiature, and transplanting them into the 
tronches aftw they have attained a height of 8 or 10 inches. Water 
must be copiously supplied in dry weather, both to prevent the Am- 
^tion of flower ^Ika and to increase tlie saccolence of tho leaves, 
autumn the Wf-sta^ ore applied close to each other, 
rou^ mth bands of hay or straw, only tho points being 

Sometimes cardoous are blanched by a more thmourii 
®P». ^ manner of celeiy, but in this case tbe onemtion 
mnst te rained on from the end of summer. During serere host the 
should be defended with straw or litter. Bestdes 
Mtdoons, tlicra an the wicklydeOTS 
Tonrs cordoon, the led-stcmmed catdoon. and the 

f “If®" ^ the 

I tendoTe The common nrtiAhnlca fp niiM wb-uI ^ .. 

chord. 


^he — 


plant, will be reailt- .^**® lotcr sown end Asiatic Knssia. 


early in October, and mar be i^eeil in September or 

l'i«/by thej^ ir previously occu- 

ere denoim^tyCotewortl”it!!i n”^ ie!ii”» *“8*™ j“Kef winter 
table no longer cultivated Tirn^ntt-injua tirem a kindred vege* I 
Jnno and in July, and Sie scedliiii!^i^i^ rnadc^ in the middle of 1 
wander, tbe rows being 8 

®« ^e Rosette and tlie^Haidy Gwi “*** ““Ploj-cd 

»imng f“" Plentcdfor 

Mwing is dialed Inbet^n wrlier 



winter. Thi tho coureeof thS 

npirt. with 12 or 16 inc™s^w3f?f^ ** ^2 inches 

M Data h oSrtSSiSSAS 

in ercij- reM*et the MmeasSn *®?»- The cultnS^fa 

nrenhaltral^t^rfa'di.iinrtu^ olerecca 

ileanv nb« nf ®« excellent onnliH- 




shoidd be weU drained to tt*^****^ 

®ftJ‘® 6 ™««l.one of oKSemSXihefraS!: 

eshes, and & S!htir4^ofth?’l*“^ **“ 

sbordd be at femdT ^&bnt fte 

grown in about 6 iiiTra rf^^od rampS laid o^Zt****^? 

fSiL ff e.S£*:rar&^ 

able soils by making lanm li^^A f gwwn in unfavour- 

? MoShed o^edlan 


Carrot 



November or 
lights. The 


beginning ornXmw about the end of 

w^****r”^^^ 

soil, of which Icaf-monhl mar light 

wed of Birly Short ™ 

b® Mwn m ^ 3 inehesauarf »n5 ?®««'ff abonld 





f*?®»lble, iSt the sMhes .h™i?i!“**®** ‘*8^ '*««« 

pwed to the snn. 'rr ®®°»P®»t. fa a situation well 
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a little protection can l)e g^ven hy a frame in winteri some of the 
Early Short Horn may.be sown in Angnst for spring nse. 

Zbe foUowliiff ore good garden c8i3ots:---j5Ml/: Aenoh Eora&iff, Earlsr 
. Kantes. Early Short Aom. Miid-aeamm: Jamesa intennediate, Long Blnnt 
Eed* Main Cropi Long Snixey* Altrincham. Bee AamoimsoBEi toL L d. 
see. / 

Caali- 152. The Oaul^iotoer, Bxassica oleracea botiytis canlifloia, is 
ilower. said by our bid au&orsto have been introduced mm Cypros, wher^ 
as wm as on the Mediterranean coastSi it appears to have been col- 
< tivated for ages. It .is one of the most deli^tely flavoured of vege- * 
tables the dense du^rnr formed by its indpent snoculent flower- 
bods being the edible portion. 

The sowing for tiie first or spring cro^ to be in use in May and 
June, shouldoe made from the 15m to the 25th of August finr Eng- 
land, and from the 1st to the 16th of August for Scotland. In the 
neif^bourhood of London the growers a^ere as nearly as possible 
to ztm 21st day. A sowing to produce heads in July and August 
takes place iu February ou a di^t hotbed. A late spring sowing 
to produce cauliflowers in September or October or later, mould be 
made early in April, and another about the 20th of May. 

The cauliflower succeeds best in a xibh soil and sbelterm position ; 
bu^ to protect the young plants in winter, th^are sometimes pricked 
out in a worm situation at the foot of a south wall, and in severe 
weather covered with hoops and mats. A bettermefhod xs to plant 
them Ihicklyunderagarden frame, secnrizigfhem frcmi cold by cover- 
ings, and avingairin mild weather. For a very early saj^jy, a few 
scores of '^ants may be potted and kept under dass dnimg winter, 
and planted out in cmring, defended Tnth a hand-j^ass. Sometimes 
patches of three or ionr plants on a south border are sheltered by 
hand-glasses thron^out the winter. It is advanta^^Bons to prick out 
the i^ng-sown plumts into some sheltered plac^ before they bto 
finally transplanted in May. The later ci^, the transplanting of 
which may take place at various times, is treated bOce early cab- 
bages. After planting, all that is necessary is to hoe the ground, 
md draw up the soil iroout the stems. 

It is found that cauliflowers ready foruse in October maybekmt 
in perfection over winter. For this purpose tb^ are lifted oaiefuny 
with the ^ade, keeping a ball of earth attached to Ihe roots. Some 
of the large outside leaves are removed, and urn points of leaves 
that imme^tdy overhang the flower are out on. They ore then 
pteoed either in pots orin hotbed fmmes, the plants being arranged 
mosB together, but without touching. In i^d diy weatiier t^ 
glass frames are drawn off, but th^ are kept close during rain 
storms ; and in severe frost are thidd^ covered with mats. 

The late Mr Barnes of Bioton informs ns in the Oardencrf Maga- 
eine tixat his cauliflowms for q^ring are sown first week of 
October, in pans, in alittle bottom heat ; and about the end of the 
month, or the be^ning of November, are potted into S-inch pots, 
and Ranged dose to the glass. The plants are k^ shifted on in 
some dd mdon-bed mould until the beginning ox January, when 
th^ are shifted finally into 7-indi pots. In the first week in Feb- 
ruary the ground is prepared. If we^ a little of the soil is taken 
out where each hanfglw is to stand, and replaced with diy dusty 
roblnah, in order to prevent the cauliflowers from getting the 
d&eose of “bladcl^^’ Four plants are turned out under eadi 
hand-glass. If the weather ^ves d^, a liquid manure, consisting 
of i n of nitrate of soda to 1 nogshead of cow-dung water, with the 
addition of a few g^ons of Imt water, is applied, whidi causes 
the plants to grow in March as in May, ana produce flue cauli- 
flowers ear^ in ApriL Mr Barnes stato that ly diiftiim on the 
plants untu they axe in 12-inbh pots, and then placing tmm in a 
vinery or peaeh-house, he has had cauliflowers early in JiLirdi. 

Some of the best Tsxietles of cauliflower are-4he WiUcbexen, whltih, If 
trae, is of ezeaUent qualitK and the most genenOlv nseflxl lor autumn; 
Diran Erfkir^ whldi b very dwarf and early, and good for snsuner and eiu^ 
autumn nse; Early London, xaifaer tall. Imt with a fine compeot curd: Le- 
nonnond's, a second early: SnowbaU, dwarf, compact and quick-heading; 
and Veitdh’B Autnmn Glimt, which b an ezeolent hardy sort for antnmn. 

Celeriae. . 158. The Oeleriae, Apinm graveolens rapaoeum, the cSleri-navet 
of the French, is a vaneiy of celery in wnieh the stem forms on 
irregular knob, which is the part used, either slioed in salads or 
cooked. It is a hardy substitute for o&er khads of celery. The 
roots grow to 8 fl> or 4 lb weight. 13ie planIA should be reared 
like those of celery; and, some time before trater sets in, they&hould 
be taken up and stored amongst sand in a shed or cdlar. 

Celery. 154. The t%b7w,Apium graveolens, has been so much improved by 
cultivation as to have lost its acrid deleterious properties and is now 
a stout succulent plant, with a mild and agreeable flavour, and in 
the finer varieties with the stalks solid inamad of hollow and pipy. 
The blanched portions only dionld, however^ be used. 

Celery ia ns^ly sown at three different times, — on a hotbed in 
. the beginning of Alarch, and in tiie open ground in March, and 
again m ApriL The seedling when about 2 inches high, are 
prickad into rich soil, in which they are allowed to stand tiu tbqy 
are 4 or 5 inches high. The first crop is defended by frames or 
hmid-fflasses, and is planted wide to admit of being lifted with balls 
of eartii adhering to l^e roots. Towards the end of May trenehes 
for blandiing the celery ore prepared 3^ or 4. feist apart, 15 inches 


wide at the bottom, and about a foot bdow the natural levrii'of tbv 
surface. The soil at the bottom of the timuA b to be carofnll? 
dog and manaxed, and a single row of plants placed in each tench. 


Sometimes, where a _ 

6 feet wide^ and rows 16 or l1 


la required, the tenches are made 
I Indies apart are planted across the 
tenches. As the plants advance in growth, earth is laid np about 
the stalks of the leaves, and this is repeated at the end of every ten 
or fifteen days. Mwy delay the emrthing-up untQ the plants have 
nearly attained their full size, when the operation is performed at 
once ; but it is better to commence the earthing-up when tiie crop 
is haff-grown. and to com^te it by adding a little more soil at 
diort intervais. Suceessionol crops should be planted out from the 
let of^ June till the 1st of August. Odery loves a rich light soil, 
and will bear to be flooded with water at tiie root while growing. 

Xbe varieties of odexy Indnde some with red stalks and some with white. 
The latter, as they hhmdi more perfectbr than the red, are sometimes pre- 
fened, Imt tlie red varieties blanch to a vexydelicate idnk, and ore genendly 
better flavoured. Some of the best varieties ore : Em^ Dwarf Solid 

\7hlte Cfnoomporahle 'White), WJUiams’s Matdxless White, Wright'S Grove 
'White. Feds : Ldcester Bed Qdajor Clarke's SdlidJ^ Iverys Ebnesuch, Sul- 
ham Prize PiiOc, Williams's MatohleBB Bed. See GEUBar, vdL v. p. 290. 

155. TheC%f0Ofyor j8ucrory,GidioriumLitobns,i8mndie8teemcd 

hj the French as a winter suad, and when hlandied is known by 
the name of Farto de Ocgntcm. When intended fcv winter use, it 
is sown in May or June, oommonly in drills, and the plants are 
thiimed out to 4 inches amut. It at first the leaves grow very 
strong, they are cut off, perhaps in the middle of AqgosC about an 
indi tern Ihe ground, so as to promote the production of new leaves, 
and check the formation of flower-stems. About the beginuing of 
Octoberthe plants areraisedtem the border, and all the leaves 

out off; the roots are also diortened, and they are then planted 
pretty closely together in boxes filled with rich light momd, and 
watered when needfol. When frost comes on, the boxes are pro- 
tected by any kind of litter or haulm. As the salad iswanted, they 
are removed into some place having a moderately increased tempera- 
ttue, and where there is no light. Each box affords two crops of 
blanched leaves, and these are reckoned fit for cutting when about 
6 inches long. 

Another mode of obtaining the young leaves of this plant in 
winter is to sow seeds in a bed of light rich monld, or in boxes in 
a heat of finmi 56** to 60”, ^vinga gentle watering as required. The 
leaves will be fit to cut teafortnight after soiting, and the plants 
will afford a second crop. 

In Belgium a varieto of chicory called Witloef is much prefexied 

s a salad to tiie French Barite de Oapucin. The seeds ore sown and 
the jdants tldnned out like tiiose of the ordinary sort. They are 
eventually pteted in light soil, in succession, from the end of 
October to February, at te bottom of tenches a foot or more in 
depth, and covered over with from 2 to 3 feet of hot stable manure. 
In a month or six weeks, according to the heat applied, the heads 
ore fit for use, and riionld be cut before they reach the manure. 
The plants mi^t easily be forced in frames on a mild hotbed, or in 
a mushroom-house, in the some way as sea-kale. 

The sorts cultivated are the Oommon, the Improved, and the 
Witloef. That grown for mixing with coffee is a variety with 
larger fleshy roots. See Chicobt, vol. v. p, 614. 

156. Ohivest Allium Schoenopnisnm, is a hardy pezminid, 
found iu Ihe Horih of England and in Cornwall, and growing in 
Todcy ]wtnies throughout temperate and northern Eur^e and 
AsiaticBussia, and also in iba mountain districts of sonthemEurope. 
It is onltivated for the sakeof itsleaveq which w used in salads and 
801 ^ as a substitute fbr young onions. It will grow in any good 
soil, and is propagated by dividing the roots into small dumps in 
spring or autumn; these are planted from 8 to 12 inches apart, and 
soon^Bim large tofto The leaves should be cut frequently so as 
to obtain them tender and succulent 

157. The Oam-Sdlad or Landfa LeUueCj Yaleriandla olitqria, isa 

weedy annual, native of southem Europe, but naturalized in coxn- 
fidds in central Europe, and not xmfreqnent in Britain. In France 
it is used in salads during winter and spring as a substitute for 
lettuces, but it is less esteemed in England.^ The plant is raised 
from seed sown on a bed or border of light ridi earth, and should 
be weeded and watered, as occaidon requires, till winter, when it 
dionld be protectedjrith long litter during sevmie frost Thelaig^t 
plauts sbonld be drawn for use iu succession.^ Sowing may m 
made eve^ two or three wedcs from the ^ginning of Augurt till 
October, in MflT dt , if required in tiie latter part of the 

spring. The sorts prindpally grown are the Roxmd-lcaved and the 
Italian, whidi last u sometimes referred to Yderianella eriocarjui. 

158. Oresa, or Garden Cress, Lepidium sativum^ isanmnw 
dont, native of western Central Ada. It is nsed in mIsAJ 
young plants being out and eaten while still in the seed-leaf, fonn- 
incr, donir with punts of the white mustard in ite same stage ot 
growth, what is commonly called ** small salad.’* The seeds diould 
be sown thiddy broadcast or in rows in snccesnon every ten or 
fourteen days, according to Ihe demand. The sowmgs m w to made 
in the open ground from 'Mardi till October, Iho TOrlxest undCT 
hand-glasseq and the summer ones in a cool moist sittiation ; but 
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and tile hterSs fntn these should he aUoired to fill out tlie ftntne 
and bear finit i they dionld he stopped at one or tiro joints aliovii 
the finit; and im ireak shoots remoredt being ^nched off vita the 
finger and thumb zatiier tlmn cati to avoid loss of lap by hle^i^ 
The caenmber is a moDCseioiis ptotp and at one time, in order to 
seeoxe tbo sirolUng od the frnit, ^e female flovrors \rote caTeCdlW 
feitUized ; hnt itm found tliat this is not necessary unless seed u 
xentiied. 

The /hntm&bed is to be made up in the same vay as the eeed* 
bed, oidy, as ft is teqidied to be more lastinj^ it is better to mix np 
tree leaves inth the disn& The bed nure be made up in the first 
week in Fehrmny, and raonld be 4 feet nigh in fironf^ ond^ H feet 
at bad^ Ihe finime sboidd be pnf on at once, and the li^ts or 
sashes kept dosed tOl the best has risen to the sorfuse. If dry the 
dong may xeqnire watering to keep np fBrmentation ; if it is moist 
and not it may be found necessa^ to make boles iritii a stoke in 
the sides of the bed to moderate l£e beat ; bat u^ss it rises above 
85” there is no denger ol its iiO^iriw the zooi^ A few daya before 
the plants are bitrodueed some buiodcs of soil should be put info 
the freme^ in otder that they may become tboxoi^lily wanned. 
These dioflild be so azxanged that the plant is witbis o inches of 
the glaaa The plants themsdvea dmud bo removed to the fjwme 
for a day or tiro before tundng them ou^ the soil l^g moist, 
hot not web A good medium compost may consist of tire jparhi 
of tiiriyloanv one of peat, and one of leaf-monld, with thei^^on 
oroftiropaTtettttfyfebleliwm, twoof 
tuny heath-moidd, three of leaf*moisldt and one of clean coane 
sand. U the loam be of a km filntma nature^ more peat or leaf- 
mould or somedecayed dimg OtoM be used. The tettom heat 
dumld Tange from 75?^ to SO^and the atmosphere dundd be kept 
moi^ and at a tempemture »n»ng from TO^to 80*, the latter fir 
mp-be;d; An abundanoe of u^t ia also esseutisS, hot in vej 
temt sunshine a thin ritadiu&is beneSdal The water nst- 
bptit at tho Toota asid at the toiA^otdd idwaya be wanned, and. 


frnifc mote Juicy flerii than eomie of tbc other aorta. The ftniv 


^ IfiS^The JSbdire^ Cficliotinm Endivia, is a hardy mmuAl, native Endive, 
of the nortbeni prorinoes of China and other parts of Asia. As in 
the case of the lettaoe^ the bhtnehed hearts are used for salads snd 
in soups. The main, crop ^onld be aotro about the middle of June, 
on a aeed-'M of li^ rich a<^ and the early crop shout the middle 
of May* The seeds skiald be scattered spancTy, that the plants 
may not come ire in clnstezn The seedliags shoiud be tran^fanted 
into a lich soil man open sitaiDuttiQU,aiahcmtnfoot npart&TOiWf^ 
which for the cnrleddcaved sorts should be a foot asnnder, and for 
thebroad-lcoredsoirtslfiincbca "VThen the plants have Teacbed their 
matnri^, l&e leaves are gathered up and tifi together a little below 
the tips, and a few days later about the middle of the plant, and in 
two or tiiree weeks they are found sufiSciently blanched for nsn 

Eor winter use the sm should he sown about the middle of Jnlyy 
and a little addltionid in Avgast 'They shonld be planted in tno 
same way as the esrlier crema, bat It Is advissMe, as thqr approach 
maturity, to draw the earth quite np about the leaves. At that 
season, too, the plants may he advantageonsly phnited on sloping 
banks of earth facing sonti). They may 1» blanched by inverting a 
garden potwith the urinago hole closed, ora common garden sauicr 
10 or 12 inches in diameter, ovrir the centre of the plants as they 
grow flat on the earth. La^ on they mar he blanched in boxes & 
the mnshraom-honse^ or in a cellar, or by using blanching pot^ • 
such as are provided for sea-kale. The time occujded In blanching 
varies from ten days in summer to three weeks in winter* A aufli- 
dent quantity to sfihrd a supply for a week may be opereted on at 
onetime. 

For preteetfon during the winter it is a good phm to plant tho 
endive on November, at 6 or fi Inches imn, on eloptng sheltered 
ouuas fa^g the south, covering it wifhHtto m severe vnatlier. 


JT fiMuuig lAc Bouio, corenag » wirn iicrer xu severe weanier, 

SawISi ^ stt^ded to. a edd drai«1it dunld tat Iwring It luoamied at «& otter ttowa. A more eertoia 

...I. V ^ meihod to ohtrin a snppily daring tiiat season is, however, either 

hw aeseetawt to take m the lata-mA ideate Kfoie frost eetTin, and to jdant 
tm* An «• aje& August, pIs&M them m 4cy earth or sand in a fenne, or to place a frame over them 

out eo asto hecomavellertaUished befiwii^fte dofl veathersets in. ? vhere tt^giOTr. The eartytrintera^saw^ett^splMtod 
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tbe back of a south wall, and when ooyered up for blanching th^ 
will enduzo a considerable amount of cold. 

There are two races of endives, the Curled {CkieoriefrisU of the 
French), with crispy much-cut leaves, and the Batavian {SoaroU 
of the French), wit n broad lettuce-liko leavea Some of the favourite 
sorts are — 

CvaUdi french Small Green Corled, early; laxse Green Curled; Staghorn, 
for late crops; and Curled flmns. 

BaiatUtnx Small Batavian, Bonnd-leaved Batavian ; Lettnce-leaved, early ; 
and fkaseifs Broad-leaved Batavian, for late crops. 
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162. The GartiCj Allium sativum, a hardy bulbous perennial, is 
propagated by sepmting the cloves of which the bulbs are composed, 
and Ranting them 2 to 8 inches deep in spring, at a few inches 
apart, in rows a foot asunder, in a light, rich, and rather dry soil, 
and in a warm situation. A few short rows will suffice inmostcases, 
and, if required early, a small patch may also he planted about the 
end of October. After the leaves have ripened, the bulbs may be 
taken np, sun-dried, tied in bnnches 1^ tire stalks, and hang up in 
a dxydiy cool store-room till wanted. Garlic isnsed for ilavounng: 

163. The Gmrds cultivated in gardens for their esculent produce 
are varieties of several species of Gucnrbita, the most commonly 
used being the vegetable marrow and the pnmpkixL 

The Vegdable Sorrow^ Cucurbita Feno van, is the most important 
of the gonrds used as an cscnlent^ and famishes in good seasons a 
very large supply for the table. The fruits are best when eaten 
quite young and not over-boiled, the flesh being then tender, and 
the flavour sweet and nnt^. 

Vegetable mairows require a warm situation and a rich soil free 
from stagnant moisture. They do well on a mblnrii or old-dnng 
heap, or m a warm border on little hillocks mode np with any fer- 
menting material, to give them a slight warmth at starting. Tire 
seeds s£onld be sown in a warm pit in April, and forwarded under 
glas^ bat in a very mild heat ; the plants must be shifted into 
larger pots, and be gradually hardened previous to being planted 
onC when the mild weather sets in in hlay or Jnne. Tlie nseof hand- 
giakes makes it possible to transplant earlier than would oUterwise 
be advisable. The seeds may be sown earl^ in ^fay in pots 
under a hand-glass, or towards the end of ]^Iay m the open ground, 
if heat is not at command. The true vegetable marrow or succade 
gourd bmx3 fruit of an oblong-cDiptical shape, about 9 inches long, 
prie-greenish while young, vnth v^tish flesh, and scaredy any in- 
dication of ribs ; when matnre it is of a pale yellow colour. There 
is a varied which is more oblong, grows to 15 or 18 inches, and 
has the suxiace slight^ marked by ftregnlar longitudinal obtuse ribs. 
The shoots may be allowed to run along the snnace of the ground, 
or they may ue tndned against a wall or paling, or on t^ises. 
As the gourds cross readily, care is necessary to keep any particolar 
variety true. One of the best vegetable marrows is caued Moore’s 
Ti^table Cream. 

The (hutardJirarrow, one of the Patissonsor Grown Gonrds, bears 
a peculiar-looking flattened fruit with scolloped edges, which has a 
sweeter and less nutfy flavour than the true morrow. 

l^e Pumpkin^ Cucurbita maxima, grows to a vex^ large rise, 
some of the varieties, os tlie laige yellow or Podnnjminef s^c- 
times producing frait over 200 lb in weij^t. The flesh of tliis is 
ydlow, the ripe frait, in which state omy it is used, being of a 
pde salmony oufT colour exteriorly. It will keep for some months 
in a dry airy place, and is used in soups or stews, or mashed like 
potato^ or raked in pies. Iliero are several varieties of this type. 
The cultivation of the pumpkin resembles that of fhe^ vegetable 
marrow, but it requires abundance of space for its spreading vines. 

Zlany of the other gourds (of which some ate very ornamental) 
produce edible frnits, nut as some, notably the oranmi gourd and 
rae bottle gonrd, are cathartic and delctenoos, they shonld not he 
indiscriminatdy eaten. 

164. The uorseradiah, Gochlearia Armorada, or Azmoracia 
rusticana, ahardy perennial, is cultivatedfor its long roots, or more 
properly underground rootstocks^ which when scraped into shreds, 
or grat^ and made into a ddicions sauce, arc eaten with roast beef. 
Its properties are antiscorbutic. The horseradish requires a deep. 



j conristing of the i 

2 inch lengtlis of tiie root itsdf, at the bottom of a trench feet 
deep, the tower half of the soil being well manured ; only a sinrie 
shoot should be retained, so as to produce one thick vigorous stidc. 

roots planted in spang are sometimes taken up in the winter 
foltotring; if left to grow another year they become very much 
thicker, though less tender. In digging the roots the soil riionld he 
thrown bsudr so as to lay them bare. Those that spring from the set 
are cut o and it is manured and left to grow np again the foUow- 
ing year. Before the ground becomes frost-bound, a supply should 
be dug and stored in damp sand for use during that emergenty. 

165* The Jerusalem ArUenoke, Helianthus tuberosns, a imray 
cuberous perennial, a species of sunflower, derives its ^thet 
JerusaUm ftom a corruption of the Italian CHrasoU, a sunflower, 
and its name of Artichme from the resemblance in flavour which ito 


tahers bear to of the receptades or ’’hottoma ” of that plant 
It 18 propagated hy means of its tubers planted in the maimer of 
potatoes, in rows 8 or 4 feet asunder, some time in Febraorv or ' 
Alardi; by the antnmn the new tuberswill be fit for use. Asa 
matter of convenience, though the tubers themselves axe hardy 
enough to bear the frosts of winter, th^ may be dug up about 
November, and stored in dtyish sand. They shonld have a wdl- 
mannredsoD,imd the stems should not be allowed to be too crowded 
which is in grrat measure obviated by planting them annually. ’ 

166. The Kidney Bean indudes what is commonly known as the Eidnev 
French Bean, Fhabeolns vnlgaris, and the Scarlet Runner, Phaseolus bean, 
mnltiflorns, both very productive v^tables of excellent quality. 

The Cimmm Kidney Bean or PmudiBean, Phaseolus vulgaris, 
is a tender annual, and should he gro wn in a rich Itoht loamy 
soil and a wann shdtered situation. The soil shouto be well 
enriched with hotbed dung; The earliest crop may be sown by 
the end of Mardi or beginning of Aprft If, however, the tem- 
peratnre of the soil is below 45”, the beans make but little pro- 
greu. The main crops shonld be got in early in May ; and a later 
sowing may be made early in July, ^e earlier plantings may be 
sown in small pots, and put in frames or houses, until they can he 
safdy planted ont-of-dooxs. The earliest outKif-doors crop may be 
sbeltetw by means of thatebed hurdles, placed sloping on bearers 
supported posts. The seeds shonld he covered or 2 inches 
deep, the distwee between the rows being about 2 feel^ or for the 
dwanestsorts 18 inches, and that between plants from 4 to 6 inches. 
Thepodsmay heiisedasagreen v^getable^ in which case they should 
be gathered whilst they are so crisp as to be reodih* snapped in two 
when bent ; but when the dry seeds are to he need, the podsriionld 
be aRowed to ripen. As the green pods ore gathered others will 
continue to be formed in abundance ; but if old seed-formiDg ijods 
are allowed to remain, the formation of young ones will ^ greatly 
checked. 

The kidney bean may be easily forwarded in pots in a 
forcing-house, or in pr^red soil ra aheated ^e bottom heat 
should range about 70 , and the atmospheric temperature should 
show a minimum of 60”, and a maximum of 70”, running up to 
80” by sun-heat. The seed should be sown three or four in a 10- 
indi pot, nearly filled with light turfy soil and leaf-mould, or decom- 
posed cow dung, the stems being earthed up after the true leaves 
are formed ; and tliey must be well qrringed and watered daily. 

To keep down the red spider, the under side of tiie leaves should 
be thoroughty moistens by ^ringing early in the morning 
with water at 60”; the house being then kept shut np till the 
air is raised to 75” or 80”, both surfaces wnUL in consequence of 
condensation, become thorou^^y wetted. "When the plants come 
into flower, plenty of air must be admitted. Eiiney beans may 
thus be obtained fit for use, in six weeks or two months from the 
time of sowing. It may therefore be desiralfle to sow some seed 
in August to succeed the crops in the open ground, and, for succes- 
sion, in September and October ; for spring use sow in Jannai 3 *, 
Februaty, and March. The early dwan sorts are the best for foic- 
i^ such as Fulmer's Early, Newington Wonden Osborn’s Foitdug, 
WilliamaTs Early Prolific, Syon Hons^ and White Advancer. 

The varieties of French brans being numerous, we here odd the 
names of some of the most desirable for general Privation: — 

Baity: Tflilte Ganterbniy, Palmer^ Forcing, Minlet's Fhat Early, Osliom'B 
Forcioff, Sir Joseph Paxton, White Advancer. 

Second Bariyz Canadian Wonden bean late; Kegre Lora-podded, heara 
late; New Mammoth Negro, earlier than Canadian Wonder; Newington 
Wonder; Pale Bon ; Sstm ftoiue ; WUUams'a ItoUac, hears late. 


Tlie Scarlet Runner Bean, Phascolns mnltiflorus, differs from the 
common French bean in being a perennial, and in having tuberous 
roots, which, it may be stated, ore narcotic and poisonons. Theso 
may be preserved through the winter in dryirii eara in a frost-proof 
cellar, for an early crop tiie following season. The late Mr CuUifll 
mentions having found ftom experunent that plants raised from 
roots come into bearing just one month earlier than those raised 
from seed. The seeds of the runner beans ihonld be sown in an 
open plo^ — ^the first sowing in May, another at the beginning of 
June, and a third about tiie middle of June. lii the London 
market-gardens they ate sown 8 to 12 inches apart, in 4 feet rows 
if the 8^ is good. The twining tops are pinched or cat off when 
plants are ftom 2 to 2^ feet ni^, to save the expense of stak- 
ing. It is better, however, in private rardens to have tiie rows 
standing smrately, audio support the ^nts ^ stakes 6 orTfeet 
high and about a foot apart, the tops of tiie stokes being crossed 
about one-third down. If rae weather is dty when the po^ ore 
forming abnndantiy, plenty of tepid water should be supplie^!^ 
the plants. In training the shoots to their supports, thej^i'^^e 
be twined ftom right to left, contrary to the course of 
they will not lay hdd. , to olmato 

The oxdlnaiy Scarlet Banner Is most commonly mown, hn^he usual way, 
flowered variety whidi has also white seeds ; ibis Is 
excdlentqaaiityi and Is now much grown for market. 

Painted lidy,wllh the flowers red and whito Is veiy^o- collected so as to 

prodnctlve. Carter's Chunpibn Is a large-podded probeing wril watered, 
167. The KM RaM, or Turnip Cdbbaye, 2 
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170. The iba^room, Agariens canvpcstrisi is b TCU-tooro fun- Mndi' 
»ni of n m^Uv Bttvimw^iacter ; it grows wfldin Great Bntam room. 

HSta? The i^nt « propagated by ^lotea, the fine black dust 
seen w he thrown off when a matnxa specimen is laid on white paper 
«a white dish ; these give rise to what is known ns the »^to ■• 

OT nySinin, which cMsistsof whitish thwads pormroting dned 
dUs or similar substances, and which, whm planted in a proper 
n^umaTons throng fho moss, and oventuiuly oTOeois in the form 
of the mushroom. xMs spawn may be obtained from old partnrra, 
or decayed moAroom beds, and is pnrehased from nurserymen in the 
form of bricks charged with fho u^colinm, and technically known 
as mnshioom spawn. 'When once obtained, it may, leaven, be 


l«ttaee. 


The beet sorts are-Xsrtv Kefbadands, lor 
Dl™ vSS bS; Icmdoa Msr rspatefllr 

the tallest; and (Sueatm, a very laiBO hardy ranm sort. 

18b, The UUvee, LactOBa sartva. ia a hardy mmnal, bi^ily 
esteemed asa Baiadp 
of the materia me 


milkyjnice fonns the lartifcarium 

i,a» ..^...ca. The l^don market-gaidenen make pr^ 

natation for the first main crop of Cos lettuces in the om ground 
early in Angost, a frame bein^ set on a dii^w hotbed, and, me 
jrt frnittn g^f heat not beiim required, this is allowed to subside 
till the first week in October, when the soil, consisting of leaf- 
mould mixed with a Htae sond, is put on 6 or 7 inches Oiick, 
so that the snrfiice is within inches of the sashes. The best 
time ibr sowing is found to be about the llfh of October. Tflien 
the see^ begin to genainate the sadies are drawn quite off in 
favoarable weather dniiim the day, and put on, but tilted, at in|[ht 
in wet weather. Very attle watering m required, and tiie^ aim 
tiioidd be to keep the plauto gently moving till the days begin to 
lengtiien. In January a mote active growth is micoaraged, and in 
mud winters a conflAderable extent of me planting out u done, but 
in private gardens the preilerable time would bo Vebnuuy. The 
ground should be light and xvdi, and wdl manured below, and tho 
plants put out at 1 foot apart each way. In planti^ at this early 
season, the dibble, in closing in the soil, should be inserted on the 
Bonth tide of the plant Vreqnent stimim of 'fte ground itith the 
hoe greatly encourages the mowth of fhe^onts. A second sowing 
should be mode about the oth of STovember, and a third in founes 
about the end of January or be^piming of Februaiy. In Marcdi a 
sowing maybe made in some warm titnation ; snoceatiomd soitings 
may be made in the border till August, about the middla of 
whitii month acrop ofBrown Cos and Rutiy Hmingtamit T^ aliOTtld 
sown, the lattff befog the most xeliaUe in a severe winter. 
Thae plants may be put out early in October on the tides of ridges 
facing the sonth or at the hunt of a south wi^, beyond the reach 
of drops from the comogs, the Hudy Hammersmith being idonted 
8 or 8 inches apart xon^ lettuce plants tiionld be tfaiiinea before 
th^ crowd or draw each other, and transplanted os soon os possible 
aftcp two or three leaves are formed. Some cultivators pn&r that 

the summer erm tiionld not be transplanted, but sown where 
twy ate to stimd, the plants being merely thinned out ; but txans- 
checks the running to seed, a^makos the most cS the 

For a mnt« anpdy gnitle fonang the Hady 
and Brawn Dntck Cakbaie lattaBea, ond the Brora 
^a^OraenP^CMlettiHKis' s&oald&wwnalwatiheinidaieof 
AuguB^nd in Ae bBgmni'iK of September, in rick light sen], tiie 

^ OctSiM 

tiie^nb ^1^ he Men np carsfiilly with balla attached to tiia 
TMta, an^nld rieced in a mild hotbed of wdl-prep^wdd^ 

Thjronge from races of the lettuce, the Cos lettacA with ereet 
ini.1*Andatotraithe Chbbage iSe, with " 


indefinittiy prmerved. It ma: 
of horse dung saturated with 


while ventfihtlon 
beav^deds 


« t^ertfornimer; Green Paris Cos. hatdler than ths 



haidleit and tort 

torwinter; Tom 
id Admiral, stonibi 


by placing quantities 

ui Aivimi ‘® ^ horae^ cqpemalfy of ^d 

horses, with dtemate layers of rich earth, and covering the whole 
with straw, to exclude rain and air ; the spawn <^snoD]y appears 
in the heap in about two months afterwordB. The « 

stall-fed horsey, or of such os have boon kijpt on dry food, should be 

made use o£ . ; .. 

The old method of growing mutiirooms in ndgra outof doors, or 
onmepi^b^titherlevclortiomng ftom a back wall m sheds or 
ctiJarsL may generally be adopted vBth success. The beds aToformed 
of hone duoppings which have been dightlyfennented and fre- 
quentW tuiUTO, and may bemado 2 or 3 feet brood, aim of^any 
Ji layer of dnng about 8 or 10 indies tbick is first deposited, 
and CDTeted with light earth to the depth of 2 indes ; and 

two similar layers witli Buniliir coverinjp are added, ue whole 
bfgp fr niade narrower os it advances In height. “When the noa Is 
finiSediitis covered withstmw to protectitliom rain, and also from 
ppi yhin^r influences. In about ten wys, when tho mara is mllkwann, 
&e bedell be ready for spawning, which consists of inserting small 
pieces of spawn bnw into the sloping sides of the bed, about 6 
uicheB asunder. Alayer of fine curth is thcnplaeed over the whole, 
and wdl beaten down, and the snrfiice is covered with a thick 
coot of straw. When the weather is tempernte, muslirooms will 
appear in about a month after tho bed has been mode, hut at otber 
i^es a much longer period mt^ elapse. Theprincipnl things to he 
attended to orato preserve a moderate state of moisture and a 
proper mild degree ofwannih; and the treatment must vaiyaccord- 
mg to the season. 

llr Cuthill describes a very simple mode of erdture. Tho ridge 
is built up of dung as it is brought fresh from the London stahles ; 
in this fermentation soon sets m, and, when the heat of the bed 
declines to 80^ pieces of spawn btitim are inserted, a foot ajiaxt, 
in the sides of the bed, which is then monldcd over, 2 inches 
&ick, pressed iHth the feet, and beaten with tho s^de, then 
vrotcreo, and beaten again with fho spado, and finally smoothed 
down. The more the mould is pitesscd, the finer the crop, and the 
more solid the texture of the mutinoom. • 

These ordiuiiry ridge beds furnish a good supply towards the cud 
of summei; and in autumn. To eommimd a tegular supply, how- 
ever, at all seasons, the use of a muahroom-honso (see par. 13, 
2 ^ 328} irill be found vefiy convenient. Tlio matmial employed in 
oU cases is the drop^*"*- ^ 

and spread out in tl 


of horses, which should bo collected frctii, 

, y«w in a dry place, a portion of the short 

utter being retained wdlmoistencd by horse urine. It should then 
be thrown ti^other in ridges and frequentiy turned, so as to be kept 
m an incident state of iermentetion, a little diyish friable loam 
bomg iniM with it to ntom the ammonia g^ven off by the dung. 
With this OT a mixtnro of horse-dung, loam, old mnshroom-hed 
dung, a^ hslf-docayed leaves^ tiie beds ore built up in successive 
laym of abrat 8 inchro tliick, esdi Jayar being beaten firm, un^ 
the M 18 9 OT 10 in^ca thick. If the beat exceeds 80*. holes 
should bo mode to moderato the fermentation. Tfiio beds are to bo 
SMjrae^hen the heat moderates^ and the oarTacc is thou covered 
With a ^ii^ling of ^med loam, which after a few days is made 
up to a ^eknw of 2 indies^ and well beaten down. ^Tho hrfs 
mnahroKm-l^ dang often contain snffleient • 
introduction of brick or cako 
? spawn them in tho Kgalar way. The 
«awn Aonld be tatrodne^ on inch or two bdow &o Binfnro when 

tempemtino dundd iuibb from 60" to 66" 

sndao onH of October. 

~d.ftmB.rth 
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ficoson. TIio groand sliould lie light nnd ricliy niid tho situation 
vram and sheltered. Sow thickly in rows 6 inches ajmrti nnd slightly 
cover tho seedf pressing tho surface smootli with tho back oi the 
spade. Wlien Withering the crop, cut tho 3 ’oung plants olF even with 
tho ground, or pull them im and cut oA the roots, commencing nt 
one end of a row. From October to March tho seeds should bo 
sown tliickly in shallow boxes nnd placed in a warm house or frame,* 
with a temperaturo not below G5^ 

Kostur- 172. Tho UTasiurtium, or Indfan Crtss, Tropreolnm mnjus, is a 
tium. perennial dimber, native of Peru, but in cultivation treated as a 
iianly annual, tiio Howcis are sometimes eaten in salads, and oro 
used for garnishing, nnd the leaves and young green fruits are 
pickled in vinc^ras a substitute for enners. Tlio plant should Iui%'C 
a warm situation, and the soil sliould no light and well enriched ; 
sow tbinl}* early in April, either near a fence or wall, wliich 
may bo iitilired for its support, or in an o{Km spot, where it will 
itMpiiro stakes C to 8 feet high. Its flowers arc no less oniamontal 
than useful. 

New 173. The Ji^ew Zealand S/nnach, Totragonia expsnsa, is a half* 
Zealand hardy annual, native of Now Zealand, sometimes used as a sub* 
spinndi. stituto for spinacii during the snmmcf months, but in- every way 
inferior to it. TJie seeds sliould be sown in Marcli, on a gentle 
hotbed, having been previously steeped in water for several hoiira. 
The scalings should w potted, and placed under a frame till the 
end of Afay, and should then bo planted out, in light rich soil. 
The young leaves arc tliose which arc gathered for use, n succession 
being prodneed during summer nnd autumn. 

Onion. 174. The O/iiVm, Allium Cep.i, is a hnniy bulbous biennial, which 
has been cultivated in Britain from time immemorial, but the 
native country of which is nnknown. llio onion shonld ho grown 
in on o]>cn sitnation, nnd on a light, rich, well-worked soil, which 
has not been recently manured. The princi]ial crop may he smvn 
at any time from the middle of Fcbmnry to tho middle of lilarcli, 
if the weather is fine nnd tho ground suflicioiitly dry. The seed 
shonld ho sown in shallow drills, 10 inches ajKirt, tho ground licing 
made os level and firm os {>ossihle, and the plants should lie regularly 
thinned, hoed, nnd kept free from weeds. At tlie flnnl thinning 
they should be set from 3 to G inches apart, tlio laltiT distance in 
^-eir rich soil. About tho beginning of September the crop is ripe, 
which Is known by the withering of the leaves ; the bulbs are then 
to 1>c pulled, and exposed on the ground till well dried, and they 
arc then to be put away in a store-room or loft, where tlay may lie 
perfectly sccuied from frost and damp. 

About tho end of Aiupist a crop is sown to afford a supjdy of 
young onions in the spring iiioiiths. Those svliich nro not required 
for the kitchen, if allowed to stand, and if the flower-bud is picked 
out on its fimt nn|)camiice, and the earth stirred about them, fre- 
qncntly prodixco bulbs equal in size and quality to tho large ones 
that are imported from tho Continent. A Srop of vc^ large hnibs 
may also lie secured b}* sowing about the br^niiiiig of Scjitcmbcr, 
nnd transplanting early in spring to very rich soil. Another plan 
is to sow in May on dry poor soil, when a crop of small bulbs will be 
proilnced ; these are to be stored in the usual way, and planted in 
rich soil about Fobniary, on ground made firm by treading, in rows 
about a foot apart, the bulbs being set near tlio surface, and about 
G inches asunder. Tho AVhito S|ianiBh nnd Tripoli arc good sorts 
for this purpose. 

To obtain a crop of bulbs for pickling, seed should be sown 
thickl}’ in Maxell, in rather poor soil, the seeds licxiig s-ciy thinly* 
covered, nnd the surface well rolled ; these are not to be thinned, but 
should be pulled and harvested srhen ri|)e. Tho best sorts for 
this crop are the Sxlvci^skinxicd, Early Silver-skinned, Noccra, and 
Queen. 

Onions may be forced like mustirdand cress if required 
for winter salads, the seeds being sown thickly in boxes which nro 
to bo placed in a warm house or fniiuc. The ^'ouiig onions are of 
* course pulled while qtiito small. 

The rotaio 0/tioii, Allium Copa nggremtuin, is propagated by tho 
lateral bulbs, which it throws out, under groiindi in considcmblo 
numbers. This variety is very ^irolific, and is useful wliou otlier 
sorts do not keep well. It is sometimes planted about midwinter, 
and then rijMins in snmmor, but for use during tho spring and early 
summer it is best plnntcil in spring. It m also known as tho 
underground onion, from its habit of producing its bnibs beiicatli 
the snxfncc. 

Tlio Tree Onfm or J^ypUan Onion, Allium Ccpoprolifcnxm, pro- 
duces small bulbs instead of flowers, and a few oflsots also under- 
grouniL 11 x 680 small stem bulbs nro oxcrileut for pickling. 

Tho irels/i Onion or CiifOtde, Allium fistulosum, is a hardy 
perennial, nnti\'e of Siberia. It forms no bulbs, hut, on account of 
its extreme hardiness, is sown in July or early in August, to furnish 
a reliable supply of 3 'oung onions for use in salads during tho early 
spring. These bulblcss onions are sometimes called Scallions, a 
name whicii is also applied to old onions which have stem and leaves 
but no bulbs. 

The following ore among the Lest varieties of onions for various 
purposes 


Tor ntmtaer and autumiK-^nem; Early White Kaples: thedb two 
fF® sis® outimm lor spring uladlng. SUver 

sldnncdj Tripoli, Including Giant Itocca, 

tcfatfr.--d»pTO Globe, Including Magnnm Bonnm; White Globe: 

\c11qw Ihuven; White Spanish. In its scvcnil forms ; Mbons, the finest 
pricty for autumn soiring, attaining a large size early, ripening weU. and 
beeping good till after Christmas ; StrasbnigCDcptfoxd) : WcatbeMeld wSi : 

Blood Jted, strong-flavoured. ’ 

Qnoen, Early Sllverddnncd, White Nocern, Egyptian. 

175. Tho OraeJi or Mouiitaifi Spinae/i, Atriplex hoitensis, native Orach, 
of Tartary, is a tall-grondng luirdy annual, W’hose lea^-cs, though 
coarsely flavoured, nro used as a substitute for spinach, and to cor- 
rect tho acidity of sorrel. Tho 'Wliitc and the Green ore the most 
desirable varictira. The plant shonld be grown quickly in rich soil. 

It maj* 1)0 sown in rows 2 feet apart, and about tho same distance 
in the row, about Marcli, and for succession again in Juno. If need- 
ful, water must be freely* given, so os to maintain a rapid growth. 

17G. The Oxalis ereiiata, Oca of the Soutli American^ is a Oxulis 
tnhcrous-rootcd half-hardy ]wrcnnial, native of Peru. Its tubers are crenata. 
comparatiYcly snixall, and somcwliat acid ; but if they bo exposed 
to the sun from six to ten dn^'s, tliey become sweet and floury. 

In tho climate of England they can only be grown by starting them 
in heat in liinrch, and planting out in Juno in a light soil andiwann 
situatioix. They grou* freely enough, but few tulxsrs ore formed, and 
those of small size. Tlic ifeshv stalks, which have the acid flavour 
of the fainilv, mn}*, however, bo used in tho same way as rhubarb 
for tarts, llic leaves may be eaten in salads. It is cosily propa- 
gated by cuttings of the stems, or hy means of sets like tho potato. 

177. The Oxalio Deppei, a bulbous xwrcnninl, native of Mexico, Oxalis 
has scal 3 * bulbs, from whidi axn iiroduced fleshy, tapering, white, Deppd. 
semi-transparont roots, about 4 inches in length, ana 3 to 4 inches 

XU diaiiicter. Tlioy strike down into the soil, which should therefore 
ho made light andridx with abundance of dcca^'cd vegetable matter. 

The bullis should he x>lanted about the end of April, G inches a]iart, 
in rows I foot asunder, being only just covered mtli soil, and liaving 
a situation with a southern aspect The roots sliould be dug up 
beforo they become nflcctcd by frost, but if protected they will con- 
tinue to increase in size till November. Wlicn taken up, the bulbs 
should bo stored in a cool di^* place for replanting, and tho roots 
for use. TJic roots are gently* lioiled with salt and water, peeled 
and eaten like osjiaragus ivif h melted butter nnd tho y'olks of egg^ 
or served u^) like salsnfy and scorzoncra with white sauce. 

178. Tlic Postinaca saliva, is a haxxl}’ biennial, found in Poisn^ 

tcmt>crato icgions. Its long tapering fleshy whitish nutritious roots 

have a xxcculiar hut agreeable flavour. It succeeds best on a free 
.sandy loam, whicli should bo trenclicd and manured in the previous 
autumn, tho manure being well buried. Tlio seed riiould bo 60 u*n 
thinly in ^Inrch, in rows, 18 inches opart, and flnall}' thinned out 
fol foot apart. Tlio leaves will decay in October or November, 
when a {lortion of the roots may bo ti&on up and stored in diyish 
sand for immediate use, tho rest being left in tlie ground, to bo 
taken up os required, but the whole shonld be removed Feb- 
ruary to n dn* cool place, or tlic}’ will begin to grow. The best 
sorts arc tho llollow-crowncd, tho Alaltesc, and the Student. 

179. Tho Fra, Pisuin 6ati\*um, is a hard}' annual, climbing by Pea. 
means of the tendrils of its leaves, and hashcim cultivated from time 
immemorial. TJic seeds or pulse are very iiuiritious^ whether eaten 
green or ripe, and thoco of tiie early crops are esteemed as luxuries. 

The pea prefers a friable calcareous loam, dciqily worked, and well 
cnriclxcd with good hotbed or form-yard manure. Tlie early crops 
require a wnnn sheltered situation, but tho later arc bettor grown 0 
or 8 feet apart, or inoro, in the open quarters, dwarf crops being in- 
troduced wtwcon the rows. Tlic dwarf or early sorts may bo sown 
3 or 4 feet apart. Tiio deep working of the soil is of importance, 
lest the plants should sufler in hot dry weather from mildew or 
arrest of growth. Tlio first sowing should bo made about flie 
beginning or middle of November, in front of a south wall, 
tho xilants being defended In' spruce fir branches or other spray 
throughout the winter. In Fehniaiy sowings are sometimes made 
in flower-pots or boxes, and tho young plants afterwards planted out. 

The main crop should ho sown towaras tlio end of Febnxaxy, and 
moderate sowings should bo made twice a month afterwards^ up to 
tho beginning of July for tho north, and about tho third we(£ in 
July forwarmor distnets. During diy hot weather late peas derive 
great beneflt from mulching and watering. Tho latest sowings, at 
tho middle or end of August, should conmst of tho best early sorts, 
as tiicy are not so long in producing pods as the laigor and finer 
sorts, and by this means the supply may bo proloiigca till October 
or Novemhor. As they grow up tlio earth is drawn to the stems, 
which are also supported^y stakes, a praotieo which in n woIl-kej>t 
garden is always aavisablo, although it is said that tho early varic- 
uca arrive sooner at maturity u^en recumbent. Whore ^co 

I kormits, all tho toller sorts ore best sown in single rows at wide 
ntorvals of 20 or 80 feet. 

Fees grown Into in autumn are subject to mildew, to obviato 
wliieli Mr Knight pro])osed to dig over tlio ground in tlie usual way, 
and to soak tho spaces to bo occupied by tho rows of pens uioroughly - 
with water, — ^tho earth on each sxdo to bo then collected so as to 
form ridges 7 or 8 inches high, tliese ridges being well watered. 
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atul the seed sown on them in sinde tows. If dxy weather at any 
time eet water diodd be snp^ed jnoihsdy once a we^ 

To j^nce vecy earfy cn^ the Irach marhet^gaxdeners sow 
early m ^oremm, in fiamee^ on a border having a good aspectf 
the seeib bdng covered very si^tly. The young piante ace tcans- 
pUnted into other frames in Secemher, the gioimd inside heing 
oqg oat so as to be 18 or 20 inches bdow the sashes^ and the eoctn 
thns removed placed agunrt the outside of the frames. The young 
plants, when 8 or 4 ix^es higL are planted in patdics of three or 
foor, 8 inehes asnndter, in four iongitndinal tows. The sashes m 
covi^ at nJght with stmw matSi and opened whenever the weather 
is Boffidently mild. IVhen 8 or 10 inones high| the stems are in- 
clined towuw the hwdc of the firame, a little earth heing drawn to 
their base, and when the jplants come into blossom the tops are 
nindied ont, above the third or ibnxth flower, to force them into 
bearing eooa as they h^n to pod, the sodl mw have a gentie 
watering whenever soffimenw wanned by the son, rat a too ‘rigor- 
ous growth at an earlierneriod ‘would he detrimentaL Thnatccated 
the plants bear pods fit for gatheiiim In the first fot1au|^t in Apr^ 

A very convenient means of obtaming an early ert^u to sow in 
S-inch pots, a few seeds in each, Ihe plsnts to ^ultimately planted 
out on a warm border. Feas may also be obtained earl^ if gently 
fiirced in frames, in the same way as Iddney beans, the dwarfest 
varieties being preferable. 

For the very early peas the rows should range cost and west, 
birt for the mam crops north and south. The average depth of the 
oriUs ahonld he about 2 inches for small sorts, and a trifle more for 
the loiger kinds. The driUsdionld be made wide and flat at bottom, 
•0 that the seeds may be better smrated in sowing The largo 
sortsarethe better fiw being sown 8 inches apart ^opp^ furoc 
iray^ advontacsonsly scattered in the drUlWore coving in, to 
the droredations of mien and before levidling the m^ce the 
soil should be gently trodden down over the seeda 

A IMWul Mklaitljmi nV OmHim lu ^ . 


possible in Match. In some cases the tnben for early crom, are 
sprouted on a hotbed, the plants being pot out os soon ns the JniTes 
can bear esposare. If the young spronts ore about fi inclics long, 
they may bo planted rat towards the end of March ; if they are juS- 
tected yraiig potatoes will bo procured in seven or eight weeks. It 
will impeovQ the crop if, when the stems have grown a few inches 
above jgrannd, the earth is drawn np to them, hut the apemtion wj)} 
delay its maturity for two or three weeks. Mr Knight rccominendn 
Tcmoring the flowers os they appear, in order to increase Uic pro- 


os soon as the murrain u oiMcrved ; or if thw are then oulficienfly 
dovidqped to ha worth preserving, rat not fciUy rijie, the Iiaulaiv or 
shows shonld ho pulled out, to prerent the vims pairing down 
them into the tuners; this may ra done without uistiuhing the 
tubers, which can be dug afterwards. Sec Aokicvlti'jik, ro). f. 
p. 8G4. 

•Tbroiffg.— Die best fordng sorts are the Ash-leaf as a kidmy, anil 
tho Early hiniket or Sector of liToodstock for nionnd. Die rarliest 

cron mavtieTdantiicI in Tlnr^fnlwir. nnrl 


cxtfi m^'beplauM in Docemher, and sncccsmonal onesJn Janvan* 
' I mode of cultivation ndi^itcd hy the l/mdra 

thuR in fsnIiRknnrn Ivi- f > 


wusAiort; BO 
XastonV Alpbo, 
loMbUtHe^- 


BSnsSe^ Gorterb Pint Ckral tbe 
oB^fona of Eorir Aaine £ WSlUam One : 

and Best; Mae- 
pea; ^TI«iinb(Bedlrt Gem), a 


ffilMSf Mttoh SriSS 

180. HI^Ka IWaIa . . - 


* »i»w ugni iname loam; and in ihin sandr 

also be used, andwooOa 
mm vegetable matter. 

lutatott are commonhr nnniRnicAfi in^ mwmh At. • 

, leav- 


obtained from sets token ft»m t^Anfimf .■ bestietunis are 

Mr Thomas Dfcka^^S^if *«*»»^otfromthrir 

Vi While stil 


and Fcutuaiy. Tiia mwe %n camvanon nuojiictt ny tiic j^nn 
market gardcnctsis thus in substance explained ly ilr Ciithiil. A 
long tonj^ 5 feet wide and 2 feet deep, is filled with hot dung. o» 
which Bril to tjie depth of 8 inches is put. The r els rniploviil are 
mtddle-stscd whole potatoes, which are placed dose together ovi r the 
hM, ooy^ with 2 indies of mould, and then hooped and pro- 
tected inth mats and straw, under which conditions tliey w ill spronl 
; month. A M of the twjuifClc length (romcUmii IQO 
yards) is then preparod of about 2 feet thickiie«s of hot dune, soH 
i?® depth of 8 inchi-^ and the frames act over allf 71^ 
I^fatoegare then earefully taken up from the slrikincl^d, all the 
WTOOTcd except llic main one, and tlicy ate pianted 4 

When the liAulm of the potato has crown to 

altliougli this may slop crowth fiS* a 
fev ^ya, abll tlie jwtato cioi) is itlaaya cxceUrnL Alicr idantinif 

»0 , admiMiig nr vrjieii piactfeable, and aritig mter m rttinirrH 

«H ®S?™ “ Iloqxjd licds on a ivann IwJer 

M* I ImvJng liecji qironled, as 

are pished ont in January in trrnelica ffcct deen fillpd wiili !•»! 
<*“"6 tte«tabcii« planted 6 inches dwl; and w„ aii 

3»,J?^S5iS SKI£,»3S 

*®^e^ flp ns they adranco in growth.*^ “** •“‘'I 
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being at once covered with whioh should not be removed till 
the plants come up, and then only in the daytimoi and when there 
is no frost If the crop ^cceeds, which depends on the state of the 
weather, it will bo in use about we beginning of March. Another 
sowing may be made in Janui&y, a thiid early in Februaij, 
if the season is a favourable one, and still another towards the 
end of February, from which time tOl October a small sowing 
should be made every fortnight orthree wcolcs in ^ring, and rather 
more freraontly during summer. About Olo ena of October, and 
again in JNovomber, a late sowing may be made on a south border 
or bank, the ^nts being protected u severe weather with litter 
or mats. The winter xoniwes, which grow to a huge size, should 
be sown in the beginning of July and in August, in drills tom 6 to 
9 inches a^t, we phmts being thinned out te 5 or 6 inches in 
the row. The roots become fit for use during &o autumn. For 
irinter use they should be token up before severe frost sets in, 
and stored in dry sand. 

Forcing. — ^To obtain early radishes a sowingdionld bo made about 
the beginning of November, and continue fortni^tly till the 
middle or end of February ; the crop will generally be fit for use 
about six weeks after sow^. The seed should be sown in light 
rich soil, 8 or 9 inches thick, on a moderate hotbed, or in a pit 
with a trapcrature of from 55” to 65”. Gentie waterings must m 
given, and air admitted at every fiivourablo opportunity ; but the 
sashes must be protected at night and in frosty weather with stmw 
mats or oth^ materials. Some of these crops are often grown with 
forced potatoes. The best forcing sorts are Wood’s Early Frame, 
and the Early Bose Globe, Early Dwarf-tcp Scarlet Turnip, and 
Early Dwarf-top White Turnip. 

Those best smted for general cultivation are the following : — 

Bpindle-rootedi "Laott Scarlet. Inoladtaie the snb-vaiietios Scarlet Short- 
top, Early Eramo Scarlet, and wood's Early Frame ; Long Scarlet Short-top^ 
best for general crop. 

Tttmip-rooted ; SSirly Eose Olohendiapod, the earliest of aU ; Early Dwarf- 
top Scarlet Turnip, and Early Dwaif-top Wliite Tninlp; Earliest Erfart 
Scarlet, and Early white Short-leave^ both very early sorts ; Flmieh Break- 
tot, olive-shape^ Bed Turnip, and white Turnip, for snnuner crems. 

Winter eorts : Bmek Spanish, white Ohlnese, Cutfornlaa Idammoth. 

182. The Sampimg Campanula Bapunculns, is a taj^rooted 
biennial, native or natnialized in the south of England, axia found 
on honks and in pastures in central and sontlieru Europe, extend- 
ing to the Caucasus, The white ile^ roots, known as ** ramps,” 
are used raw as a salad, or boiled like asparagus. It is but litue 
cultivated in England. The seed, which is very minnte^ and 
shonldhe mixed with sand before sowing to secure even distribution, 
is sown in drills 6 to 8 inches apart, about the end of hloy or 
beginning of June, in deeply worked mnn^ and in a cool ritnation, 
and the young plants oro merely to ro tiiinned and kept dear of 
weeds, xoot& which somewhat resemble small radishea;, will be 
fit for nse about NWember, andon theapproodi of frost, if taken up 
and stored in sand, thw will keep fresh and firm till spring. 

183. The Wivbarh of gardens is derived tom different ^des of 
Bheum, e^cially B. Btoponticum and B. nndulatam. parts 
chiefly utilized are the fleslw foot-stdks of the leaves, which are 
much used for preserves, pudidings, and tarts, as wdl os for stew- 

lihuharh regnires an open dtoation and a rich deep soil, whidi 
should he well manniod, and prepared by deep trenddng. To form 
a j^ntation. divisions of the ola roots, each provided with a had or 
crown, should be put in early in spring, tiie crown being set about 
2 inches bdow the surface. Th^ dioold stand 8 to 4 &et apart* 
eodi way, according to the habit of the variety. The plants will 
afford a supplyin the following spring. It is desirable to renew the 
plantation in the course of four or five years, drifting to new 
ground. 'When gathering tiie crop, the leu-stalks shonM be bent 
downwards, and pulled off aideways, not cut. The flower-stems 
diould be. cut on as soon as thty make tiieir appearance, in order 
to strengthen the root Establidied sorts must be increased by 
division, os seedlings do not reproduM the variety. Bhubarh may, 
however, be grown from seeds— a flower stem or hemg allowed to 
grow up for the nuroose of producing them. The seeos should he 
sown on a dight notbed in qwing, and transplanted out in rows in 
the month of May, no stalks h^g gathered from them fortiiofirst 
twoyeam 

Anting . — ^Bhubarh may he forced in a variety of ways for early 
or winter nse ; it may have a pot or box sot over the crown 
and covered up by warm litter, dong, or leaves Ito SM-kole ; 
or the roots may he tdren up, potted, and set into any foremg-honse 
at work, the crowns being kept in the dark so as to hlandi the 
stalks ; or they may be planted dosdy in long narrow boxes of 
moderate depth, and sot in a mushroom-house or cellar, where there 
is a considerable temperatnre. The rhubarb mQ soon throw np its 
stalks, and these, hmng partially etidated, possess a ddicac^ and 
flavour superior to those grown in the open air. It is easy, by 
varying the time of snbjecting the boxes to the increased tempera- 
ture, to keep up a succession of rhubarb stalks^ from the period at 
whi^ kitdien apples become scarce or b^gin to lose their flavour, 
till green gooseberries come into season. 


T^ favomlte old sorte of rhubarb, were the Toh&Uk and the Elford oi 
EnolrB ; the latto cornea £rom B. undnlatum, and is one of the beat in flavour 
^ ® “Jf*® ®* ®®w u»odem date ara 

^tchell'B Boyal Albert, Banoer^a Earn Scarlet, Itott's LimuDua. and 
Nyatt'a Ylotorio, the laat a largo^imiff tblck-at^ced kind, the others 
being oU earlier aorta. Jdmaon'a 8t Maitui'a and Brit's Crimson Flection 
are riao favourite kinds ; and Stott's jULonarch grows to a verylarge sbee. 


184. ^ The JRocambolCf Allium Scorodoprasnm, is a hardy bulbous Boeaxa- 
perennial, oconiring in a wild state in sandy pastures and waste bole, 
pli^ timimhout Europe, but not common m the soutli ; in 
Britain it is found diiefly in the nortii of England and the south of 
Scotland. The plant is grown for the sake of its bnlb^ which ore 
sn^er and milder than tnose ofgarlic, and coni^ of several cloves « 
ddefly reduced at the roots. The cloves should bo planted about 
the end of Febmaiy or in 'March, and treated like the garlic or 
diallot. When mature^ tiie hnlhs should be taken np, dned, and 
stored for use. 

_ 185. llie Salsqfy (or 8abi/y\ Tragopogon poirifolius, is a hardy Srisaty. 
biennial, with long cylindrical fletiiy es^ent roots, which, when 
properly cooked, are extremdy delicate and wholesome ; it ocenrs 
in meadows and pastures in the Mediterranean region, and, in 
Britain, is confinea to the south of England. The susafy requires 
a free rich deep soil, which should m trenriied in autumn, the 
manure used hung placed at tu*o ejiados’ drotii tom tiie surface. 

The first crop shoma be sown in Mai^, and the main crop in Apdl, 
in rows a foot tom each other, the plants being afterwaras thinned 
to 8 inches apart In November the whituh roots should he taken 
up and storca iu sand for immediate nse, others bring secured in 
a similar way during intervals of mild weather. 

186. The Scmiff Brassica rieraoea hnllata mgfor, is a near ally of Savqy. 
the cabbage, but has bnllate or blistered leaves : it is more hardy, 
and, except in very severe seasons, instead of snnering is rather im- 
proved in flavour frost The savoys come into nse in autumn, 
and continue until the spring. The early crop shoold be sown in 
Fehruoxy, the main crop about the middle of March, and a month 
afterwards the hitost crop. The rows of the smaller sorts riionld he 
15 inches, and those of the larger ones 2 feet, apart 

The best sorts of savoys for garden cnlture are : — 


Toma, early and hardy; TTlm, early, but not ao hardy; Little Fbde, small, 
early, and good; Dwarf Gnen Curled, beat for a general crop! Griden, 
honomae and eaorilent The huge Dramhead savoy la more mutable for 
Arid oultute, nnlen bulk of prodnoe is required. 


187. The Seorzonera^ Scorzoneia hispanica, is a hardy perrimial, Scor- 
a native of Spain, but cultivated in garaens for its fleriiy qylindri- conera. 
cal toots, which resemble those of salsafy except in being olack out- 
side, and which are used in the same manner. Th^ riiould he 
treated in every respect like solsaty (par. 185). 

188. The Sea-htUf Crambo maritima, is a hardy perennial, grow- Sea-kriOi 
ing spontaneously along the coasts of England, of Ireland, and of 

the Scotch lowlwds, &ng the western coasts of Europe, and on 
the Britic, reappearing on the Black Sea. 

Sca-kale prriiets a lig^t dry soil, and when manure is necessaiy it 
should consist of sea-weed or wril-rotted dung ; or a dressing of salt 
or of nitfate of soda may he given. When it is raised tom seeds, 
they riionld he sown in Msrtm or April iu rows a foot asnnder, the 
plants being thinned to 6 inriies apart In the ibllowing March 
these shonld bo planted out in trenched wril-prepaied ground, 2 feet 
asunder, in rows 24 to 8 feet aport The top inth the crown buds 
should be cut off hefoxe pliinmg to prevent them tom running 
up to seei In the spring of the second year the yonng shoots u 
bhmehed will be fit for nse^ and therefore the summer jgrowth should 
in every way be promoted by the use of water and hqnid manure. 

Tolerably blandhed stalks may he produced laj plants only nine 
months old tom* the seed, and after two summers seedling plants 
will have acquired st^cient strength for general cropiflng. The 
seeds, instead of being sown in rows and transidantra, may be 
deposited in patches of three or four together, where they are to 
remain. In we antnmn, after the leaves have been rieoted off, the 
ound riiould be forked up, and 6 or Sinches’ depth of leaves or of 
ht santy 8(A laid over the plants^ byrither of which means thty 
.._U ho blanched, &ough not icrced. !me hlanriied sprouts ^nld 
be ent for nse wlnlst they are crisp, compact, and tom 8 to 6 inches 
in length, the stem being cut qnite down to the base. 



roots, __ 

being the parts best adapted for this purpose, 
taken up in autmnn, cut into lengths of about 4 inriies, and laid 
aside in a heim of sand or emth ^ spring, when thqy should he 
planted out like the seedlings. Cuttings should not he taken tom 
any Irat very herithy plants. - j * 

Fhreto*-^ea-kale may be forced in the open beds by the aid of 


Buwmn we buujsb are van uver, — 

ground loosened about the eyes, au^^StSif* - 
mixed with salt laid on the simoce to ky native cemiporito perennj^ 
of fhe 

flower-pot, is placed over each plant or ^ 

*8 diAngthe Bummer. 
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kavea of trees are dosdypscked xonnd ihepota, and raised to alioat 
a loot aWe them* 'When fermentation dommenoeSj a thermometer 
ahouldhe occotionally introd^dinto a few of the pota^ to ascertain 
tlut the temperatnre rdtiun doea not exceed 60” Fiahr.^ and 
the thickness of the leaves is to be related aoeordin|^y. In a 
month or lax ehcota vrQI he ready for enttink, and by 

means of the movable lids thOT can be examined and the shoom 
gathered vhhoat matmially distorhiog thecoveiing; If the crowns 
arc thns covered np about the end of October, the crop may be 
cntl^ about the third we^ of DecembeTj andl^starting abatwat 
varions times a supply may be kept np till the middle m May, 

Strong plants rni^ also he taken np and planted on hotbeds, the 
sashes heinglmrt covered doae ; ortheymay he art thickly in boxes 
as recommendea fbr rhnbarb 188), and placed in any heated 
Bhractaxei or in the mnshroom noose ; but, fo nave the shoots eriim 
and tender as well as blanched, l^^t must be completed exoladedL 
Resides the common puple-leav^ there is a green-&ived sort, 
which is said to blouidi better. 

189. AlUnm asoslonlonm, is a native of Palestine, and 

is modi used in cooke^ for hi^-davooxed Boupaand mvica, be- 
sides whidi it is excelmt when p^ded. It m a haSf bolhona 
perenniali and is propagated by o&eta, which are often plantedin 
Sep^ber or October, hut the principal crop should liot he sob in 
earlier than Febmaxy or the baguming of mardi. The of 

soot with the manure has been recommended as aprotectionasimist 
maggots. In planth^ the tops of the bulba diomd be knit a little 
above gnmnd, and it la a commendable plan to draw away the a^ 
anrrwdw the bnlba when they have gotxoot-hol^ They riunild 
not be planted on ground recent^ nuoiuxed. Vhey xeanixe the 
same general treatment as garlio and locambole^ond^on]^ stored 
mo similar manner. They come to matnrily about Jnlv or Auenst 
T^re w two sorts— tiie uimunou, and the Jersey or Bnasunf the 
latter b^g much laiw and less pniMwnr. 

na^ of O^a^ Japan, the xoofa of which arolxfflodL 
wM^oenredwiaeatoy. Bwroiieaafie^ deep,^niuA^ 
nk^soil, and 18 itiaed fioniBeedn whiehdoaldhoKnm 

ahont^the end of Hn^ the bed 


wise supported. Onlytheearliec of the font ripened out of doors In 
anaYetage6ea8on;and when a lair quantity had sef^ the plants were 
atoppedy the aecoodary hxanohes being also stopped above the fruity 
and laterals removed gradnalty.^ Under these drcnmstances the 
fruit began to ripen in August sncoesrively coming to matari^, at' 
which stagey ana when peiicotly dr^i it had to he gathered and hung 
up or laia on dadves. ^e pexwly ripened froit had to be got 
in before it was iimired by frosty its maturation beixm oonmleted 
in a vinery or otiier nested aonse, and, though notacqumngtiie ixill 
flavooTj the ibiwardest of these late fruits una became nsSda 
Fbrciitg,— The outdoor treatment remains as above sketched out^ 
hut, owing to the precarious nature of the crop in had seasons, huge 
Quantities axe now grown under glass. HrG.T. Miles, of 'Wy^be 
Ablw Gardens, ^ eagplained in the Gardener^ Chronic las mode 
of onituxe^ of which the following is an abstracts— 

fC *IVa nww w «MWiM«dv f 4 unni-rttniiii n « . 


jamo^anaa^es. ekHMlBowafieelyinaiiy eood^dSimri X! 
is incr^ by dmdiM fSa toots di^ 

aativo of IwrennSal, 

spiMd,. ^ ^ ^ 

has heea long plant;, which 

sho^aM be ^wn oTS^“ a"^®^^S«J?«‘Ve«ve8. It 
and for tbe snnuner moa manured ; 

ost, and another towaida the^rf ■^’>6' 


W/ 


So" »^^«meesrive 

tto ^nmng of May. The 
the best for winter ; and tiieae dionf 
2 inches a^ ^ 
W^leaTedisa^S”^ 

Sf.wnmi 


. niuita, aa 
ly the b^^- 
^ornae, andtf 
obtained up to 
ka FlmdeiBnre 
- out early in the 
r, ^**fis* The 

totarsorii but not quite ao 


spinach but a verr ehSfcHfcJ^ amumer 


Tomato. 


summer 
sown in 
^-haatohe 
Snefionnd- 


loot aiiert. 

198 -«««uua. 

Solimum ^ycopevamcS.^jy^ji'^jL^ Lycopmjiciim cacnlentiun or 
nittch csteemed^me weebit 4 #» annual from South Amerfm 
^ obtaii]e8 M w cooked 


lawwy vwasBiaw ua Igiwuv VAW*I4ILU T-m 

sotapfiw, and one-fonrCh of decomposed manun or hoxse-dropObu^ f^o' 

xatehu^ Eorj^Ung out a ridge o{ soil S teet wide and lamScsdeeD 

tan m leaver Per pot rndtlvation thorn 
1? to 15 inches in diameter axe most appropriate, and these should not 
be quite fflled. In order that surKnoe dxesStaiaot tiie samematerltdor ofmiTe 
muuxeinayfwaTipItod afterward Sbreariyworlcaaoiriiigtiiouldbeiniido 

to Jamum and tne idsnts moved onwards until they have xnodemt^ dUed 
^dh pots roo% when ih^are trsnsfexTed to%e bedsorfti]itl»i>ota* 
to each cue the ptato am kept about 2 feet aport Other sowfaigs mv bo 
madeai tohm^ ^ about the end of August Aom the last so^a 
scmfdy b cptabied for a oonsldemble period onwards throusli the wtotor 
monm TliapiBDt8mresM<^toonainiifnatem,wlifriiismio«edaiiui 

“ww^Mjhe pqsitUm may adndt, and from this all lotemU w 
T(U>dre8slug»otiichmatoriiils8boiad 
surface son becomes toll ot soots : copious stnmUcB of 
necewary, and the toufta shciddholcept 

"Sssr®saJE?'jaAs«Bw%ffia5.-''“® 

Toxnatc^ may also be allowed to mn freely over the bade wall of 
* ? anffiqicntly fed, will bear fruit almndautly; 

Mr^Ues observes that these plants, when grown out of doonriiao 
*-? «cdlent portion, but tbe main point--tht 
^rtoraent of the soil— is overlooked or not au^entiy attended to. 

^weo^ each jianfi berause it often happens that the nmee wSl 
not allow a gyd rim, and a certom amount of growth w^foli. 
^ ewentud to the weU-dwng rf the pJants. ^ 

The following varieties afford eontiderablo choice ; 

•^met.soa the qniekest to 

ss 

leaf, an 


yunp forvnud as the wntor^toiJ^A^ he proceeds. The fleas will 
rollowing the first will them, and a second person 

dn^offthegij-* wd 80 on till the wide ato 

te6ti(m^a"faSi *« P*®- 


VTater 

nesSi 


Yam. 
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slionid suffer from drouglit: The principal autumn and winter 
Boirinra, wludi me the most important^ sliould be made about the 
end ofJnne in tbe northern distnct^ and in thebegmningof Juljin 
Avaimer districts; a small sowingmay be made at the ena of August 
to come in before the spring-^wn crops are ready. If the weather 
is riioweiy at the time of soiringi^the seed speedy germinat^, and 
the young plants should be kept growing qmcikly'^ watering with 
or pend water and by surface stixiingB. The mills for fhe cm- 
liest sorts need not be more than 15 inches apart, and the rionts may 
be left moderately thick in the row; the late crops Aomd have at 
least 2 feet between the rows^ and be tidnned to 12 inches in the 
row, a free circulation of air about them being very important in 
winter. As a provision against prolonged periods of severe weather, 
it has been lecommendca to lay the finest roots in rows, covering 
them well with soil, and leavmg intact the whole of tbe foliage. 
The very ^test sown crops of half-grown roots will proloTi g tlia 
Buroly until &e earliest q^ring-sown crops ore fit for use. 

The following axe the bWt sorts of turnips for garden crops:- 

]^lyPiixpl^top3niidrii, the earliest and best of oU; Early White Strap- 
leaf. very qoirix growing, and good; Early Snowhidl, for sumnier use; ^ 
White Stone, for snmmer sowmg; Oxax|Be Jirily, for summer sowing; Yolh 
Elhland, for winter use ; Chirk Castle, mr winter use. In addition to theso, 
which lunc round roots, there are the Jeisoy Eavet^ an excellent oblong 
variety, and very har^, and the Tritow. a small tapexing-rooted so^ em- 
plcnped. OU acconnt of its piipiant flavour, in ragonts. andfor seaseming. The 
latter dionld be sown in April and July in sonay soiL 

195.^ The mrfrr Oress^ Nasturtium officinale, is a hardy perennial, 
occurring wild in Britain, and also throughont Europe and AinnHft 
Rusria, except the extreme north. It is highly prized as a salad, and 
accredited with powexf^ antisimrbatic properties. It may be pro- 
pagated from sera, hut in forming plantations rooted divisions are 
usnidly enjoyed. Tli^ should occupy positions where they can 
bo snraliea with water from a sprix^, as this will be xmdy frozen. 
The phxnt will not grow freely on a muddy bottom ; hence this has 
to he replaced by gravel or chalk. ^ A constant current of water is 
absolntmy necessary ; and the plants diould be disposed in rows 
mrallel with the course of &e stream. Ihqr thrive best in watm 
about 1 J indi in depth ; this increases to about S inches when Ihe 
^onts begin to grow, and thereby idieck the current. In summer 
the tops of the plonte must ho &pt closely cut, and under proper 
conditions of water and soil they wul yield a galheiing oncea week. 
In winter the water should be 4 to 5 inches deep^ to obtain which 
the ^nts^ are left with more hea^ The time for the renewd of 
the oeds fr in May and June, and from September to November, 
fhe planting being done in succession :flioso planted in May are fit 
to cut ^ August; and those planted in November ore ready to 
gather in the spring. When collected for rale, tiie dioots are cut, 
not broken o^ iho^tter plan heuig ixynriouB, The water cress 
may also be grown in a shady hoir&r of rich l^ht soil, k^ con- 
stont^mdst ; hut tire sniface should be covered with a thin layer 
of sand to keep fhe leaves dean. It maybe also grown in tabs par- 
tially filled with soil which is coveted with water, m which case tiio 
water should be freauently dianged, or in ^llow pims set in 
stands of water. Ii protected £rom frost in a brick pit with a 
dight serviceofhot-waterpipiig, it nu^ he ^d in use through the 
winter. To secure this, pans are filled with loamy soil in October 
or November, and plan^ wifhtheti^of ontdoorcresses; in about 
six we^ tni^ wul be fit to cut; and will frixnisb snccessianal 


196. 13ie Ohi7icse Fum, Dioscoiea Batatas, is a flediy-rootcd 

perennial dimber, native of C^na. It has annual ste^, and 
aoeply penetrating thick dub-shaped fieshy roots, or rluzomes, full 
of stardi, which \meiL cooked acquire a inild tiiste like that of a 
potato, hut have betides somewlmt of amedicinal^TOur. Theroots 
grow 3 feet or upwards in length, and sometimes acquire a weight 
of more than The dwt grows fredy enough in deep sandy 

soihmodcratdyenridied. Xhesets,consmting of pieces of the roots, 
may he planted in Ma^ or April, andreqnireno other culture than 
the staking of the dimbii^ stems. They should not be dug up 
before November, tbe diief^incxease in tneir size tal^g place in 
autumn. Thqr sometimes strike downumzds 2 or 3 feet into the soil, 
and must he carefully dug out, the upper slender part being reserved 
for piopi^tion, and tiio lower fleti^ portion eaten after having 
been dlowcd a few days to dry. 

197. CuLiXAET Heubs. — Betides file foregoing esculent and 
salad plantq there are several minor herbs used for flavouring and 
ganudiing. For the most purtthey ore dwarf pereimiol plants re- 
quiring to be grown on a dry warm soil in an open sunny oqxect, or 
annuals for whidi a warm sbdtered border is the most suitable 
place ; and th^ may therefore he conveniently grown together in 
the same compartment— on herb garden. The perennials should be 
trau^lttuM dtber every year or every second year. 

^ For winter use the tops of the most useful kinds of herbs 
should be rat when in flower or fdU leaf and quite dry, and qxread 
out in an airy but shady jdace so as to part slowly with tbe mois- 
ture they contain, and at fhe same time retain their aromatic pro- 
perties. 'When quite dry thra dionld he put into dry wide- 
mouthed bottles and kept doselly corked. In this rvay such herbs 
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sage, MToiT, and thjme of the aronatic 
cl^, bi^, diomomil^ liatdioundf, liyssi^, and nw of the 
medicmid diM, as wdl m pawley, may be bad throughout the 
season with almost the full flavour of the fretii horhi 

Ardungtiica^einiiUB.-^ stout biennial umbellifcr: sow in 
Apjlli^in deep ricb soQ. Hie stems and leaf-stalks are candied. 

English simunexa ate scarctiywaim enough tobring it to 

^clniilIs.-A hardy labiate pcrcmflal ; divide the roots In 
October; for winter use. 

- ■Joffl»Ocmum IMUcumw— A Iragrantlabiatcannuid ; sow in n gentle heat 

mMuch,radpUintontouairanubmor;or8owinawiixni8lieUen!dplfiocin 

A^ or kay ; or to t^tcr sow in heat (65-70*) inpots or boxes in riralieUt 
*2*^ .91®® a month firm Kovomber onwards; that soira to A^ or Mar 


Eurae^PotmiamSangaisOTba.— AliardynatlTeporonuiti;divldo(bexool 8 

to Octobtf or February. It tastes like cucumber. 

Cbnnniy, umbelliferoua biennial ; aow to April or 

Mteto flower fhe following summer. * 

Chanumilet AnUiemis nobilis.— A hardy native Britltii composite perennial 
of prratrate habit ; divide tbe plants to antnmn or ^^g, planting In ratlicr 

pow dry 8 (A ; toe flower-heads tiiodd be gathered auccra^ely 08 tbei' open, 

and carefully dried and stored. ^ ^ » 

Chervil, Antbxiscns Cerofolinm.-^haxdy luuinid umbellifcr ; sow to lirarcb. 
and acoto to October if required for sp^g use. 

Coriander. Coriandrnm sativum.— A lundy annual umbellifcr : sow to 
Mardi to lirat loamy soil. 

Dili, Anetoum graveolens.— A hardy annuid nmbtilUer : sow to Mardi on 
a warm border, to rich light soil. 

FernitifFocnfciaumviugare.— Ahordy perennial umbtiUfer; sow toJIarah, 
or divide fhe roots at toe same season. 

Finoethio, Fosnlculnm dulce^— A somewhat tender kind of f ennti, w Itli two- 
ranked leaves, fleshy at the base, wbidi port is blandied by earthing up like 
odety ; sow to March and succcssionaUy if required, to light \ery rich 
soO. 

JibrcAound, Mnrrublnm ^odgare.— A harito native Inhlato perennial, hrst 
raised annually fimu seeds sown early to Martii, or by selecting self-sown 
autumn seedlings. 

Hffwqpt Hysseqras officinalis,— A hardy evergreen suifrutlooso lahiate 
plant; sow to March or April, young idnnts being more virarouB than older 
ones ; it mayolso bo divided to aptlng. 

Xarender, iAvondula vcra.-An aromatio nndertonib of the labiate order, 
rraultlngaligbtwiinn drr soil, and increased by cuttings, or^slips taken 
OU with roote about March or April. 

JTarilErti^ Gtiendnla offiduolis.— A hardy composite onnual; sow in 3Ioiieli, 
to any garden stil. 

jra^fum. Origanum Majonma.— A tender labiate, usually treated ns an 
annual, and known asEnotted Moijonun ; sow to Mai^ to n slight heat, and 
Xdant out on a warm sunny border. Hie Pot Jlaijoram, Origanum Onitc^ 
and Winter Sweet iTaricncni, Orimiimheracleoticum, orolmi^pcrcnnlals, 
growing best to dry wnnn stils; divide and transplant to antumn or spring ; 
awinter suralyis provided by cutting the stems, when thephintis in flower, 
and drytogin on tuiy diadr place. 

Mentha Tixidi8.—Aiiaxdynative labiate percnnlol, often called Spear- 
Mtot Hio rnnnlim undeigronnd roots tiiotila be token np in Foluunn' or 
Mordb, and replanted to fresh good solL Hie j'oang tops may be obtained 
early by forcing; the lea^ stems may also bo cut when at their toll growth 
to summer, and dried for winter use. Hie Peppermint, ironthaplnmltA, is 
cnltivated like toe spear-mInt, only its runners grow above instead ox beneath 
toe groand^and require planting accordingly- 

Pandep, Petroseunum sativum.— A hardy umbcUUerons biennial ; sow to 
February, again to and again to Jnly to have a good suppl)', a portion 

of toe last-sown crop bring protected to fimmes or hand-lights, so os to bo 
accessible to fri»^ weather; It iflses a free soil of good qniuify, but not too 
ilcbly manured. 

Pennurovdl, 3rentoaPalegium.— A hardyiintivo lablatepcrcnnial, growing 
to mow sltuaUons, and best cnltivated on a north border, is propajratea 
freriy enouGh by its running rooting stems, wblrii should be wcdl cstabUslicd 
early in autnxnn. ^ , x. • . 

Poeemary, Eosmoitons officinalis.— An ovoxgFeonnndenhnib of too labiate 
order. Just tender enough to be killed to all but too most shriterodsltnaUons 
by toe most severe Erifish wintm, but survlring uninjured through those of 
ordtoaryseverity. It requires a light dry soil and a raeltcred situation, and 
is Increased by cuttings or rooted slips taken off to spring. 

Bnta gra^’eolens.— A hardy e\'exgreen rutaceona undersbrnb, which 
will grow toeeto to ordini^ garden soil, and is propagated by cuttings or alips, 
or veny fceoly by seeds, which ripen abundantly. 

Sage, Salm officinalis.— A hardy evergreen nndoxsbrab, brionging to the 
labiates, of which there ore two varieties, the green-leaved and tlio red-leaved, 
the latter being somewhat the hardiest; it is increased by earthing up the 
outside stems, which titer toe lapse of a year may bo tticen off as rooted 
plants to toe foUoiring April or 31ay. 

Savory, Saturria hortensis.— A hardy lahiate annnal ; sow on a warm horner 
in Apm; when the plants reariitoe flowering stage, dry a portion for winter 
use. Hie ITfiifer Savory, Sainrefa montana. a liaru- evergreen undershrub, 
is propagated to cutting taken off to April and May, or by dividing the 
plant about April. ....... 

Tkiney, Tnnaoetum vulgare.— A hardy composite native perennial, wnlen 
soon grows thick and exhausts toe soil, and snonld therefore he divided and 
transplanted every second year. If required eorUcr than the natnnd season, 
a root OT two maybe potted and set to a mild loTcbig-houso or hotbed. 

Tarragon, Artemisia Bmeunenlus^^ hartopermmial competite plant, 
whieh cr o ws freely to ll{ht diyitii soil, ana is Increased by dintion in 
October or March ; it sbomd be transplanted every year or two. Tarragon 
may be bod during too winter by potting a rooter two early to •December, 
anj pladng themm heat. 

Hwme. Thvmus vnlgnris.— A hardy evergreen nnaershnii^ requiring a 
dry vnum sou, and an open but diritered situation ; it 
seeds sown to April, andtoinned out ; or toe old roots may be^d^ a^t 
Aprfl. Hietops tootidbecnttosnmmcn andprcserFcdrfor^ntCTUsc ill 

toe same way as savory and mariorra. fee Lmen 

odorns^is of a moradeeambent liablt,and may toported and transpUinted 



and poor. Hie plants sboifld bo replaced «o 

Bown^Bts nR gcnenlly to bo found loitnd nboirt flie old on w , H Mt so 
jnodii^, they mb Iic^tided by BOBing the Becds ^ngtho Bummer. 

xn. — 37 
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HORTIOULTUEE 


[CALENDAIC 


OF^&AJSDEF OPJSBJTIOM FOR GRBAT BRITAIN.^ 


Janitart. 

JE^en GMcn*-«**V}lifiel oat suuittre and oomposte daxingiVt^ 
iroa^er ; tnacb Tusat gtoniid not toned np zooglily in automn. 
Sov ea^ peas in a cold frame for tranaplantinm also DUli- 

stone's Aipha, or otkor firit^cR^ neos, in (3ie mon^. 
and 'WilHam I. andAdvaneer tomxda tbe end ; Iwly Seville and 
J^iy Longpod beans ; and short-topped ladisn in two or throe 
sowings, at a we^'s mterval, oil on a wann botder; also Hardy 
Green and Brown Dutch lettuce in a frame or on sonth border. 
Plant shallots and Aslilnif potatoes on a warm border. Protect 
broccoli as it becomes dt for nse, or remove to a dry shed or cellar ; 
lottnces and endive, which are best planted in frames ; and poieh^ 
in frames so as to be aoce88ibl& 

Fmit (9Mni.*--Flattt frnit trees in open weather, if not dene in 
antDnm, wbidli is tbe proper season, mnlehing over the roots to 
protect them from frost, and from drought irakh may occur in 
spring. Prune fruit trees in mOd weatiher or in modennte frosts. 


vpnn^ rrone muc nws m muu weatner or in mooerate frosty 
nailing only in toe weather. 'Wash trees infested udth insects, 
with a mixture of soapooda^ blaefc sulphur, and tobacco water, or 
with Gishuist Oompound. Take off STafts, and Iot thm a^ in 
xroisten&in.d^flace. ' 

JRnviffy.'^PlrapBte manure for making up hotbeds fbr early 
eocumbers and mdons, where ^te heated wi^ hot woteraro not m 
w; ^foir Ashlaarpotatoes. Sow also in heat mustard and cross 
for suads. onions ibr salads; celmy to be jprict»d out for an emly 

and SaiiyHorncsrrotand Mdnej-heans onsS^thotbe^ 

Forw aspaxagos, sea*]^ and rimbarb, in hotbeds, is nita. in Oe 

mum mivAam - 


^M.«««^--uivoafflinaBnoe oiairto tbegreeidioitse, cod« 
tny, and alpine frame in mOd weather, hnt nse lit^o water 

a^KM ^ d«Mnons ine*, dmli^ haS , lav 

S?^peM,iSdnf^h!XSSlXSm&^ ^ 

FEBnUAST. 


ibr succession, with radishes and Botinddcaved spinoGh. twice in the 
course of the month ; and small salads oveiy .fbxtnfght Phut 
Jerusalem artichokes, shallots, garlic, horso^udisb, and early 
potatoes. Transplant for seed, if not done h^or^ aU the 
tribe, iaduding cabboge, canliflowor, turnips ; also canofs, 
oniw,beo^ celery, endive, leeks, and narmiips. Tranrolant to 
the bottom ofasouth wall a portion of the peas sown iunoisin 
fioioes in November and Janmnr for the fust crop. Sow Husvds 
Bprouts in gentle heat for an early crop. 

Prune Mricote, peaduai, nocterines, sad 
brfote tbe bnih lun modi swdnod: finish miittinff nmJwL*^^ 
(Aemes, eooselwRies, currants, and nspbetiice^ bofon tbs 
tbs month ; dso the dressinj? of vines. Keep tlio ihiit.Tooni f»e 
fiwn sidled fcntt, and abat it close. Cat down tbe donbIs>I)ean*mr 
raag toncs to eecnra strong autamn-fniitiggshaots: Head bock 

anf caenmbera on hotbeds and in nits. 
Sow carroty tmrfps, early edepr, dso anberaines or eggwpl^ts, 
capsunm^ tomato^ and snccessiond crons of «diier«brau f eatt& 
flom and Bromls ^ts, in ^tle best, to be oRonmnls plonfel 
OTfc Hantear^no&tnosOTsBgbt hotbeds. Onntinno tbeVoreias 

ta K, 

if not dom in August. Genuncnco or continno tho fordn" of the 

Acs. PiBtwts of j^nta^plBW in heat to pwduco sprigs for mirt 

t & carefiil to protect tbo stems of vmes that an ratsido the 



flewering scasom ’ 

hardy bunnfal fiowora and h^nrhncpona idant*. ai 9®/ 

hlABCn. 
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vvcry ton ilnys. Mnkotm WcU foMmishri>om*i>\itIi 
iluiig towantv the euil of the month, riant o.iilv potatiH*^ in the firvt 
wook, nml n iimin cmp thiring the In.'it fortniglit. tieinsrthnn nrli* 
vhekci>, fpa-kale, n'^iurogns, nml rai«;oit in fnnnes, may now 1a« 
plant Oil ; ahn pirlio nnd shallot.^, ntn rto]w of ealiKit'es aliouhl 
w pl.tntiM out ; nho cAuliilowom under hand-gIiK<o«>. 'j'io|Mgate 
hy ^liIlS or hy earthing up the old the rnriou's |•ot•ller^s a«i 
jsip*, sivoty* thyme, Are,, nad inervaM' mint hy tlividing the rooti®. 

IWf: (rjinfo*!.— Kinish the pniuing \*f ftuit tn'o*? Ivfote the 
iniddlo of the month. Protivt lho<e nnning into hlosvom. llegin 
grafting in the thinl n<H*k ; dig nnd dtv*^*® Wlnven the ro\v<i of 
ourrAiil'S, and other fruit tiec-s if not ohcady done. 
1\1U Mvsjw a'^^idnoUbly, ivi as they nn]iiMr. 

iVfYi.'j.f.- (Vntinue the foiving of melons «md oiiciimherK, nnd 
the wirieiis fniits Tot ]dne-5»uekets nnd erowns that h.ire Imvii 
kept in tan dming winter. n*|Mt ting those that n'spiini' l.itgi« 
nnd nlH'Ut the miadle of the month 5hifting them to the Muw^iou 
pit : give a top-dtv^Mnc to the fruiting plants, tnming the tun, und 
adding new* Kirk t« the pit.N to kei»|i up iHittomdieat, when' tint 
i< Ill the vinery nnd pcachdioiise, .attend to the keeping dow n 

of in^ect 2 < liy ayringing; nnd piannote the grow th of the young hlii>i)t.s 
hy damping tlie xvnlts nnd [uths moniiiig niul crrning. Sow* 
cApdcuni. rgg-pl.intf amt tomato ; nho in flight lie.it Mi**h tender 
hrrhs ns nnd innijonm. 

/Vo«' Mon* wntiT may In^giien ilian fotimily. Sow 
Mods of gm’idiousc nnd holhow^e plants ; nho the dilfetvnt' ^otls of 
lender nntitnK ; pot otV tho'esownln*>t month * ^ow*eiiieRixufort1ie 
V vt]i< >t IdcHUii ; aW rhinese piimulas. Shift In .dlis nnd oilwr hard* 
suvded Mil'jiets nnd ^tove•p]Ant.s ; plant tuherosi<< in |ki1s for 
f^rvitig. 15-gin topwjngite grt'^nhou'-e plants hy euttings ; aho 
coleu^<«a hy cuttings in jumI. uml chrysnithemniiis in iuisli>r.ife1nat, 
js^tling them oif fts ns liVitei], 

iV'M-i-r (Mxtuini imi S.KnrP-rry,-^h\ the last week, •'uw Intdy 
annuals in tie- Kudc r>. with hemniAls that llowrr the fiivt leasnn. 
.S'* aho t‘*’tvTini sK Mint nm‘moto' ntul innnnrulus riK*ts; plant 
the eotms of g]sdiohi<. IVwiisptaiit ftom the iiurckv to their ttiml 
>it« s annuals Mmxi in oninniit, with hiennials nnd heri>Ai^*i>u*t plants. 
rr\>|wj.*iU* ^*•-^•nnill< from n'ot-^lip* nnd ofl>-ts. Pn*f<ct tulips, 
h).si'iiit!is, and ehohv llowirs from *-'\ere weilhir. t*ontiiiue to 
j-fi-pis^te the tile'r^ol1s ofdnhliis, l»oth hyeitttiiig*^ nnd hy division 
«if the i\vv:> riuish the pruning of all dtcidiions f loi's nnd linige:* 
a* soon as |M^sih|c, Attend to the tlrtsMtig of phnihKiIea; lay 
tnrf*islgitxgs, and r\-gnlate th^ surface of glare! w.dks, 

Arniu 

A*».V/.e;i Citrdm, — Sow' nspinipis, H>a-knle, Tuni{p*ktHit>il hcet, 
ratsahk, r-orrouciw, ^kinTt, carrota, ntul otdoii*( on heavy heila ; ahn 
marrow pca*i, 1/>ngp<nl amnViiidserl>i*in5, tuinips, ^pinneh. coleiy, 
rnfield Mnrkil raidwp*, Mvoyn, llriKstdi ajuoiits nnd tfeiiunti 
greens, fur miw* sion. Sow hr»<voli and kidney W*ins holh in 
the ^muld niuI in the list wr«*k, and h'ttiuHa and Miiall .s.iIadH 
twice or thriee dining the month ; ^ow migvliea. c.iniwayy aho 
all awcet herh^. if not done Inst tiiniith. Sow* vegetnhle nininnv. 
Mint c.inHllowct, eahKip-s •'c.vkale, httnee ; nnd iltiish the plant* 
itig of the main crops of ]s>tatoes; divide and rrplnnt nitiehukfi. 
IVipigiti* nil Kilt’S of |*ot-heihs. and attend to the luH'ing and 


1111 ) 111111 ;,' of fjiiiinpli, onions, InniiiiH, kc. IJnrfh nn caWtaB(>s, 
iMuliilowfri i> 0 M, IhmuSj mill cnrly potutoi's. Slake tip iwas 5 lilnneh 
Fen^knlo nnd rhiiKirh in the open air, hy I'oveiiiig with ntmwor 
leaven. 

Fruit (rtmiau^ -If viiir.i have Ihvii iioglecti*d to lio primed, nib 
ofl* the hwd.»i that me not w’niited; this in anfer than pruning nuw\ 
rndeet the liner Mntn of fruit tivcn on the walls. The hardier 
ondinrildionse fiuits nhonid now he moved outdmim under tompomry 
awnings, to give the ohoieer friiitn iiuut> apace, ^the toota being 
protected hy plunging the pota. Atulch nil lunvly-plantnl fhiU 
tivo!!, wwteting nhumlnutly in dry weather. 

roil tin lie the ]nt*panitian of aneceHaion heda and pita 
foreucumhert and ine1oii<i. Sow hn«i1 in alight heat : pot and push 
on toniutoi*s and c.ipsiciiins. Attend (u the routine oiiituiw of the 
pinery, giviiii* water and air wlu n nerr.s<ai^% I n the fon'ing-housea, 
Imiii^ the Viiriahle atate of the Aie.itlier, coiiaidenilile vigilaiiro is 
rispiired in giving air. Keep down ml apider(w/nim<)in the inoie 
ndvnnecd houses by fns|nenl aytiiigingsnml nwe1l*nioiatoned ntmo* 
apliere. Continue the usual o]H*intions of dishiuhling nnd thinning 
of fruit, nnd take can* to keet* up the pmper temiioratuivs. 

Ptant 7/of/5rvr.— Still sow teiiderannunlsifn'^nirod; aowcinenirins 
and priinnlfis. Pioceed w*i1h nil necessary shifting^. Pio|mgnto mre 
and fine ]i|finti hy euttingi or grafting; ineiiMso iHnivAidlnM hy 
cuttings, nnd gmw*<ni for winter lloweiing. l*o! off teiidernnininlis 
nnd cnttiiig*! of iinlMinrdy grx•ellllou^t* plantn put in during Feb* 
man* to tliem well iMtahitshiil for use in the llower ganleii. 

/u'irvr Gttnim autl Shruht^fry , — Sow main or auecessional crops 
of ntintinN of nil sorts-- halMiaidy uniinalH in warm lionlers, or on 
slight liotlK'da. Itieiuiinls and {H*nMininlH slioiild Ik* sown liefore 
the middle of the month. Mnnt out gindioli, if not done, tigrldini, 
nnd line st(H'k<<. Finish the tninsphinting of heih.Ksini<i phintn hy 
the end of the lii.st week, rxidoi-t stage mirirukis mid iiyncinthH 
frtun e.\treinfs of eveiy dcM'iiption of weather; nnd tulips from 
ho.ir*fiostH and heavy mint. r].iitf out tender dociduoiiM trees nnd 
shruhs raided in ^Kits; plant out tca*n^si't, mulching the root.s. 
Keiiiitve jjvirt of the (-ovcrtiig*i of nil tender shinhs and plants in the 
tlt^t wivk, and the nuii.iinder nt the end of the iiioiith. Form mid 
ti'isiir lawii*^ mid giwvt wnlkf«, hy laying turf mid sowing iieroniiial 
gmr.s*sixsls ; mow tlie law ns fmpicntly ; plant cveigm'iit. 

May. 

A*;Yc/icn ^/irn/cu.-'^-Sow Pine-.inple or Nutting's lieot in the fimt 
week, finall saktdt evi'ry wvck, radishes and lottuci's thrice, 
^]unlch oiico n forinight, earmis and onions for Into drawing, 
kiilney Ikmiis in the li^^t week nnd togi^ther with .scarlet ruiinerw 
in the ln^t fortnight ; endive for nn early crop; also pe.is nnd liOiig- 

I Hid nmnVindtorlH'mis eauliiloweiw, K.iflvYork or Little Miiecnli* 
cigi 1 , llni'^seh spnuits, Kircoole, hioccoti, mivov.*i, Biidn knle, nnd 
t lot ni*tn gns'iis for late cro|ii. Sow* anise and hnMi on a warm lamler ; 
xiiid iHw.ige and piiAleyon o]H*n spots. Sow ve|cotalile man own nnd 
hanly riieiimlvni on n wwnix Inmlcr in the Inst wiH*k ; now* rnniooiis 
ill tn*iiehet, or (in the north) in ]K>ts under glass shelter; sow* 
ehicory for ealndlrig. Mmit ahjnmgus. Continue hcx'liigniid e.irth* 
ing wp the ^evcmI cnip«. 

Fruit tfitnirtu — Dlihin! ivaehc*, nectarines, and other early tm»s 
ngaiiiHt the w.ilN ; nl<o attend to the thiniiitig of fruit. Give oceii- 


c.t/./;A7>.i/f ron rm: r 

inrintli nii> now dillliMl. aimI the iimpa^llnii iif nil plant* thnl ai\* likely 
to 1*0 w Antf (I Ah»uh1 l«e eonItiiUcil, ilnnller ef niiiiiifti* lonr Ih« fuoii : 
it 1* l»e*t ilotie In RliAlInti Inikc*. S liichn ilrc 2 >. Liwii* ran l>e riiknl oli 
ni>it rniileSteil with Minrt iiiatiiire, ur rich leuih ti \ nith wlieir inMiurr eaaiiot 
lie uMalnetl, nem r IhhIk tin liclit tiiay tie dan up to ferward the 
work ef the * online t»u»> «|itliie»cA*oti, 

/Vtiir inniiy ierth'n*. piMitiiii; itiAViiiiHr h<* itohr with *.if< ty, 

tinoMid the r'*n U llelil and dry, liit not «thrrw|*<*. Aesin nt thl« m ihhi, 
AUh«n.;h n ttiN-nr plant wUIrrcfUe im Injury wlirn IIa nMi|« ariitiiiilUtiitlied 
III tlie r'>H should a come nfler iilAiitliie, the »naie aimiiiiil *4 freeclna 
will and ii ly eflen doit eri At)> tnjore the plniil If the iihUa me ruNvi'il. 

6*ni|>>r«/.» Yhe cmiK ly ftntPM In Jniikinry nil! Imierei IIh frtifl, which 
Ahonhl Im< thliiiirfi li) onedldrd. Hit* teni|H*iiitniv inm inm* lio fmlhrr ad* 
*.itKvd t<» iiv m td 7 ht. with ],V lifcher In Clic dn)tlriie. 1 he enine ptrcnuthiiiA 
iau*t he ti*rd ninifiot inlhlen mid liovct*H« k'liiti In .lanimiy. flta|H*tlc« 
wniilcsl fur <ui'Ci4sli>ii riiA) he elartcd In rtdiriiary er tlih iiieiitli. 

i;ifn/rti.--Thls It n hii*> month. In l(M-atltlrs wlietc thn fn»nt Ia 
oat of the nTeiitiil, if It Uiiiit wet, AeedA of the Imntjfr *ei;ehihltf« caii he 
eeoii. ‘ilin lt*t of ftmlA elicii fitr the Soiitlh ni SlAies In JnntiAry rnny now 
lietoid nt the Nmtii, white for inoitof the Honthem PtAtcA tender vtae* 
lahleA, Mich M tKii plniit, «>kiA, AWeet iHitAtoef, inrioii, ri|itn«di, tHdAt<irA, 
ttiiii*il<H*« iVe., iiia> Ih« A'lwn and idmited. lIntheiN iiiiut now he nil Ataried, 

Ai*mu 

yf'itrh*r f/anfen an<t f/iveiiAoiiic.— IVliiiIow and nmMihoiiAe plniils mtnlre 
tiintv water nnd ^eiitllntlnii. Hue ntleiitlen tiniAt he pnld to ahlftliijr well* 
n>otiMl phuit* Into Inrucr imt* ; nnd. If AiKire U deAlred, tnatiy kIndAiif hnnller 
tdAtilA ran Ihi Aafely put out In rtihl frAiiiCA. IViwai^U (he end of the inniilli 
it mny 1h* neerstars* to Alinhtly Ahmie (he irlnA* of (tie i;n*enhiiii<e. All her* 
haeroiiA plniitk and linrily »linihi tuny 1 ki phiited In the uanleti. The rovris 
Ihk of lenteA nr ll(tf*r rliotihl l>e taken off hidhs nml lender idaiitA that were 
rtiirred iii» for w Infer, ro timt the hedA eiin Iw tightly forked nml rnked. Ktm 
tender annual flower Ae(*iU In huica lti*ldc. 
fViiff ffanfcii.— .Stmwherrles ttini lime |»cca covered ii|i with straw or 

l**Ave< etiniihl Ihi iidlevcd ar>iiiiid the iilsiili, tcnvJiifr llio nuerliiK hidween 

them. JIflsjihert ieA, miirn! vines, A c., flint hnvo hi-eii laid dow ii, iiiny non* Ih> 


A777:/> sr.1 n;s-('.‘«fiHi/c*f. 

I uncoil red nnd fled iiptoAtnkrAiirtrellUe^niidaUnvii iilAiitAtloiiA of tlicAe 
4 and other fiiiUn iiia>' iiuw Ik* made. 

r^i fid fc (tdi tit II - A AiuinieiiA, rhtihArh, Aidtineh, A e., Klioiild he anc*m ered, 
I nnd the IksI* hts-tl or diia llflhtly. Ilarillcr Aiiit*i of veaetahle reeda nml 
' plrtiit*, Aiiidi aaIkhIa, e 4 thh»m*iC.iullfliiwer, celery, lettaee, oiiIoiia, ]tnr«Uy, 
|iii^tilp, iwa*. iKitntoeA, indUliea. Atdimch, iuinln, «vc., ahoiihl nil he «owii or 
planted hy the middle of the tiioiilh If tlm soli la dry nnd wanii, mid In nil 
(tt«eA, wheio praclicnlde, Iwfon* the riul of the month. It H eAaeiitlnl. In 
i rowliifr idA now, thnl tlio In* well flrninl In the aoll. Any who cxiK*et to 
j pet earH enhhni;e, eAiilltloner, Itttiiee, or indhlirs. while iilAiilliin oraowliifl 
I Ja delated mil II the tlmr of Aoniiiy toniAlo mid epK jdniit In AliW# mv aum' to 
: Ih* dUapiHiltileil of n full crop. 

May. 


I lYoirer (7anfcn oiid On cuAnir«c.— Window and ans* iinnse plant a ahoiihl Im 
I In their fliieHt IiIihiiii. I'lrliii; iiinyhe entirely diApeiiAcd wflli, tluniKh enni 
I iiiiist Atlll l»p exerelheil In icntllalhig. Kvery pn*cniitluii niiint he used to 
I keep (ho air iiiolM. ** Miira cuUiitu '* tiifU* Im tilisl, the eoiiiinon Aphnflniiiii 
t or iiiOAS of the awamp*. mixed xvltli one-lwriitletti of It a hulk of hoiiii-diiAl, 
lieliiir laid iia n mulch on the lop of tlio earth of lliii floncr*|Hita ; tte eliecl I* 
to ahlehl the iMitM from the sun, nnd nt (ho ^niiie llmo nlliiminto the nmta to 
come to (lie Biiifnre. liy the end of (lie iiioiitli nil of (ho plAnja Hint mo 
wiiiileil for the AUiiiiner iU*e«rAt ton of the flower hinder miw Im* iiliinleii out, 
And hH»"enltiK n III lie the Unit of enitli at (ho root a. Jf the weather la dry, 
water freely after ptniitliu;. When the fln*cnhoiiriO la not to he iwd diirltia 
the Mimnirr moiilh*, eaiiielllnai nralena, and plaiila of that eiinincier anmiin 
In* let «ui*if dooiw under joirtlnl ahnde; hal iiioal of the other idiiiila uhiiiilly 
nrowti in llie eoiiAeivnton* or window antileit In winter miiy he jet lii ino 
ojicn herder. Mower ImhIb slioiild he ke|it well hoed nnd inkejl, topnivoiil 
the prow Hi of w i*ed« next inoiitti. Ijiwiia rtiould he niowii, and Hio yumuRa 
triniined. IVIarKoiiiiiiiia, idtika, monthly roaea, and nil the ImU hnnly-kmdn of 
tlowerlni: plniilfi ahoiitd no idntileil enily hut eoleiia, liollotrime, and the 
more tender plniitA ahoiild lie deinxed iiiitll the end of the mpiilii. AmmnlH 
that have lM»eii «own In the nriM*niioiiac or hothed may ho plnntod out, mm 
sreda of niieh a«rla nn mlmmiiette, awivt iilyMuin, idilox liriiimiiouini, jiortu- 
Inrti, A'tf.. inny he fiown In Iho heda or honlciw. 
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&*&»«»' -*» 

Sms late croi«of cmminlwis antt mei^^ ^ 

^tise criltato of the pto' 

•nd TfiJitBr ftmting; . j a 

down insects. . ,,. id«nts eboat the middlef #na tne 

lOOK tender at t**® » -■ ustunp {hose eown at an carlwr 1?®^> 

for succession, pottingaM^u^^ hardy annuals and ■^■ 

Mtanm 4or^ftoj«t^ ^ succession in the . last weoh 


4im irWra lUHW aaMM. 1. .. 

tlw fotmcr Tcgolbrly moffm. 

jBKlh. 

Kiteheu 6teftfeii,^ofr Iddn^ Veans Dor sat^mn ,* ^ 

vrinkled marrow pea5» and Se\il» Lo^md, and ^“*^**? ^ 

late croia. Sow^ding every 

land turnins for BnccQ8do&> ead in ttie tSurdwcsSi fiff a fi fll an tuiaa 
oo^ Sow scarlet and white mnner heonsfor a late erto and 
cabbages for coleworta. Jfohe wpeacccaateiialmnMttoe^ mob early 
in tlie month. Plant fiiU crops othrooedU, Brussels smate, kstoj^ 
German greensy leehe, and early celeiy, wifli sacoestfonal ^ps oz 
cabbage and cauUilower. lu the first fbrtnii^ of Gie xnimth, plant 
Imfdy cngnot ligia for picklin^^ in a warm bnrderfpla^dpg Jiand* 

over thorn towards the end <d the montiie Fbuit ontcapsi- 

eccats on a wAtin border (south of EAgland)i also tomatoes along the 
lioltoia of n sonth wi^. PhH and store winter onions, if ripe. 

Fhiit dardcn.^Txain and pmne the sammer dioote of wall and 
tieilis and other trained trees, hlnlch and water fhiit tiees^ and 
tettawberrics te ^weather, desisting when tibe fnntbe;id^to ripem 
2fot oT^r ebem'^trreso Destroy aphides and otJier insects \xy 


. [oALBNPAB. 
with tobacco Witer. or by fumigating, or by dusting udth 

tobocco po'Tito TilfflitinK melons and cacumbem raised 

Jbiniwg.— K oto up the neccsaaiy 
fiom seeds and cirtti^ fruits.^ Conliiiue the 

KS;^n>”S"3SisS.S^ 

vater andrtundance o^ xAichthq fmit is past 

finait is Iw^tening to of thorough ventilatioTi. 

ttoR' 

and grow ouu 

hSto and tubonms loots, and diy 
the s^Toqm.^^ 

L grccnlinnwptente those heds ftoxn vhh^ ti*o 
J^en wised? Alter this seosoDp keep always 

oraeSSr^ Keep the lawns doscly . 

' mown. 

JULT. 

mOen ffimrcn.-mt^ ^ be w-eSnSS 

aboot the middle and end of the month ; late crops at b« »«M>]l» 

3ewr, andcolewerteintlie bst^wk- 

dm,l end ^t herbs; sbo propagqtetbose »»f *P* 

Prwit arden.— dontinue flis pruning and of 3?S,~ 

trees, and the destruction of noxions insects, IJant straw- 
^^in pots fbr forcing next winter, and 

as own as w^-rooted runners can be obtained. Propagate 
aS dX^ so^ rf^o ftoit trees, by tadtog on other trees, or 
on prepared stocks. Go*« of ^ kinds as they lyra. 

JtoWtog.— Prune melons and encumbers, ginng oitand water, 
and mM^inte g heat, to. Continue the lontino treatment in the 
pinery, but wiahoW water when the fruit 
w the growth of the suckers on old plants, which will matoaUy 
advance the fruiting period. The ftreing-bouses opght to tovo 
ahnndance of fresh mr and moisture, tlongiriththa neressaiy heat 
i%mt jSoiuea— Ventilation will be necessary to keep dwn exce^ 
sive beat; and attention mnst bo paid to potting; shining, mu 
patting in enttings, ond gMng abuMance of water to Iho Totted 
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they require it ; cut down pelaigoniums past flowering, and plant the 
cuttings. 

Flomr Garden and Shrubbery . — ^Take up the remaining tuber- 
ous root^ such ns anemone^ ranunculuses, by the end of the 
first week ; fill up their places, and any vacancies that may have 
occurred, with annuals or bedding plants from the reserve ground. 
Repot auriculas, and sow auricula seed in boxes under glass. Pro- 
pagate herbaceous and other plants rimt have gone out of flower, 
by moans of cuttings and slips, c^dally those required for spring 
bedd^g; proj^gate also the vanous summer bedding plante in- 
creased W cuttings. Increase roses and American shihra, by layer- 
ing, budding, or cuttings, and go on 'ivitii the layering of carnations 
arm picotces. Stake and tie up dahlias and strong herluceous 
planm. 

August. 


Kitchen Garden . — Sow winter and spring spinach in the begin- 
ning and about the end of the month ; parsley and winter onions, 
for a full crop, in the first week ; cabbages about the middle of the 
month, for planting out in spring ; cauliflower in the first half 
(Scotland) and in the second half (England) of the month ; Hardy 
Hammersmith and Brown Cos lettuce in the first and lost week ; 
small salads occasionally ; and Black Spanish radish, for winter 
crops. Plant out kales and broccoli for late crops ; plant celery 
(earthing up the advancing crops os required), endive for succession, 
and a few coleworts. Take up shalloi^ garlic, &c. 

Frail Garden . — ^Proceed in training and relating the summer 
shoots of all fruit trees ns directed for Uio Inst three months. Not 
np^ in dry weather, goosebenr and currant bushes, to preserve the 
fruit till late in the autumn. Make now strawberry beds if required. 
Preserve the ripening firuits on the wall and outer trees from in- 
sects, and destroy wa^ nests. Gather fruits os they ripen. 

Forcing. — ^I'he routine of cultivation in hotbeds and jiits may bo 
continued. Sow, and propagate by cuttings, in the be^nning of the 
month, cucumbers, to bo afterwards grown in hot-wntor pite, or in 
boxes in the front of the pine-stove, for a winter crop. Make up 
mushroom beds for winter crop. In the pinery most of the sum- 
mer fruit will bo cut by the middle of the month, when a general 
shifting of succession plants will take place ; as also a potting of 
suckers; but these irill bo strongtiiened oy^^g allowed to remain 
on the old plants until the end of the month. In the forcing- 
houses, where the cropsarepost, paitof the sashes maybe removod, 
so as to permit thorough ventilation. 

Plant Souns. — ^Attend to the propagation of all sorts of green- 
house plants by cuttings, and to the replacing inthegreenhonsoand 
stoves tile more tender i^ecies, by the end of the month in ordinary 
seasons,'* but in wot weather in the second week. Sow half-hnidy 
annuals, ns Ncmqphila, Collinsia, Schiznntiius, Rhodantho, &c., to 
flower during winter. 

FUnoer Garden and Shrubbery . — Sow in the second and tiio lost 
weel^ on n warm border of a light sandy soil, with an east as- 
pect, any free-flowering hardy annuals as Silenc pendnlo, Nomophiln, 
&C., for planting in spring; and auricula and primula seeds in pots 
and boxes. Propagate all sorts of herbaceous plants by rooted slips ; 
layer chrjrsantiiemums ; take off layers of carnations, picotces, and 
pansies. Plant cnttini^ of bedding plants, and of brading pelar- 


goniums in boxes for convenience of removal. Layer the tops of 
chrysanthemums, to obtain dwarf flowering plants. Transplant 
eveigreens in moist weather, about tiie end of the month ; and pro- 
pgate them bylayera and cuttings. Pot Neapolitan violets for 
forcing ; or iilimt out on a mild hotbed, dip box edgings. 

Septembeh. 

KiUd^h Garden. — Sow small saladiug for late crops ; and lettuce 
and spinach, if not done last month, for spring crons. Plant endive 
and lettuce at tiio foot of a soutii wall to stand tiie winter ; plant 
out cabbages from the chief autumn sowing. Plant cavdiflowers on 
a warm border in spaces such as can be protected by hand-lights. 
Thin the winter q)iiiach, when laige enough, timt it may have space 
to grow. -If broccoli be too rank or tall to withstand tiie winter, 
lift and lay nearly up to the nede in the earth, the hca& sloping 
towards the north, hilt onions, and lay them out to ripen on a 
dry border or gravol-wolk. Lift potatoes and store them. 

Fruit Garden. — Finish the summer pnining and training. Where 
the walls are heated, assist tiic maturing of poaches and nectarine^ 
and the ripening of the young wood for next year, by flues during 
the day. Gather and fay up in tiie fruit-room wi^ core the 
autumnal sorts of apples and pears. Prepare borders and stations 
for fruit trees during dry weather. Plant stmwh^es for a main 
crop. Repot orchard-house trees, disrooting if necessaiy. 

Farcing, — ^Take care timt late mdons and cucumbers be not in- 
jured bv getting too much water, and too little air. Sow a few 
kidney beans for an early forced crop. In tiio pineiy at onco take 
off and pot all strong suckers not done last month ; the remainder 
may bo taken off at the end of the month, and planted in old ton in 
a frame or pit. Expel damp, and assist tiie ripening of late grajics and 
poaches, uuth fires during the day. Prune early vines and peadios. 

Plant Houses. — Tlio various pot plants should now bo put in 
their winter quarters. Keep up moderate temperatures in the 
stove^ and merely roped frosts in the greenhouse, guarding against 
damp, by ventilation and by the cautious use of water. Pot hya- 
dntb^ tulips, and other bulbs for forcing; and propagate half-lmnly 
plants by cuttings. 

Flower Garden^ kc. — Sow in the banning of this month all 
half-hardy annuals reauired for early flowering ; also mignonette 
in pots, thinning the plants at an early stage ; the diflerent species 
of primula; and the seeds of such plants as, if sown in spring, 
seldom come up the same season, hut if sown in SeptembOT and 
October, vegetate readily the snccecding spring. Put in cuttings 
of bedding pelargoniums in boxes, which may stand outdoors ex- 

g osed to the sun, but should be sheltered from excessive rains, 
bntinue the propagation of liorbacoous plants, taking off the layers 
I of carnations, picotces, pansies, and cliiysantlicmuns, tiio eml 
of the montli ; choice carnations and picotces may bo potted and 
wintered in cold frames if the season is vret and ungenial. Plnnt 
eveigreens ; lay and put in cuttings of most of the hard-wooded 
sorts of shrubby plan& 

October. 

Kitchen Garden. — Sow small salading and radi&hcs in tbo first 
week, and lettuces in frames on a shallow hotbed for planting out 
in s]mng. If tho winter prove mild they will bo somewhat earlier 
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Vegetable deeply such crops as cabbage, canllflower, and 

celery. The earthing up of celery this month Is not to he recommended. 
Onions In many sections can he harvested. Iho proper condition Is when the 
tops arc turning ycUoiv and falling down. They ore dried best by placing 
them in a dry ahed In thin layers. Sow spinam for fall use, hut not yet 
for tho winter crop. Red top, white globe, and yellow Abenlocu turnips 
shonld now bo sown ; ruta-baga turnips sown last month will need thinning, 
and in extreme Southern States they may yet he sown. 

September, 

Flower Oarden and Greenhouse^Tlw flower licds in the lawn should he at 
their best. If planted In " ribbon lines '* or ‘^massing,** strict attention must 
be given to pinching oflT the tops, so tliat tlie lines or mosses will present an 
even surlCco. Tender plants will require to be put in tho groonhoiiso or 
housed in some way towards tlie end of this montii ; hnt ho careful to keep 
them as cool os posslblo during tho day. Cuttings of bedding plants may 
now be made freely if ivanted for next 8C.*i8on, ns yonng cuttings rooted in 
the fan make hotter plants for next spring’s use tiinn old plnntf in tho case 
of such soft-wooded plants as pelargoniums, fUdisiAs, verbenas, hcllotropos, 
Ae.; with roses and plants of a woody nature, however, tho old planU 
usually do bestL Uutcli tolbs, aiicli os liyaeintlis, tulips, crocus, &o., and 
most of the varieties of lilies, may ho planted. Violets that are wanted for 
winter flowering will now be growing freely, and tho runners should ho 
trimmed off. Sow seeds of sweet nlyssnm, candj^uf^ daisies, mignonette, 
pansies, ko, ~ 

Fruit Oarden^-Stnmharrg plants that Irnve been layered in pots may yet 

The sooner!? the month both are planted ^o^eth^i»^tliey^ 
season ; and, as those plants soon mako runners, it will ho ncoossaty to trim 
them off. Attend to taspherries and hlaricborrfos as advised for Inst month, 
if they have not already been attended to. 

Vegetable Garden,— li cahlmge, canliflowor, and lettuce are wanted to plant 
in cold frames, the seed slioidd be sown from about tho ten^ to tho twentieth 
of tills month ; but Judgment should bo exercised, for, if sown too early, 
cabbofm and canliflowor are apt to run to seed. Tlie host date for latitude of 
Row’ York is Septemlier 16th. Tlio main crop of qdnnch or spronta timt is 
wanted for winter or spring use should ho sown about tlio same date. Tlio 


earth should bo drawn up to eoloiy with a hoe preparatory to eartlifaig up 
with a apado. Onions that were not harvested anil dried last month muss 
now be attended to. Turnips of tho early or flat sorts may yet he sown the 
first week of tills month in the Northern States, and in the South from two 
to four weeks later. 

OoroBER. 


Flovser Garden and Grsen/ioiue.— In northern sections of the United States, 
tender plants timt are still outside should be got under cover as early ns 
possible. Delay using Are heat os long aa posslblo, unless tha nights hecomo 
so chid AS to irnill the iflants Inside the house, ' Roses, carnation^, cnmol]la& 
azalea^ iKdaigonfums, and the hardier sorts of plants will do better if plncccl 
in a cola frame or pit nntil tiie middle of November than they would in an 
(^Iim^ greenhonso. Look ont for insects. Fall bulbs of all kinds may he 
planted. Take up summer-flowering bulbs and tubers, snch as dahlias, 
tnhoroscs, gladioli, cannas, caladinms, tigridins, and diy them off tlioroiifl^ly, 
stowing them away afterwards in some plnoe free from frost and moisture 
during irintor. 

Fruit Gantcn.— Strawberries that have been grown from pot-grown laym 
may yet ho planted in Sontheni States ; kocm Uie runners trimmed off, mit 
trees and surahs may ho sot out; hut, if puiiitlug is deferred to tiip lut of 
tiio montii, tiio gronnd around tiio roots should bo miilclicd to tho thickness 
of 8 or 4 inches witii straw, leaves, or i ougU manure, as n protection ogainst 

frost- - .... , 

Vegetable Garden.— Colciy will now ho In frill growtt, and will require 
close attention to caoiliing up, and during the lost part of tlio montii the flnt 
lot may bo stored away In irenohes for winter. vi^lahlo roots not 
desiimod to ho loft in tho gronnd dnring tho winter should he dug m, such 
os beets, cni^s, parsnips, swe^ potatoes, Ac. The rahliimo, canlfllgwor, 
and lettuce plants grown from seed sown last month should ho prioked out 
in cold frames. If lottnoo is wanted for winter use, it may now he planted 
In the greenhonso or cold frame, and will Iw ready for use about Clinsroas. 
If aspaniffiia or rhubarb is wanted for Printer use, it should Im taken ^ 
stowed away in pi^ frame, shod, or cellar fw a nigntii or two. It may t h ra 
1)0 iaium Into tiie greenhonso and packed O^ely to^tiiw gnAw t he stM O, 
and win be fit for use fitim JisnuAry to March, according to tho temperature 
of the house. 
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than those sown nest month or in Januaiy. Plant jursloy in pots 
or boxes to protect under gloss in cose very severe weather occniu 
Hont cabbages in bods or close rows till wanted In spnng ; onu 
ct^iflowets in the lost weds, to Tcceivo the protection or (miiiw, 
or a sheltered sitoation. Store potatoes, bwt, salso^, 
ddnetr carrots, and parsnips, by the end of the month. l»nu omi 

”^Fnrf?0«dw!^^nch fruit trees as have dropped their leaves nwv 
be transplant^; this is the best season for transplanting (thongh 
with core it maybe done earlier), whether the leaves have foilen oi 
not Protect lig-trecs, if the weather proves frosty, as soon os tliey 
have cast their &rc8. Plant oat rasnberrics. Tiio orcliard-hoUM 
trees dionld be got under glass befojre the end of the monf li.^ (lather 
and store all sorts of apples and pears, tlio longest-lcceping sorts 
not before the end of tbe month, iithe weather he mild. 

JFMff^.—bEaintflin ilie heat in hotbeds and pits bv means of 
fresh dnng linings. Give abundance of air in mila biigiit wcatber. 
Press vines ond peaches. Glean and xepafr the forcing-housc^, oucl 
overhaul the hooting apparatus to see it is in good wotking condi* 
tion. jnont c^ory or witloeC in boxes or on hotbeds for hlniiching. 
Sow Iddn^ beans, liidko np successional winter mnshrooin Iiccl^ 

jPArnf U 0 USC 8 , — Replace aU sorts of greenhouse plants. Fill the 
pits with pots of stocks, mignonette and hardy annuals for planting 
out in spring, along with many of tho liotdy sorts of grccnhoii^f* 
plants; the whole ought to bo thoroughly ventilated, exceiit in 
^ty weather. From this time till spnng keep succulent ]uaiiis 
almost without water. Sow teamens. Begin to force roses, hya- 
cinths, and afew otlierhulbf^ for winter andc-irly spring deeoni* 
tion. Plant hyacinths in glos^s for windows. 

F7oi0er GiEiiitfe».^ow a few pots of hardy annuals in n finnie, or 
on a shdteied border, for succcssionai spring use if rcquircil. Plant 
the greater mrt of the common border bidba as hynemt^ nnrcifi>>i, 
croouses, and early tulips about the end of tho montli, with a fen 
anemones for early flowe^og: Tiransplant strong plants of biennials 
and pecenniids to thdr final ritnations ; also the select plants ii«ed 
for spring bed^ng. Protect alpine plants, stage auriculas, and car- 
nations and picotees with glass frames; and lialf-linrdy grccnhoti*e 
plsnto, such as fuchsias, &c., about the end of tho month, with 
oivenn|8 of broom or qimcc-fir, preferring tho latter. I'akc uji, • 
dry, wd store dahlias and all tcoider tubers in the end of the 
nwih; i^lohdios and similar half-hardy plants from tho open 
bordaia Tr^plant all sorts of har^y evergreens ond shitib^,' 
espe^y m q^soub, giving aVundance of water. Pnt in caltines 
of all sorts of evergreens, kc. Plant out the Imtdier sorts of 
roses. 

KoYCMncn. 

nf gTOUnd SSSOOtl M 

^ «wgj» M possible. Sow Dilli- 

st^s Early pw and Eariy Dwarf Prolifie beans, in tho i^Mond 
also in frames % tranapbintinK. Pnteet 
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ondsca-kalc, with atablle.Kttcror fem, or 
bypbin tmg fre fomerm frames; -tala nplato canlinower. carlv 
bwccdl, andlettnee^ and place fhcin in sbeitered pits or lay them iii 


an open shed > earth up celery ; manure and dre«;<i up ns|mnigns 
beds. 

I^uU Gh«/eii.— Plant all sort of fruit tnrr s in fine wenthcr-w-the 
earlier in the month the better. Protect fig-trcea. Commence 
pruning and nailing. Gather and store the latest ajijOes and pears, 
famine the fruit room, and remove nil decayrd fniif. 

Reep up tho niiuisito degno of lii'Ct In hotlied* and 
pits. Cuenmhen and pine^, on IioUk^s, will rvquire mon' tbnn 
Quinary attention, to prevent them damping off from too much 
moistnre ; hence the advantage of hol-watcr heating. Pore e avpa* 
mgu^ rhubarl^ and sea*ka]r, in the mudirofrm-lioii'e, in jiit«, or in 
the mton border under boxes or cases snrroiindrd and covlti d by 
woll-icrmented stable dung and hvive*. Sow Rnrly lloni carrot ; 
also kidney Leans and iadi<*hes, on liotheils In th^ forrliig'boiues 
nrunc and train the trees ; fork over and drrxf the Ijordcrv of such 
iiouscs as linvi; not licen already done. 

The directions for the grrenhou^e and #•on■e^ 
ratory in Januniy opply also to this month gi nrmlly. 0>utinti«^ the 
forcing of roses, hyncinths kc. 

Flower Ganlni, Jbc.**riant clricfl lnl»cm of bonlrr flower^, bnt the 
finer sorts had lietter lie deferred tiUpiiriiig. i'lant tulips in the 
early part of the month. Put in cutting* of dding rtfc/olnrias, 
choosing the shoots that uill not run up to flourr. such 

hnlf-hnnly plants as aro not alrcidr she]trrc<l. Plant dfoMuou* 
trees and shnihs so long ns the wcrtiier rontiiiufs faronrubl#*, and 
heforc the soil has p.iiictl with the solar In at nli^ori^tl during sum* 
mer. Dig and dress such flower Isonlf^rs and sUniliberi* s a« uiay 
now lie cleared of annual^ and the steins of herb-icrou* plants, 

DcrrMnri:. 

Kitchen Collect and fniother*bum all vegetable tefire, 

and apply it as a dressing to the ground. Sow a few p^as and 
lieans, in case of ncrident to tlio*c rown in Nove inVr, drawing up 
the fioil townnls the stems of thoee whirli an* nlwTe grouiid ns n 
prottclion ; earth up celen- ; blanch endtse with flou« r*^iots ; tow 
radhhes in a \wty sheltcrfsl place. Atbuid to tri neldng and digging 
in dry sreather. 

Fntii Gorrf/ii.— Hant all ^orts of fmit tnn in mild ne.ith*^r. 
Proceed veiih pruning and nailing wnll-tret'^. Kxnmine the fnn't. 
room rvcrj- week, removing promptly nil deeasdng fniiL ' 

ihm'iig.— The same degree ofatteiition to lio'tls tU and pit', vrill 
nwessarj' ns in the last inoiitli. Continue the forcing of n* pnragiii.. 
*5 , t* era-kale, in idtssudin themnshroom*hon'<\ Phw ei d 
vrith the usual routine of culture coinimnc'd \M utouUu Make 
the necessary* prepamtmns to I^egin forcing r.irlv or sucee^\jon crot'S 
by the last uet‘k of this or the first of next month. 



enough to rei»el frost. 

FJoirrr Garden, dr.— 'Plant fhnihs in oiien wentlior. Pmnr 

l«i "Iv" Sv-fri* and roll the liinn., 

#nd iiut in rcjwir Ibc gravol-nnlk*, ki-oiung the mrfare ftranraUv 

{T. MO.) ' 
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umtit rn^be left In mostSaiS SS 
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HoBxicuLTimE. — ^I kdex of Fbixcipal Subjects. 


Adilmcnesr 366. 

AgaTCi 362. 

Almond, 369. 

Aloe, 262: 

Aimnylllfl, 266i 
Anemone^ 253. 
Amiiud5,248. 
Antlrrhlnnm, 258. 

Ai^, 269. 

Apricot, 369. 

JMriioIu^ 378; Jerusa- 
lem, 288L 
Aquingas, 276. 

Auricula, 258: 

Azidca, 262. 

Bean, 279; kidn^, 288. 
Bedding plants^ 26L 
Beet, 279. 

Begonia, 265. 

Blennifib, 249. 

Boilers for heating, 226b 
Borecole^ 279. 

Bottom heat, 212. 
BouTaidia, 266. 

Broccoli, 279. 

Bmssris sprouts, 370. 
Budding, 287. 

Buds, devdopment of, 

212 . 

Cabbage, 280. 

Cactus, 265. 

Caladium, 266. 
Calceolaria, 262. 
Calendar, gardening, 290. 
Camdlla, 263. 

Cepslenm, 280. 

Cardoon, 280. 

Carnation, 354. 

Carrot, 380. 

Caulifloiror, 281. 
Cderiae, 281. 


CelciT, 281. 

Cheny, 270. 

Chicory, 281. 

Cldres, 381. 
Chrysanthemum, 254. 
dnenxia, 362. 

Coleus, 266. 

Compel 232. 
Consenratoiy, 322. 
Gom-salad, 281. 

Correa, 268. 

Cranberry, 270. 

Cress, 381; Indian, 286; 

urater, 289. 

Crocus, 255. 

Croim imperial, 256. 
Cucumber, 282. 
Cucumber house, 224. 
Culinary herbs, 289 
Currant, 370. 

Cuttings, 237. 

Cyclamen, 268. 

PahlJa, 256. 

Delphinium, 255. 
Dracoena, 266. 

Edgings, urolk, 22a 
Egg plant, 282. 

Endirc, 282. 

Erica, 268. 

Encharis, 266 
Fencing, 219. 

Ferns, 267. 

FertnizaUon, 315. 

Fig, 271. 

Flavouring herbs, 289. 
Flowers, 247; de7d(q;i- 
ment of, 216. 

Forcing, 216, 24a 
Ftames, 235, 236. 

Frimdi bean, 28a 
Fruit borders, 26a 


Fruits, 268; store-room 
for, 227. 

Fhdisia, 36a 
Fhmaecs, 228 
Garden, formation of, 
217; flower, 347; 
fruit, 268; kitdicn, 
27a 

Oardeneris honsc; 230. 
Gardening calendar, 290. 
Garlic^ 288. 

Garnishing herbs, 28a 
Germination, 217. 
Gladiolus, 355. 

I Gloxinia, 266. 
Goosebero', 271. 
j Gourd, 383. 

Grafting, 213, 23a 
! Grape, 377. 

^Greenhouse, 232. 
'Greenhouse plants, 261, 
Hazd nul^ 273, 
neat, bottom, 212. 
Heating apparatus: 227. 
Hdlotropc: 36a 
Herbs, kltdien, 389 
Hdlyhodc, 35a 
HorsoradiiA, 288. 
Hot-houses, 22L 
Houses, idimt, 23L 
Hyodnth, 256. 
Hybridization, 2ia 
Hygrometry, 231. 
Implements, 28a 
Indian cress, 285. 

Iris: 25a 

Jerusalem artldiohe, 28a 
Kde, 379, 

Kidney bean, 38a 
Kitchen garden, 37a 
Kohl Babi, 288. 


Lamb's Icituee, 281. 
Lawns, 24a 

Loaves, devdopment of, 

212 . 

Lech, 284. 

Lettuce: 281. 

Lily, 257. - 
Lobdia, 257. 

Manures, 232. 

Medlar, 271. 

Melon, 27L 
3rdon house, 224. 
Mcscmbiyonthemum,26a 
Ifoisturc for idants: 
23L 

Mulberry, 272. 
3Iushroom, 284. 
Mushroom house: 326. 
Mustard, 284b 
Kardssns, 257. 
Kastnitlum, 285. 
Nectarine, 272. 

New Zedand eplnach, 
385. 

Nut, 272. 

Oca, 28a 
Onira, 285. 

Oradi, 28a 
Orongc, 272. 

Orchard house, 325 trees 
for, 27a 
Orditds: 266. 

Oxalls, 28a 
Pmony, 267. 

Fdms, 267. 

Vanty^ 25a 
Parsnip: 99a 
Pea, 386. 

Peach, 272. 

Peadi house, 224 
Pear, 274b 


Fdargoninm, 263. 
Pentstemon, 258. 
Perennials, 249. 

Petunia, 264. 

Phlox, 26a 
Pine-apple, 374. 

Pinery, 22a 
Pinh, 258. 

Fits, 22a 

luting, 214, 239. 
neosure ground, 247. 
Plum, 275. 

Poinsettlo, 26a 
Fdyanthus, 269. 

Potato: 286. 

Potentllla, 259. 

Potting: 239. 

Primrose, 259. 

Primida, 264. 
Fn^gation, 234. 
Pmnlng: 214, 241. 
Pnmpkln, 28a 
Fyrethmm, 259. 

Quince, 276. 

Itadl8h,28a 
Itampion, 287. - 
Ronuncnlns, 25a 
ItaqibeiTy, 270. 
Jlcverslon, 217. 
Rhododendron, 26a 
Rhubarb, 287. 

Rldiardla, 264. 

Ringing, 244. 

Rocamhde, 287. 

Roots, devdt^ent of, 
211; pmnlng, 244. 
Rose, 26a 
Salsafy, 287. 

Sdvla, 264. 

Savoy, 287. 

Scarlet runner, 28a 


Scorzoncni, 287. 

Sea-kale, 287. 

Seed, formation of, 215. 
Sdectlon, 217. 

Service, 276. 

Sliollot, 288. 

Shelter fur plants, 219 
Shml^ 260. 

Sklrret, 28a 
Sou, 217, 232. ^ 

Sorrel, 28a 

Spinach, 28S; New Zea- 
land, 285; mountain, 
285. 

Sports, 214b 

Spur pmnlng, 243, 377. 
Store-room, frail, 227. 
Stove plants, 264. 
Strawberry, 276. 

Tomato, 28a 
Tools, 23a 

OValnlng, 214. 244, 27a 
Transplanting, 214, 239 
Trees, ornamental, 260. 
Tblip, 259. 

Turnip, 2^ 
Tunip-cabbogc, 283. 
Tjrdflsa, 266. 

Vegetable marrow, 28a 
Vegetables, 27a 
Ventilation, 231. 

Vine, 277. 

Vinery, 223. 

VTdks, 219. 

Wdls, garden, 220. 
Walnut, 277. 
Watctbcress, 289. 
Watering, 212, 240. 
Water supply, 219. 
Wltlocf, 281. 

Yam, Chinese, 289 


HOSEA, the son of BeSri, thefirat in order of the minor 
prophets. The name Hosea LXX. ’Qaiii, Yulg. 

Osee, and'So onr English version in Bom. is. 25) ought 
ratiier to be written Hoshea, and is identical with l£at 
borne by the last king of Ephraim, and by Joshua in Num. 
xiiL 16, Dent, zxzil. 44. Of the life of Hosea we know 
nothing beyond what can be gathered from his prophecies. 
That he was a citizen of the northern kingdom appears 
from the whole tenor of the book, but most expressly from 
i. 2, where the land,” the prophet’s land, is the redm of 
Israel, and viL 6, where "our king” is the king of 
Samaria. The date at which Hosea flourished is given 
in the titl^ i. 1, by the reigning kings of Judah and Israd. 
He prophesied (1) in the days of TJzziah, Jotham, Ahaz, 
and Hezekiah, kings of Judah ; (2) in the days of Jeroboam 
the son of Joash, lung of Israel As Jeroboam II. died in 
the lifetime of TJzziah, these two determinations of the 
period of Hosea’s prophetic activity are not strictly coin- 
cident, and a question arises whether both are from the 
same hand or of equal authority. There is no doubt that 
the date of Jeroboam II. applies to chaps, i. and ii., whidi 
were written before the downfall of the dynasty of. Jehu 
(L 4), and while the nation was still enjoying the prosperity 
that distinguished Jeroboam’s reign. On the other hand, 
it seems equally certain that chaps, iv.-xiv. are in their 
present form a continuous composition dating from the 
period of anarchy subsequent to that king’s death. Thus 
it seems natural to suppose, mth Ewald and other scholars, 
that the name of Jeroboam originally stood in a special 
title to chaps. L, il (or to these along with chap, iil), 
which was afterwards extended to a general heading for 
the whole book by the insertion of the words "of Uzziah 
. . , . and in the days of.” As Hosea himself can hardly 
be supposed to have thus' converted a special title into a 
general one, the scholars who take this view suppose 


further that the date by Judaean reigns was added by a 
later hand, the same perhaps which penned the identical 
date in the title to Isaiah. On this view the Judosan date 
•merely expresses knowledge on the jiart of some Hcbi-cw 
scribe that Hosea was a contemporaiy of Isaiah. The 
plausibility of this hypothesis is greatly increased by the 
fact that there does not appear to bo anything in the book 
of Hosea that is clearly as late as the reign of Hezekiah. 
On, the contrary, the latter part of the book seems to have 
been written before the expedition of Tiglath Filesor against 
Fekah in the days of Ahaz. In that war Gilead and 
Galilee were conquered and depopulated (2 Kings xv. 29), 
but Hosea repeatedly refers to these districts as still form- 
ing an integral part of the kingdom of Israel (v. 1, %’i. 8, 
xii. 11 j contrast Micah vii. 14). Assyria is never inferred 
to as a hostile power, but as a dangerous ally, from which 
some of the godless Ephraimites were ready to seek the 
hdp which another party expected from Egyp^ but which 
in truth was to be found only in Jehovah (v. 13, vH. 1 1, 
viii. 9, xiL 1, xiv. 3). This picture precisely corresponds 
with what we read in 2 Kings xv. of the internal dissen- 
sions which rent the northern kingdom after the fall of the 
house of Jehu, when Menahem called in the Assyrians to 
help him against those who challenged his pretensions to 
the throne. Under Fekah of Israel, and Ahaz his contem- 
porary in Judah, the political situation was altogether 
changed. Israel was in alliance with Damascus, and 
Assyria made open war on the allies (2 Kin^ xvi.). ^ This 
new situation may be said to mark a crisis in the histor}* 
of Old Testament prophecy, for to it we owe the magnificent 
series of Isaiah’s Assyrian discourses (Isa, vii. ffj.). But 
the events which stirred Judoean prophets so deeply have 
left no trace in the book in which Ho.sea snms ^up the 
record of his teaching. He foresees that captivity and 
desolation lie in the future, but even in his iMt words of 
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natbetic esbortatioii he epeahs to a aaUon \rtich loola to 
Sejrio foe hd.p and victory {av. 3). Tba teMivcd 
chtonology of the kings of Jndtiii nod Jsnud is notonomly 
precatioii& and a compatison of tke Assyrian monumouts 
and eponym liste with the BibUc8l.doto mokes it ptobable 
that the period from the accession of Zochoriahi eon of 
Jetoboant U., to the fall of Bomatio must be shortened 
by as touch as twenty yearsi and thot the interregnum 
xriiich fa eommoidy supposed to have followed Jerobownfs 
death must abo be caucelled. This correction may be 
held to remove onedifBcmityiuthetitleof our book, whidi 
on the current chronolo^ assigns to Hbsea some sixty 
yean of prophstb aetivHy. On the other hand, most 
Assyriologbts agree that the expedition of Sennacherib, 
whmh fall in the foorteentti year of Eezeldah (2 Kings 
xviiL IS), took place in 701 B.a Xn that ceseHeseldah 
did not come to the throne till after tho fall of Samaria 
(722-719), which the book of Bbaea predicts as n future 
occartence (cL xiii. 16}— another aigument against the 
anthority of fte title. There is still, however, a large 
dement of uncertarnty in the reconstruction of Hebrew 
chronology by the lud of die monuments Ono date bear* 
ing on our book may be taken os cmtsnn, viz., tho war of 
Ti^th Pilcser with Pehah in 734^, and, aecoiding to our 
argument, Hosea committed hb prophecies to writing before 
that yeaT.i A more exact determination of tho date of tho 
book has been sought by comparing Tiih 9, 10, iWtli tho 
statctoent on the monuments that Tiglath raeser received 
tribute from Sing Henahem (Minhimeui) of Samaria in 
738 &a That of the monuments h tho 

Menahra of the Bible there seems no good reason to 
douM, in spite of the olpeclions of Oppert end G. SniitlL 
But it cannot be assum^ that tribute was jmid by liim in 
738 for first tima Tho narrativo in 2 Kings xs\ 19 
seems to indii^te that the relations of btenahem to Assyria 
h^n eerSer in his reign, ^ perhaps not long after his acces* 
Sion, which may bo dated with probabitity r 750 me. 

To sum iqi, the first part of Hosca’a prophetic work, 
coircBponding to chaps UuL, Jay in tho yoore of oxtcniid 
prospenty jmm^iately preceding tho catastrepho of the 
house of Jehu in or near the year 750. The ateond mti 
of the book » a aummaty of prophetic teaching during the 
robssqnent troublous reign of Menahem, and must have 

m chaps i.-nL, to which we shall presently recur, the hook 
throws httle or no on the details of Hosco's life. It 
f«m Hn 7, 8, that bis {ffophetic work was greatly 
mhamsBed by oppodtiK»i, “As for the prophet, a font's 

enmity in the bonse of his 
^ The enmify which hed its centre in the7nSnnw 
prolte^ Reeded from tho prieste (comp. Amos viil 
•:¥ Profnnntion of Lr office Jt 
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leaders of the icHgtous life of his nation. Under sneb 
eireumstancos, nnd nmidst the universal dls<-olntio» of 
social O'^cr and morality to which every page of his hook 
besTB testimony, tho prophet wns driven to the verge of 
despair (ix. T),and only the sovereign conviction of Jehornhh 
infinite love and tender compassion to II is people, ctren in 
tWr faithlessness nnd sin, upheld him in the sure hojm o f 
the final repontanco and restoration of Israel, which finds 
such exquisitely ]iatbctic cxiircsstoa in tho clos/ngsentences 
of his prophecy. The hypothesis of Ewald, that he was at 
last compelled hy pcraecution to retire from (he northern 
kingdom, and composed his booh in Judea, rests mainly 
on on improbable exegesis of several {lowagcs, and derives 
no valid snpiiort.froiii the fact that (ho prophet, to whom 
the ideal unity of all tho tribes of Jacob and the legitimate 
sorereigntp’ of the house of David are cardinal doctrines, 
follows tho house of Jiidnb with constant interest and 
growing acquaintance with its iniernni condition. 

Tho most interesting problem of llo^ca’s Iiistoiy lies in 
the intcqrrctation of the story of his married life (c^ps. 
i.'-iii.). We read in tbdo clmptcts that GmVs revelation 
to Jfosca began when in accordance with a di%'inc conimand 
ho married a profligate wife Gonicr, the daughter of 
Diblaim. Three children were hom in this marriage and 
received symbolical iiatnc.s illustrative nf the divine jiurfiosc 
toirards Israel, which arc cxi>oundciI in chap. I In chop, 
j it. the foithfessness of Israel to Jehovah, the long-suflcrine 
• of God, the nmrat dusciplinc of sorrow and tribnlation i)- 
which lie will yet brinj^ liack Ifis erring people and hetnith 
it to Himself for ever in rightcun<tnc'«, low, nnd truth, arc 
depict^ under tho fianre of the relation of n hnshand to 
on oixing spo»«e. Tho suggestion of this nllcgoiy lies in 
the prophet's marr^ingo with Gnmer, !>»t the details are 
worked ont qotte imicpcndctitly, and uiid<’r a rich mnltt' 
plicily of figures derived from other sourees. In the third 
i^aptcr we return to tho personai experience of the prophet. 
Iiw faitnlesH wife had at iength left him nnd fnilcn, under 
mrcumetancfts which are not detailed, into n stato of 
sjwij', from which Ilosca, stiil followiitg her with Under 
affection, and cnconraged hya divine comniniid, l.ri)ncbt 
her bock and restored her to his honse, where he kept her 
in scelnsion, and patiently watched over her for many dnw, 
yet not readmitting her to the privileges of a wife. 

again recognizes a 
pnralkl to .Ichovali a long-snircring love to Israel, nnd the 
diwplino by which the people shall bo braiight lack to 

religions institotiohs are overthrown. Throughout ihtso 
chnptcra personal narrative mid proiihctie nlleiiorv nro 
irrr ropidliyof tranritin veo^mSng to 
fait reader } but on Ullhia«^cd cxcgcsi-i can hntdly 

SS.!™ Ihal rhaps. i. nnd iii. narrate an acttia^I 

mmse in tho prophet’s life. The names of tho threo 
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seems to rest on mistaken ex^esis and too narrow a con- 
ception of the way in which the Divine word was com- 
'municated to the prophets. There is no reason to suppose 
that Hosea knowingly married a woman of profligate 
character. The point of the ollegoiy in i 2 is plainly 
infiddity after marriage os a parallel to Israel’s departure 
from'the covenant God, and a profligate wife (D*JUT 
is not the same thing with, an open prostitute (iiJU)* 
The marriage was marred by Gomei^s infidelity; and the 
straggle of Hosea’s affection for his wife with this great 
unhappiness — a straggle inconceivable unless his first love 
had been pure and full of tnut in the purity of its olgect 
— furnished him with a new insight into Jehovah’s dealings 
with Israel. Then he recognized that the great calamity 
of his life was God’s own ordinance and appointed means 
to communicate to him a deep prophetic lesson. The 
recognition of a divine command after the fact .has its 
parallel, as Wellhansen observes, in Jeremiah xzxii. 8. 

This explanation of tho narrative, which is essentially Ewnld’s, 
has commended itself to not n few recent expositors, as Ytdoton, 
YTelllianscn, and Nowack. It has the great advantage of snpnlying 
a psj'cholo^cal key to tho conception of Israel or tho land (ulsrau 
(L 2) as tho sponso of Jehovah, whidi dominates these chapters, 
bnt in the later i»urt of the book gives way to the personification of 
the nation os God's son. This conception has, indeed, formal points 
of contact nith notions previonsly current, and even with tlie ideas 
of Semitic heathenism. On the one lund, it is a standing Hebrew 
usage to represent tho land as mother of its people, whfle tiio repre- 
sentation of worshippers os children of their god is found in Hum. 
XXL 29, where the iloabites are called children of Chemosh, and is 
early and widespread thronghont tho Semitic field {<f. Trans. Bib. 
Arm., vi. p. 43S; Jour, of Phil., ix. p. 82). Tho combination of 
these two notions gives at once the conewtion of the national deity as 
hnsimnd oftholond. On the other hand, tho designation of Jehovah 
as Baal, which, in accordance with tlie antique view of marriage, 
means hnsband ns well os lord and owner, was current among tho 
Israelites in early times (see Baal), perhapi^ indeed, down to Hosea’s 
age (ii. 16). How it is liighly probable that among the idolatrous 
Israelites the idea of a marriage between the deity pnd indindual 
worshippers was octnally cnirent and connected wi& tho immo- 
rality which Hosea often condemns in tho worship of tho local 
Baalim, whom the ignorant people .identified with Jehovah. For 
we have a FUnic woman's name, “the betrothed of 

Baal” (Euting, Punisehs Steins, p|^9, 15), and a similar conception 
existed among the Babylonians (Herod., i. 181, 182). But Hosea 
takes the idea of Jebovah as husband, and gives it an oltomther 
dificrent tnin, filling it with a new and profound meaning, hosed 
on the p^'chieal experiences of n deep human afibetion in contest 
with outraged honour and the wilful 8elf-d(^n>fiotion of n qiouse. 
It can hardly he snjmsed that all that lies m these cbimtcis is an 
abstract study in the psychology of the emotions. It is actual 
hnman expeiicnccthat^vcsHoscathokeytddivinetrath. Among 
those who do not recognize this view of tho passage, tlie controvert 
between allcgoiy and literalism is carried on chiefly won abstract 
assumptions, ^le extreme literalists, of whom Dr Iwey nia}’ he 
taken os the modern representative in England, will have it that 
the divine command justified a marriage othenviso highly improper, 
and that the offensive drcumstanccs magnify the obedience of the 
pnmhet This is to substitute tho Scorist and Hco-Piatonie notion 
of God for that of Scriptnre. On the other hand, tho allegorist^ 
who aigno tliat God could not have cqjoincd on His prophet a mar- 
riage ]^ainly improper and fitted to destroy his inflncnco among 
tho people, are nnable to show tliat what is npnlsivo in fact is fit 
snbjcct for a divine allcgoty. A third school of recent writers, led 
by Honratcnboig, and resting on a thesis of John Smith, tho Cam- 
hndge Platonist, irill have it tliat the ^mbolical action was trans- 
acted in what they allow themselves b}' a eontradielio in adjeelo to 
call an objective vision. This view luis been adopted Ity Fair- 
bairn {Prtpheejf, ch. v. sec. ii.). The recent Continental literature 
of tho contToverey is catalogued by Howack in his Gommeniary, 
p. xxxvL 

It was in tho experiences of bis married lif<^ and in the 
spiritual lessons opened to him through these, that Hosea 
first heard the revealing voibe of J^ovah (i. 2). Like 
Amos (Amos iii. 8), he was called to speak for God by an 
inward constraining voice, and there is no reason to think 
that he had any connexion with the recognized prophetic 
societies, or ever received such outward adoption to office 
as was ^ven to* Elisha. His position in Israel was one 
of tragic isolation. Amos, when ho bad discharged his 


m^ion at Bethd, could fetum to his home and to his 
friends ; Hosea was a stranger among his own people, and 
his home was full of sorrow and shama Isaiah in the 
gloomiest days of Judah’s declension hod &ithful disciples 
about him, and knew that there was a believing remnant 
in the land. Hosea knows no surii remnant, and there is 
not a line in his 'prophecy from which we can conclude 
that his 'Words ever found an obedient ear. For him the 
present condition of the people contained no germ or pledge 
of future amendment, and he describes the impending 
judgment not as a sifting process (Amos ix. 9, 10) in 
which the wicked perish and the righteous remain, but as 
the total wreck of the nation which has wholly turned 
aside from its God. In truth, while the idolatrous feasts 
of Ephraim still ran their joyous round, while the aarela sB 
people crowded to the high places, and there in unbridled 
and licentious mirth fiattered themselves that their many 
sacrifices ensured the help of their God against all calamity, 
the nation was already in the last stage of internal dissolu- 
tion. To the'prophet’s eye there was “ no truth, nor merty, 
nor knowledge of God in the land — ^nought but swearing, 
and lying, and killing; and stealing, and adultery ; they 
break out, and blood toudieth blood ” (iv. 1, 2). The root 
of this corruption lay in total ignorance of Jehovah, whose 
precepts were no longer taught by the priests, while in the 
national calf-worship, and in the local high places, this 
worship was confounded with the service of the Canaanite 
Baalim. Thus tho whole religious constitution of Israel 
was undermined. And the political state of the realm was 
in Hosea’s eyes not more hopeful The dynasty of Jehu, 
still great and powerful when the prophet’s labours began, 
is itself an incorporation of nation^ sin. Founded on the 
bloodshed of Jezreel, it must fall by God’s vengeance, and 
the state shall &11 with it (L 4, iii. 4). This sentence 
stands at the head of Hosea’s predictions, and throughout 
the book the civil constitution of Ephraim is represented 
as equally lawless and godless with the corrupt religious 
establishment. The anarchy that followed on the murder 
of Zacbariah appears to the prophet as the natural 
decadence of a realm not founded on divine ordinance. 
The nation had rejected Jdiovah, the only helper. And 
now the avenging Assyrian is at hand. Samaria’s king 
shall pass away as foam on the water. Fortress and city 
shall fall before the ruthless invader, who spares neither 
age nor sox, and thistles shall cover the desolate altars of 
Ephraim. But the ultimate theme of all propheity is not 
judgment but redeeming love, and the deepest thought of 
every Hebrew seer is the sovereignty of Jehovah’s grace in 
Tsrad’s sin. Hosea could discern no faithful remnant in 
Ephraim, yet Ephraim in all his corruption is the son of 
Jdiovah, a child nurtured with tender love, a chosen 
people, whose past history declares in every episode the 
watchful and patient affection of his father. And that 
father is God and not man, the Holy One who will not 
and cannot sacrifice His love even to the justest indignation 
(chap. xi.). To the prophet who knows this love of 
Jehovah, who has learned to understand it in the like 
experience of his own life, the very ruin of the state of 
Israel is a step in the loving guidance whiidi makes the 
valley of trouble a door of hope (il 16), and the wilderness 
of tribulation as full of promise as the desert road from 
Egypt to Canaan was to Israel of old: Of the manner of 
Israel’s repentance and conversion Hosea presents no clear 
image, nay, it is plain that on this point he had nothing 
to tell. The certainty that the people will at length return 
and seek Jehovah their God and David their king rests, 
not on any germ of better things in Israel, bnt on the 
invincible supremacty of Jehovah’s love, ^d so the two 
sides of his prophetic declaration, the passionate denuncia- 
tion of Israors sin and folly, and the not less passionate 
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tendemeas wittv wMck he descnoes the 
divine love, are united by no log^l boni 
one of feeling only, and the sob of anguish “ 
of his appeals to a heedless people seem to end, ti M s o nce 
and again vrith sudden revulsion mto Hie 
evan^cal promise, which in the 
forth in pure and strong cadence out of a he^ that hw 
itsMt with God from all the troubles of a stormy 

life 

bv tbe RabUiB Trith BeSiab (1 Cfcwn, 6), a ^abenite pn^ 
Mintive bv Ticlatb Pilewr. This view is already e^essed 
by Jerome, QuasL in JPnralip., underlies to st^- 

of to Toigam to Chxo^cles ?■ 

it is a Jewish tot vrlien a prophrfs fistto u nmed, he too 

^ a prophet, and accordingly a to^n rf B, Sunon 
Isa. via W, 20 a piopheqr of Bc&A in f®®- » 

Jlabba, par. 16). According to to usual C^tian tr^tion , how * 
ever, Hosea wasof totribeof Issachar, andfrom an unknown town, 
Belemoth or Belemon (psendo-E^phanius,^ pseudo-Don^ 


or Belemon ^pseuoo-Ew- - . * . 

Ephtem Syr., ii 234 ; Ohnm, Bonn i. 276). As to 

tradition adds that ha died there, and was boned in peace, to 
swnce of to story lies probably in some holy place shown as his 
gmvc. Theta are other traditif^ as to the bnnal-place of Hos^ 
A Jewish legend in to ^aXAdti Jua^aMa (Curpsov, Jniroa.^ 
pt. iii. ch. vu. § 8) tells tot be died in captivity at Bal^rlon, and 
WAS carried to Upper Galilee, and buried at JlaV, tot is, Sofed 
(Nenbauer, Qtog- an Talmvd^n, 227); and to Arabs show to 
giavQ of Keby 'Osho, east of toe Jordan, near Es-Solt (Bddekers 
Pa/csUne, p. 837 ; Burdkhnrdt's Spria^ p^ 868). 

Of to older commentaries on Hmea which luva 
been fully catalogned by Bosenmuller in his ^shoUa^ it is sufficient 
to name, as Imoks still practically nseful, Le Mercier*s Latin anno- 
tations, embo^ng a tran^tion of to chief rabbinical ezporitions, 
and to English commentary of B Pocooka, Oxford, 1685, which 
is not surpassed in learning and ju^ment byanyanb^nent worl:^ 
Among recent expositioiia to most important are those in Ewald’a 
Propheten^ Bd. i. (2d ed., Gottingen, 1867 ; Eng. trons., London, 
1876); ffitz^s RlciM ProphU^n (8d ed., Leij^a 1868); Eeil’a 
£7ei»c Proj^Un (Leipsic, 1866; trana., JBdinbni|^ 1868); 



1880); and the separate publications of Itoson (Hambnig and 
Goto, 1861h 'V7imme (Lmpsic^ 1868), and Bowack (Berlto, 1880). 
Tho last ^ves a list of recent Continental oommentanes and mono- 
graphs, to whidi may be added Hontsma's “ jS^diage " [TheoL 
T\)Asdh:, 1876, 55 sy.). Englidi commentary of 

(I^ndon, 1866) is of little importasoe ; Sdunoller’s commentary 
in toge's Bt5e/icerl*(1872; Eng init&, 1874} is adapted for homi- 

T^ol. dtr Profiiettn (Bcurn, 1^5), witli whi^ on essay Smend 
(ffiiid. ir. KriU^ 1876) m^ be adrantageoasty oompared. 

Texts and rerstons.^Th6 beat edition of to Sdssoretic text is 
that with notes ^ S, Boer (Lripric, 1878). From the great fac- 
simile of the GDcTex Sabyloniens PidropoUtanua Hosea and Jori 
have bm separately publidied (St Peterubaig, 1876). The most 
rMent helps to the use of tho YSS. are Kestie’s appendix to the 
eth editum of Tmehendorrs Septnafl^t (Leipsio, 1880), Lake’s 
^twe of the .TiMaa fitimi the Qad. SewA. (Iidpdr^l872), 
Cename fecsii^ ditions of tho meat imbrasiaii sSs of the 

”• MW) -Aa AraWo venion 

taMlated fiom the ^hreer ms jmhlished Iqr Schioeter from o 
Ardav, 1869. A convenient and accea- 
the Hehrw text of Hoaea, mth Taignm and u.ii . 

HOSH^G^^, a British district in the chief com- 
missionership of the Centnd Provinces of India, W be- 

fN^rbtdSl ^ “ ^“™ded N. by the Narbadi 

^ tetritorieB of 

Bho^l, Sindha, and Holkar; E. by the Dudhi river, 
dmding rt from Narain^put district; & lythediatrictsof 

andW.byNimdr. 


^shangdWd may be described as a vb% of varyiM 
bteagh, extending fir ISO^es between th^erbuddaand 
the Sdtpm mount&na. The aoil consists chiefly of bkek 




I f ertiliijy of the land compen- 


sates for the tameness of the scenery. Towards the wea^ 
low atony hills and broken ridges cut up ^ level 
while the Vindhyda and the SAtpuraa throw ont;jnttujg 
spnis and ranges. In this wilder country conaidera^ 
r^ona are covered with jun^ On fke aona the lo% 
rwge which shuts in the vaUey is remarkable in mountain 
scenery, surpassing in its picturesque iiregulmly the 
VindhyAu chala'in the nortih. Many streams take their 
rise amid its precipices, then, winding throngh deep ^ens, 
flow across to pl^ between sandy banks covered witklow 
jangle, till th^ swdl the waters of to mighty Nerbnddo. 
None of the streams are of any importonce except the 
l^wA, which is interesting to the geologbt on account of 
the many minerals to be found alo^g its course. The 
boundary rivers, to Nerbudda and TapU, are the onty con- 
siderable waters in HoshangAb&d. At ChArwA a dense low 
jangle extends over a large region, bat by far the finest 
timber is found at Bori and Denwa. 

The oensoB of 1877 showed a popnlation of 468,626 (EurojuaiiB, 
86; Euiarians, 10; aborigtol tnoes^ 89,029; HindU8^64,679; 
U^ometanai, 21,766; Bnudhists and Jams, 1182). ^ There axe 
only ibnr towns vnih a populaUon 'exceeding 6000, viz., Hoton- 
B&m, 11,618; Hapcla,'9170; Seoni, 7679; and Soh^gpur, 7662. 
The total levenue in 1876-77 was £69,842; to total cost of 
offidalB and pdice, £1^788. There were 11 civil and, xevenne 
judges^ and 22 ma^lzates. The number of police'll 682. There 
were 94 Ciovemment sdiools, attended ly 4024 pnj^ls. 

Of the total area of 4876 square miles only 1442 ore onlti- 
Tated, and of the portion lying waste 826 are retumed as cidti- 
vahle; 2465 acres ore irrigated entirdy by private enteipiise. 
'Wheat fonns to staple crop of the district ; to other products an 
Merior grains, cotton, and sugaaMsana Hoshang&bdd does a con- 
siderable export trade in agrionltnrd prodne^ reodving in retnni 
English piece-goods^spices, cocoa-nnts, suit, and sugar. The extent 
of made roads in Hoshangabdd is xetumed at 498 miles. The 
Great Indian Peninsula Bauway intersects the whole district from 
east to wes4 with stations at the principal towns. Besides^roads 
and railway, to Herbudda, with its tribataiies, simplies means of 
communication by water for 150 miles during port or the year. Ike 
district is generally free from violent alternations of temperetnre, 
hot winds are xare^ and to nf^ts during the sultry weather and 
rains are always The rainfall is exceedingly variable, rnoj^g 

between to lunitsof 40 and 60 inches for the year. The ]^viiii!ng 
diseases are feven and bowel complointe. In 1876 five oboritable 
dispensaries affbhled medical relief to 1^206 in-door and out-door, 
patients. 

lattle is known of to history of Hoshong&bdd^or to 
the Marhatti invasion. When the Mughal troops occupied 
the^eosterh p^ of the district inhabited by Gonds, who still retain 
thrir possession, maintained a rude independence. About 1720 
Dost Mnbammad, the founder of the Bhopdl ffimily, captured fho 
town of Hoshaiy^bdd, and annexed a considerable territory with 
it. In 1760 B^a Baghqff Bhonsld of Kagpnr reduced the oonntiy 
east of Hondid and south of the Herbudda, except the portion held 
by Blm^L In 1795 to rival dynasties of Bhopdl and Kdgpnr 
came into ccmflic^ and the town and fort of H^»*hn.T igAbdd were 
raptu^ by J^dgpnr forces. ^ 1802 to BhenriuT retrieved 
toir The Hdgpnr anny again besieged tofort, but faUed in 
J and wntented themselves with burning the town. In 

1M9 Hoflhai^bad was again assailed by a Kdgpnr force, and to 
Bliop4i& finding their communications with Kiopdl out off, sur- 
rad^ Ovrapme by these disasters, to Bho^ caUed hi tho 
^ “5^ ^ finofiy extirpated in 

1817 tne wlmle of this fertile rorion oecame a prey to ravace and 
mamc^ Under the order wmch the British Govi^ment has 
® P^Pfrity of the country is gradually Tetumine. In 

was ceded under on 

In 1844 the remon of Harda Hand^ was made over by 

Sir ?8^S2?ait^SriSS?“" and the 

j. keadquarters town of the above 

^tnet, 23“ 45' 30" N. lat, 77" 46' E. long., is situated 
TO the sou^ side of the Nerbudda. Population <1877) 
It 18 anppoaedto have been founded by Hoshann 


11,613. 
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BWh, &e second of the Ghori kings of MfflwA; hut it 
insignificant place tffl the BhopAl conquest 
when a massive stone fort was constraoted, 
commanding the Bhqplil toad. 

hlnT P®®®* alternately into the 

hands of the Bhoptl and N&gpur troops. From 1818 it 
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has been tbe residence of tihe diief Briti A officials in diaige 
of the district A chntch has been built^ and a fiist-dass 
jail constmcted. The town has a dispensaiy and school* 
honses. It is the chief seat of the Englii^ piece-goods 
trade of the district and has a brisk trade in cotton, grain, 
and bills of exchange. 

HOSIEBY. Under this name is embraced a wide range 
of mannfactared textiles, which are classed together more 
on account of their manner of ffibrication than from simi- 
larity of application or use. The term, as is quite 
obvious, has its origin in hose or stockings ; but althou^ 
stockings continue to be one of the staples of hosiery, 
that department is only one of a very numerous and 
diversified range of applications of the entire industry, 
it having been officially stated that not fewer than 5000 
distinct articles are made in the trada All kinds of hosiery 
’ proper are nmde by the process of knitting, and the industry 
has prindpally to deal with the fabrication of knitted nndeiv 
clothing. 

The art of knitting is the youngest of all the important 
textile manufactures, and, compared with the others, its 
origin is quite modem. l?o certain allusion to the art 
occurs before the beginning of th e 15th century. In an 
Act of Parliament of Henry VIL (1488) knitted woollen 
caps are mentioned. It is supposed that the art was first 
practised in Scotland, and thence carried into England, and 
that caps were made by knitting for some period before 
the more difficult feat of stocking-making was attempted. 
In an Act of Edward YL (1553) “knitte hose, Imitte 
peticotes, knitte gloves, and knitte slieves ” are enumerated, 
and the trade of hosiers is, among others, included in an 
Act dated 1563. Spa nish silk stockings were worn on tare 
occasions by Henry VIIL, and the same much-prized 
articles are ^o mentioned in connexion with the wardrobe 
of Edward YL 

The peculiarity of knitting consists in the use of a single 
thread for the entire texture, and in the formation therewith 
of a singularly elastic yet strong and firm looped web. 

The process of hand-knitting is universally known, and 
the enffiess details of fancy stitches and loops whereby 
ornamented work can be produced do not come within 
the scope of hosiery proper. Whfle a vast quantity 
of the best and most comfortable hosiery is made with 
implements so simple and inexpensive as four knitting 
wires or needles, the manufacturing industry is carried on 
with machinery of unsurpassed ingenuity and complexity, 
moreover, domestic knitting machines, mostly of American 
ori^n, have of late years been introduced, and, although 
these can never be e:q)ected to attain the poptdar favour 
of the sewing-machine, yet they have been widely adopted 

In the year 1589 the stocking-frame, the machine which 
mechanically produces the looped stitch in hosiery, was 
inventedbythe 
Bev. William 
Lee, a graduate 
of Cambridge, 
and native of 
Woodborongh, 
near Notting- 
ham. The fun- 
damental prin- Fig. 1. 

ciple of the apparatus consists in the substitution of a sepa- 
rate hooked or barbed needle for the support and working 
of each loop, in place of the system whereby an indefinite 
number of loops are skewered on one or more wires or 
needles. The method on which the machine is worked will 
be easily comprehended by aid of the accompanying diagram 
(fig. 1), which represents a few of Lee’s peculiar barbed 
needles from a frame with yam in process of knitting.* At 
B is seen a thread of yam passed over the needle stalks 
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and wit^ the terminal hooks. The yam, it will be ob- 
served, is waved or depressed between each pair of 
whereby sufficient yam is secured to form the separate 
loops of uniform siz% and thus produce a regnlar equal 
fabric. The waving or depression of the yarn is produced by 
allowing thin plates of shaped metal termed sinkers to fall 
between each pair of needles after the yam has been thrown 
across the whole range, and these s inkers , according to their 
depth of fall, carry down material for a large or small loop 
as tiie case may be. The elastic points of the needle-hooks 
are next pressed into a groove in the stem by means of a 
presser bar whidi acts on the whole row of barb:^ and thus 
a range of temporarily closed metallic .hooks is formed, 
through which the waved yam is threaded. Over these 
hooks the loops of the already formed web SS have only 
to be drawn to form with the material B a new series of 
loops ; the pressure is then rdieved, and now B forms a 
new row in the work in place of S, and the operation is 
ready to be repeated for a succeeding row. It is not 
necessary here to enter into a description of the various' 
mechanical devices by whidi Lee p^ected the complex 
movements of his stocking-frame. It is sufficient to say 
that so perfectly did he succeed in his adaptations that to 
this day the essential features of his machine continue 
in use for the dass of work to whidi he applied it. 
At first Lee was only able to work a fiat even web, which 
when joinedat the sdvages made an unshapen cylinder ; but 
he soon learned to shape the work at pleasure by removing 
loops from time to time from the outer edges of the web 
for narrowing or taking in, and to reverse that process for 
widening or letting out 

Neither Lee nor any of his relatives during their lifetime 
reaped an adequate reward for the great boon he conferred 
on mankind. His stocking-frame came gradually into 
extensive use, and on important industry was hereby 
created. No improvement of essential consequence was 
effected on the apparatus till in 1758 Mr Jedediah Stmtt, 
originally a Derb^^ire farmer, adapted it to the production 
of ribbed work. Mr Stratt’s invention consisted of an 
addition to theori^nal frame, which could be brought into 
use or not according as plain or ribbed work was desired. 
The addition consisted of a set of ribbing-needles placed at 
right angles to Lee’s plain needles, and at the intervals 
required for producing ribbed courses. On the completion 
of a row of plain loops, the rib needles are raised ; at their 
respective inteiv'als they lay hold of the last-formed loop, 
and, brining that through the loop which was on the rib- 
needle itself before, they give an additional or doable loop- 
ing or twisting, wUdi reverses the line of draining, a^ 
produces the ribbed appearance characteristic of this variety 
of work. Por his invention Stmtt in conjunction with his 
brotter-in-law WooUett, a hosier, secured a patent, and 
they commenced the manufiicture at Derby, where their 
"Derby-ribs” became exceedin^y popular. The idea of 
adding parts to the plain frame of Lee, thus originated by 
Stmtt^ became the fertile source of a great number of the 
later adaptations and modifications of the apparatus. 
Stratt’s invention was the starting-point of a great and 
most honourable business in the hands of hims^ and his 
family, and tlie elevation of his grandson. Lord Bdper, to 
the peerage was a direct tribute to the industrial interests 
of the nation. 

Down tiU almost the middle of this century only a flat 
web could be knitted in the machines in use, and for the 
finislung of stocking^ &c., it was necessary to seam up the 
selvages of web shaped on the frame (fashioned wmk), or 
to cut and seam them from even web (cut work).' The 
introduction of any device by which seamless garments 
could be fabricated was obviously a great desideratum, and 
it is a singular fact that a machine capable of doing that 
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in a perfect mauner sliould Iisve been patent^ in 1816^ 
while it was not seen in actiul use in Nottingham^ the 
capital of the hosiery trade, till 1845. The inventor of 
the round sto^ng-fraine was no other than Sir Marc X* 
Brand, who in 1816 patented lus machine under the name 
of the TricoiWK In BmneVs apparatus the needles are 
fizedontherim of axotaiangwhed. The yam is delivered, 
the loops formed, the beards of the needles pressed dotm, 
and all the other operations performed ^ means of a series 
of arms and wheds which act on the circnmCetence of the 
ring or circle of needles. As the working of soch a machine 
is continuons, and as several sets of wheels and arms may 
work stmdtaneoasly aronnd a ring of soffident diameter, 
BraneFs machine was really capable of doing woric trith 
very great rapidity. He appears not, however, to have 
regarded his invention as worthy of being poshed into 
notice, and it was not till 1845 t w in an improved form 
it was bronght forward as an original invention by hir 
Peter Ctanssen, who, however, reaped no profit from Ins 
undonbted ingenuity and merit. 

Another improvement of very great importance in the 
hosiery trade was effected thtongh the invention of the 
tumbler needle, patented by Mr M. Townsend in 1858. 
The tumbler needle (fig. 2) consists of a stem soma- 
what bulged near the point The bulged part contains 
a groove in which there is hinged a diort pin. The pin is 
so placed that, when tnmed to the hooked or carved pmnt^ 
its own point falls into a ^oon-Iike indent, 
thus forming a smooth mc^ loopi TThen 
reversed the ]^& falls into the groove of 
the stem, makiDg a smooth stalk. In tbia 
way, as will he clear from the figure^ 
when the yarn is canght in the cwrred 
point of the needles, the already formed 
loops in bemg brought forward to pass 
off the needles cany forward fhe hix^d 
pin and dose the steel loop, over which 
they pass qmte smoothly. The newly- 
formed loop then pushes over the tumbler 
pin into its groove, and the hook is once 
more ready to seize the yam as it passes 
ttlo^ The tumbler needle and the mvolviug fmse to- 
^tbwform the basis of the Tsrious domestic ma«»binp^ 
winch are now in the market. In macdiines in which the 
tnmWer needle is adopted the needles themselres move in 
carried forward in anccessioa as rite 
yani comes opposite its position. 

rf.fnwne now in nse are embraced under 
KT wde hand-machines, power rotary, 

frames and power round-frames, the first two beine wT n- 
the operatives* while iS le^r 
by steam. “K wiU bo an 
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The principle centre of the hosieiv trade of fl.. m?f_T 

rtwas compilted brhlJ VefcK importance 

tra& ga« employment in 1866 to abo!rt 150 OOO 
of whom about 100.000 wem 
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and finishing operations of win^hg^ catting, mending, 
aeatning , &C. At that time the industry was largely 
domestic^ frames being hired oat to operatives; bnt the 
trade tends steadily towards factories. According to,a i>ai> 
liamentary return issued Slst July 18Td, there were in the 
United Kingdom 186 hosmiy factories, giving employment 
to Id, 992 persons, 6688 i^es and 8309 females. Of 
these, 1T5 &ctoiiea were in England, 10 in Scotian^ and 
1 in Ireland; and centred in Nottin^m, Leicester, l&coln.. 
Butknd, and Deibysbire there were 113 of establUk 
ments employing 13,680 of the operatives. The eiqaorts in 
1878, which of conise represent only a small proportion of 
the total output, amounted in value to j£860,3I & In the 
United States the industry is conducted on a manafactaring 
scale in Kew York States hfassachusetts^ Eew B^pshiie, 
Rhode Island, Yeimont* Connecticut, and Maine; betides 
which fomily mschines are eztentively employed in that 
country. In Saxony also the trade is an important in. 
dnstrial feature, and there its development has been strik- 
ingly rapid, ^roughout France Spain, and Italy there 
are namerous frames at work, and indeed the trade may be 
ngarded as in some degree coanmensmate Tnth tiiilked 
indnstrial commnnities. (j. fa.) 

HOSIUS, or Osnrs, bish^ of Cordova, the friend of 
Athanasius, and the favonrite of Constantin^ was bom 
about 258^ A.S., most probably at Cordova, althon^ from 
a passage in Zosimus it has sometimes been conjectured 
that he was bdieved by that writer to be a native of Egypt 
Elected to the see of Ootdova before the end of the 3d 
century, he narrowly escaped mariyidom in the petseention 
of Menmian (303.^05) ; in 305 or 306 he attended the 
conndi of liliberis or Elvira, his name appearing ..twin'd in 
the list of those present; and in 313 we find him already 
^the court of Constantine, he being esprestiy Toentioned 
^y name in a constitution directed by the emperor to 
Cecilianue of Carthage in that year. In 323 he was the 
brnrer and not impossibly the writer of Constantine’a letter 
to bishop Alexander of Alexandria and Arins his 
dmigned to promote the cause of peace ; and, on the failure 
of the negotiations in Egypt, it was doubtless with the 

convmed. He certainly took part in its proceedines' 
acro^ugto some Roman Catholic writers hepretid& 
and did so as representing the bishop of Romt but boS 
ffiese statements are made on totally inadequate crounds 
aMwtion that ha wm the ^dpal 

»■ “anifestly he powerfully 
mflnmced fli^ud^ent of the emperor iS favSnr * 

orthodox party. After a period of letirenmt S h£ 

^™Mess synod^of 

qSS&ff S»n««»ity, and ii fKl the 

Sulgectedto 

be Knot alreSS SlS hfa hn^LT « 

eaoutii to si^b. tandredth year, was weak 

aynod rf SraiS^ bf w adopted by the second 
permitted to letnm *« afterwards be was 

aS Sm .nmS“ ^ ^ Where be died in 359. 

of*w^n^^f^"““ worldliness and latterly 

wco^nized wen ^ tW orthodoxy, and ae each be is 
aposta^ ^ those who most bitterly resent his 

CbneiHniBaefti^(ef^t*L*' ^ ^ 800-581 C700J, and Hefele, 
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HOSPITAL is derived from tihe Larin ha$pitalU (adj.)j 
and this a^in from the nonn hospes^ a host or guest. 
The place in which a guest was received was in Latin 
h^piiium (hence the French, /lo^ptce), but in course of 
time the adjective became used as a noun, and the words 
hospiialU^ 7u>qntdlef and ^spiialia were adopted in the 
same sense as hospitiuTiii, by dropping the nouns domtis^ 
citbictdum^ or ciibicula* Xn this sense Yitruvius uses 
hospitalia to mean the chambers where guests were 
received. The English word hospital (often reduced to 
spitaT) comes from the old French hospital^ now Mpitdl^ of 
which Littrd says that it was remade from the Latin many 
centuries ago, although originally }u>sp/ttolis had given rise 
quite regularly to hostd, now h6teL The three woid^ kdpitalj 
hospi^ and although £rom the same source hre used 
now in very different meanings, the first being usually re- 
stricted to establishments for temporaiy occupation by the 
sick and hurt, for the purposes of medical and surgical 
treatment; the second (^^ice) to places for permanent 
occupation by the poor, ue infirm, the incurable, or the in- 
sane; and the last to dwellings, either public or 

private, for ordinary occupation. To the las^ however, 
^ere is one exception, viz., when the term hCteUDieu (that 
is, Mtd de Ditu) is applied to the chief hospital or infirm- 
ary of a town or city. In English we have no equivalent 
to hospice, so that the word hospital has been, and is still, 
used in the doable sense, via, os a place for medical treat- 
meni^ and also as a retreat or alm^ouse for the poor, the 
infirm, <ba On the other hand the word injlrwary, which 
originally meant a place or room set apart in an establish- 
ment (sadi as a monastery) for the reception of the sick 
members, and also for those who were throngh age or infir- 
mty incapacitated from work, is not infrequently employed 
in the same sense as hospiial, namely, as a separate estab- 
lishment for the treatment of the sick. 

Although in ancient times there may have been places 
for the reception of strangers and travellers, it seems at 
least doubtful if there was anything of the nature of a 
charitable institution for the reception of the sic^ sudi 
as existed after the introduction of Christianity. The 
Bethesda of Scripture (Aramaic, from a house, and 
charity) was probably no more than a collection 
of mere sheds built round the pool to whose waters 
mizacnlons healing powers were attributed. Among the 
Greeks there seems little evidence of the existence of estab- 
lishments for the side ; described by Plato as a 

place of shelter for travellers, is also explained as a von- 
Koficcov, or hospital, by Suidas ; but that lexicographer is a 
late writer (10th or 11th century a.i>.), and the wordmro- 
Kopeiov itself does not appear to be earlier in use than 
the 4tih century a.i>. The word is used by St Jerome in 
■the Ath century, and in the Code of Justinian in the 
6th, from which it is possible Snidas may have got his 
definition, although jcvoSo^ciov is distinctly used by Jus- 
tinian as a shelter for travellers, as indeed its name implies. 
Even for sick and wounded soldiers bnt littie provision 
seems to have been made, although we do not know much of 
the valeludittarium, which appears to have in a 

Boman camp. That the Bomans had a medical staff has 
been shown by the monuments discovered in Great Britain, 

» and the subject has been carefnlly mcamined by the late Sir 
James Simpson (Transactions of the Society cf Anttguaries 
of Scotland, BdinhurgU Monthly Journal of Medicine, &c.). 
Among the earliest hospitals on record are that said to 
have been founded by Yalens in Csesarea 370-80 A-O., and 
the one built at Borne by Fabiola, a Boman lady and friend 
of St Jerome^ although like most others of tlrnt and even 
later times both were probably almriionses as welL 

The origin of onr present hospitals must, however, he 
looked for in the monastic arrangements for the care of the 
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sick and indigrat. Every monastery lad its inflrmaria^ 
managed by an mfirmarwu, in wbicb not only were sick 
and convalescents treated, bnt also the aged, the blind, the 
wea^ &c>, were housed.^ In course of time separate build- 
ings were erected, for the purpose and special revenue^ 
augmented from time to time by benefactions, appropriated 
for their maintenance. In numerous instances, however, the 
hospitals were converted into benefices by the priests, and 
the scandal had to be dealt with by the authority of gen- 
eral councQ^ which, like that of Vienne^ forbade the prac- 
tice. About the earliest distinct record of the building 
of a hospital in Er^land is in the life of Xianfranc^ arch- 
bishop of Oanterhory, who in 1080 founded two, one 
for leprosy and one for ordinary diseases. The former is re- 
ferred to in the Fie die St Thomas le Moorlyr^ a work of the 
12th century, ^e establishments for the sick remained in 
the hands of the dergy until theSeformation, when some of 
the monasteries and dinrch property were apptr^xiated and 
set apart for the use of the sick. Of those the most noted 
instances were St Bartholomew’s in Smithfield, St 
Thomas’s in< the Borough, Bethlehem or Bedlam, Bride- 
well, and Christ’s Hospital, which were long known as the 
** Five Boyal Hospitals.” St Bartholomew’s was a priory, 
founded by Bfdierei, aminstfrel, in 1102, and the ancient 
hospital c^pd is still the paridi church of St Bartholo- 
mew the Less. It was handed over to the drizens of Lon- 
don as a hospital in 1547 j it escaped the fire of 1666, and 
was rebuilt in 1729. St Thomas’s was founded by Bich- 
aid, prior of Bermondsey, in 1213, surrendered in 1538,* 
and purchased by, &e mayor and citizens of London in 
1651, and opened for 260 sick. It was incorporated in 
1553, rebuilt in 1693, added to in 1732, removed tempo- 
rarily to Snrrey Oardens in 1862, and &al]y transferred 
to Lambeth, its present sit^ in 1871. Betbldiem (or 
Bedlam) was a priory, founded by Simon Fitzmary, in 
1247. In 1647 it was handed over by Henry VllL for 
the reception of lunatics. It was rehnilt in 1676, and 
wings were added in 1733. The present hnilding was 
constrncted in 1810. Bridewdl and Christ’s Hospital 
early ceased to be receptacles for the sick, ^or further 
information regarding charitable institutions see 
voL viii. p. 253.) 

But the great movement in hospital building took place 
in the 18th century, and the following table from Dr 
Steele’s paper, “ On mortality of Hospitals ” (Howard 
prize essay for 1876), gives a list of the ^ef institutioiis 
founded daring that period : — 


London. 

0 BS 

is S** 

g£,§ 

rravinel&l. 

Dnto of 
Foun- 
dation. 

Irish. 

® As 

2 is 
s-si 

iV'Kf^fiutter ........ 

1710 

VArfr 

1710 




1728 

Sidlsbniy ......... 

1710 

JcitIs Street ...... 

1726 

a........ 

1783 

Cambridge — 

1719 

Stcevens's.......... 

17SS 


1740 

Bristol 

1785 

Mereei^tf 

1784 

inddleSeX «a.a.....a. 

1746 

Edinburgh ....... 

173S 

Meath... 

1756 



Windsor .......... 

1786 

Honsc of Industry 

1774 



Aberdeen ......... 

1789 



^peefal Jlotpitalt, 


Northampton .... 

1748 





Exeter ........... 

1745 

Special (JDttWri). 


nicBrltloh Lying- 

1749 

Worcester......... 

1745 



in aaaaaaaaaaaaaaaaaa 


NoiicastIe.....M.. 

1751 

The Botunda \ 


City of London 


Manchester 

1753 

lering^ ......j 

1745 

Lyfngdn aa.a...a.j 

XrOV 

Ghestei*. • ...M. ...J 

1755 

Hie leOCk aa.....a..j 

1754 

Qneen Chailotte's) 

17JSQ 

X^CdSaaM .M ■ M .M a ■ 

1767 

The Westmore-) 


Lying-bi .......a./ 

XfOS 

StatTord............ 

2769 

land Lock ...../ 

XfOw 

Sinall-TOZ.a....a..... 

1746 

Oxford ..a......... 

1770 



t41Cik, IfifllftlA , 

1745 

Leicester 

1771 



„ ina]ea......aa. 

1747 

Iforaich ...m..... 

1771 

J 

1720- 



Dnmfries ......... 

1776 

^UlJh ■eoeeeavMOOOeo ^ 

r22 



Hereford ........ 

1770 

Lfmeriek ......... 

1759 



Birmingham .... 

1778 

Belfast ............ 

1797 



Montrose......... 

1780 


1 



Nottingham .... 

1782 





Cantetbnty 

1798 





Glasgow ........ 

1794 





Dundee........... 

1795 





Stafford.......... 

1797 




^ Ziier ordinis Smtii VtOoris Parisimsis, 318. cap. 40. See 
Dacaoge’s Olossarv, s.v. "Infinnaria." 
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Dnriiig the present centniy the increase of bospiteb 
has continued^ seven general and many special luvhig been 
founded in London alone. Dr Stede g^ves statistics of 27^ 
metropolitan hospitslS| having an aggr^te of nearly 
' 6000 beds, and leceiving about 46|000 in-<patients annually. 

This does not take into account the infirinaries attached to 
the workhouses or the metropoUtan asylums hospitals. 

In addition to tiiis probably from ten to twelve times the 
number of out-patients are treated in the course of the 
fear. 

Hoqdtals are usually divuted into Genmi and JS^miaL 

Li General Boapitah cases of all kinds are admitted in 
Bom^ whilst in others certain desses are eatduded. Thus 
cases of contagious s^otic disease are not axfanitted now 
m many instances, especially in London since tike esta^ 
lidunent of the metropolitan asylums, fever and small- 
pox hospitals. Lying-in cases, venereal oase^ ate also 
freq uently exdoded. 

i^eciof Soapitak axe of various kinds, such as lying-in 
hosjutals, ophthalmii^ lock (for venereal diseases), cauoer. 

Consumption, Ac,, brides fever end amaU-pox hospitals. 

At end of the last and be^nning of ibis century fever 
hospitals were genenl^ called "houses of recovery,” with a 
view of not alarming the people too much who to 
resort to them. SpeSal hospitals are also set apart for the 
treatment of d&eases of children, 

Besidsa the various civil hospitals there are also naval 

A ^^^oapitals for the cure of sailors and soldiers. 

Although hospitals have been intended as aUesrine and 

banfifit to f ha nnmr. f.Tiaw ^ ^ 
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" 

3 

1 

1 

III 

gli 

"as 

11 

■s 

[ll 

III 

wSj 

S 

i.w 

11 
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co«- 

•t 
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1 

1 



28*2 



1 

13*6 

! 

3*1 

3*5 


I* ^ to compate former deatli-ntes 
mth ptewnt or leeent if we coasider cases in balk be^ 

a corresponding variation of Qie deaSS. Of 

ordinary hosuitslB thm ■> ^ ®®®***" m dealing with 
the comparison, without 

ing. ThM D? S “ay be mislead. 

(1730-1800) the death-rateoTR**^ “ ***“ century 
I000,whihtVto£(W»$^lf5.’J®““> wa 86 p2 
ou^ may have arisen fr^ tbs intL’ “ hepobts 

an asyinm for incuraWesL li, ^ «» 

»8ne^ hospitals in Son 

tte Bt^aiFreato 127 in^^^ P®f ^000 in 

Bqyal bfitmaiy it was Op and in thPdlL'^ ]^iubutgh 
rt IS when we examine the Glasgow 118. But 

^0 m«t instructive lessons 

f« this purpose an, 5 the 

Fttm them we gather that & mo^f ^8'“ ““es. 

“^atao of the size of the huspiwi 


! thedetailsof cleanliness, 

! in his paper on " Hospitaliam ” the following statistics of 
I mortali^ from amputations : — 

neaths per lOoOL 

St Bartholomew's SoG 

Loudon Hospital, AVldteduipol 473 

Gay’s 382 

St George’s 388 

Kine Lmidou hospitals 411 

Biuml Infirmsiy, ^inboigh 438 

„ „ Glasgow 391 

Eleven lox)^ and Hetnumlitan hospitals «... 410 

On the other hand, amputations in country pmctico give 
a death-rate of only 108 per 1000. 

Comparing the results with the size of the hospital, that 
18 , the aggregation of coae^ we find : — 

Largo Fftritian hosjdtals, with mote than^O^ ^ 

beds (Hasson) (720 

English ho^tals, 301 to 600 l^da 410 

„ „ 201 to 300 „ 300 

„ „ 101 to 200 „ 230 

^ If f f 26 to 100 „ ISO 

Cottage hospitals under 25 beds 140 

taolafcd rooms in country pmctico 108 

question of lying-in cases is even more xemaTkahle, 
Dr Lefor^ having collected the statistics of 888,302 de- 
Iwered in hospitala, and of 934,781 delivered at hoin& 
8°^ that in hospitals 35 per 1000 die, and at home 4J, 
Dr Steele ^ves the etatistica of the four great lying-in 

hoamt&ln nf TiOn^Aia AAfvk«\nu«&A wMlLTk cc^ ■ a* M 


^tshurg, hM shown that in the largest lyinn-in hosnital 
,n whiA 2000 women are coalned in a yaa7 fa 

aDonc 1000 women per annum are received, only 25 die • 

lident with disease are coin- 



ovetctowdinc as to ®® “““to actual 

TheSSKi^sS;toTS.Tf ®P®Sation of patients. 
three^^S^f ^ *!“ there of two or 
times even surgical cases, or some- 

large iSS S^Si A 

patients, and sis were fteoneniir for four 

St eSharies anda^to^’ ^ 1“ tl^e Salle 

tended MitnS "® teds (ia- 

38 smaUbeds fofSamt^’ six), and 

“Hy fall, siring nnde? 5“®" 

andmtimSofIreMBMSB ®®® patients, 

Salle St Boch, SS r^r tS 

part of the *^tly from and really fonning 

3 amalI.--noS 3i *^i® «“tttined 35 latga beds and 
increase to 2ia This eiv« ® possible 

as anoimdl amount ^th patients 

witu a possible increase to 1049. 
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There was thos collected in one enormons ward a larger 
number of patients than any hospital in England contained 
altogether, if we ezcqtt the Boyal Naval Hospital at Has- 
lar. In addition, however, to the above inordinate nnm* 
ber, there were in the three stories placed above this great 
ward 1926 patients, whidi nnmber might be increased to 
2596,— without reckoning Ihe serving staff of the institn- 
tion j — or (inclnding the wards on the Pont Double) a total 
m one block of bmlding equal to 3418, which mfglit be 
increased to 4320. The law forbade the hospital authori- 
ties to refuse admission to anyone and in 1773 there were 
5000 patients in the hospital, wMch occupied a space of 
little more than 3 En^ish actei^ — giving a total gross area- 
of only 30 square feet per head The gross area per bed 
of the modem Hdtd-Dieu is just ten times, this amount 
being 311 square feef^ according to Sf. Toilet ; but even this 
is much too small, 100 square metres (1076 square feet) 
being the minimum proposed 1^ Toilet^ who estimates the 
general average per inhabitant of Paris at 430 square feet, 
whereas that of London is nearly double. We cannot 
point to any such overcrowding in England as that of 
the old Hhtel-Dieu, but in many cases there has been 
enou^ to produce very grave resulta The iU effects are 
seen in outbreaks of erysipelas, hospital gangrene, and sur- 
real fever among siugical cases, and in puerperal fever in 
lying-in cases, — whilst in all communicable diseases the 
danger of spr^ing is greatly intensified. It was observed 
in 1877 in the General Lying-in Hospital, the year before 
it was dosed for alterations, that when ody two or three 
women were in a ward, puerperal disease tardy showed it- 
sdf, but that when, in consequence of pressure of applica- 
.tious, five or six were put in, disease generally brote out 
Simflar results have been observed elsewhere. 

Another great cause of mortalily has been inefficient ven- 
tilation. If we can scatter our sick population and give 
them individually plenly of space in &eir wards, we shall 
have done much, — ^but, if we do not also change the air 
snffidently often we may still have evil results with all our 
care. Formerly no arrangements were made for ventilation 
in hospitals, schools, barracks, churches, or indeed in any 
bnildi^ whatsoever. An immense ded remains to be de- 
sired in tins direction still, but in recent hospitals, at least, 
more or less ‘efficient means have been introduce^ whilst 
efforts have been made to improve the conditions of the 
old. The wont of &eah air aggravates all diseases, increases 
. the power of infection, retards the convalescence and 
hastens the death of patients ; moreover, it lowers the tone 
. of the healthy, and is the most potent of all agents in the 
propagation of phthisis or destructive lung disease. The 
labours of the Hoyal Commission of 1857, appmnted to 
inquire into the health of the army, bron^t out in full 
relief the disastrous effects of want of proper ventilation in 
the sleeping rooms of our soldiers. It was there thown 
that the death-rate of Her Majesty’s Foot Guards was mote 
20 per 1000 per auuum, 67 per cent, greater than the 
death-rate at the same ages in Manchester, our most 
unhealthy town, double the general death-rate of England, 
and nearly three times that of the most healthy country 
districts. As regards ^thisis alone the death-rate was 
10‘8 per 1000 from 1830-1836, and 11'9 f^m 1837 to 
1846, or an average of 11*4 per 1000 for the period, an 
amount more than the total mortality of the civil male 
population of England and Wales at the same ages. In 
the army general^ the proportion was 7*86. ^Since the 
evil was recognmed steps have been taken to remedy the 
conditions, particularly in the direction of giving more 
space in barrack-rooms, and securing a certain standard of 
air renewal. The results are seen in the present death-rate 
from phthiaiB, which is reduced to 2*5 per 1000, about one- 
third of the old, and not much above that of the best dis- 
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tricts in England. It is still, however, too hi^ as a large 
nnmber of men are invalided for disease who go to swell 
the returns of sickness and mortalily in mvil lifa TTmt 
this is mainly owing to defective air renewal is evident from 
the fact that in civil life starvation, crowding, and poverty 
are insufficient to produce the same evil results we have 
seen in our army, — ^because, in all likelihood, the very 
wretchedneffi of the dwellings of the poor has brought 
about an amount of involuntary air renewal which has 
been their safeguard. 

Defective arrangements for the removal of esfereta have 
constituted another' cause of mortality. Water closets 
opening directly out of ward^ and sinks, waste-pipei^ bath- 
pipes, dsa, in direct communication with the sewers, have 
been the means of introducing sewer poison into hospitals, 
producing surgical and puerperal disease^ enteric fever, 
and diphtheria, and a ggravathig every other form of 
malady. 

A want of constant attention to the details of cleanliness 
has been a fertile source of hospital diseasa Dr B. W. 
Bichardson has traced out in a very instructive way the re- 
markable immruiity of the Jews from epidemic and other 
diseases, and has shown that their reli^ons attention to 
the details of the periodic cleansing etqoined by the Mosaic 
law appears to be the main cause of this notable dreum- 
stance. An instructive instance of the importance of this 
point is recorded by Mr W. Oadge, surgeon of the Nor- 
wich Infirmary, which institution had long suffered from 
surgical diseases, such as erysipelas pysemia, and the like. 
Thess it was supposed, were mainly due to the age and 
structural defects of the buildings so that it was determined 
'to pull it down and reconstruct it throughout. In the 
meantime a change of administration took place, and a new, 
matron was introduced, who effected an entire alteration in 
the arrangements, and in particular insisted on an absolute 
and unremitting attention to every detail of cleanliness, 
both of building, clothing bedding, and person. The result 
was an inunediate cessation of Ihe dreaded complications 
which bad so vexed the hospital, and from that time there 
has been no return of them. 

Faulty diet had alss doubtless, its infiuence on mor- 
tality, althon^ its effects would be less easy to trace. 'One 
mngrdar feature in the last centiuy was the enormous 
allowance of beer gven to patients in hospital, — ^from two 
to three pints being common, and the allowance sometimes 
reaching half a gallon per dieitL The absence of fresh 
vegetables from &e diet, not only of hospitals but also of 
the populace at large, probably introduced a scorbutic taint 
which may have h^ some part in aggravating or modify- 
ing disease. 

Some infiuence must also be allowed to the indiscrimin- 
ate mixture of cases. The evil of this^ eqiecially in the 
more or less crowded state of the older hospital^ was re- 
cognized even in tire last century, and was referred to by 
. Tenon among others. Although the danger is materially 
I lessened when ample space per bed is allowed, it is stiU 
unadvisabl^ not to say un^, to place contagous cases 
with other patients. The aigoment has been advanced 
that distributing infectious cases there is less danger of 
concentration of poison than when they are congregated 
together by themsdvea With proper hygienic precautions, 
however, this concentration may be minimize^ whilst the 
isolation of such cases gives the greatest immunily to otiiem 

This question of concentration has been pushed still 
further, so as to bear against the existence of all hospitals 
whatsoever, and so &r as lying-in hosjntals are concerned 
we have seen that tire objections are wdl foimdeA But 
when we consider the subject in its various aspects it must 
be that it would be difficult to do without hos- 

pitals in some form or another. It would hardly be pos- 
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Bible to afford people tbe same advantages of treatmenty 
attendance^ nnrsix^ and comforts at their own homes^ al« 
though in some cases the intern of home treatment might 
be advantageously substituted, as has been done for so many 
years with so much success in Edinburgh and other towns 
of Scotland on the diq>en88i7 system. Another most 
portant aspect of the question is the necessity for hospitals 
as places of instruction for those entering the profession of 
medicine. Although it would be wrong to Buboxdiiiate in 
any serious way the claims of patients of any class to the 

MnnSvnmonfft tJl founltinCT {4 mnnf lui axlMiffA.! 
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cunicai or beaBiae iuBtraction, sad we may therefore 
reasonably demand that those who owetlimr treatment and 
care to pnblic diarity ehonld be willing so far to contributa 
to the general welfare. Now it is dear that in «lp«iWng 
with large classes of students it would hardly be possible 
to convey proper dinical instruction except in a hospital 
For this purpose tiie provindol hospitals oqg^t to be more 
largdy uUlu^ in ad£tion to the metropolitan ; at present 
the resoursee of the former ate to a great extent wasted for 
teaching purposes. 

Assuming then the necessity for hoq>itala^ there still re. 
mains the question of the hind of hospital that should be 
constraoted or approved of. It is certainly open to doubt 
whether we should continue to build monumental 
Md not mther construct dighter buildings which may bo 
destroy^ and rebuilt from time to tim^ thus both scatter- 
ing patients ovw a wider area and lessening the risk from 
nmg accumulation of infective material Tlii. latter has 

construction. 

me d^eulties adding it are diiedy connected with 
^nal of site and with the current expenses of 

tioa® principles of hospital construe- 

of locomotion made it » gwator 

actually in the midst of fannvm aM.i ®SS**®*^ ?***' Bhculd bo 
continuea to pimH It is ®®*“® extent this 

plan,. PrmhSTum he thp best 


apooes where air can stagnate; (d) free play of sunlight upon each 
ward during at least some portion of the day ; (e) the poambilily of 
iflolatuig any ward« or group of wards^ effectually, in cose of infee- 
I tioua di&eaao breaking out; (d) the possibility ol ventilating even- 
ward independently of any <^er part of the establishment. Those 
conditions can only bo fulfilled one system, 'riz., u congeries of 
houses or pavOione, note or less connected witli each other by 
covered wi^, so os to facilitate convenient and economicai 
administration. The older plans of huga blocks of buildii^ 
ananged in snnares or rectangles, enclosmg mccs without free 
drcttlation of ur, ate obviously objectionable. Even when enniincd 
iu singfo lines or crosbcs they ore not desirable, os tixo wards either 
communicate with each other or with common poasimcs or conidon;. 
rendering separetion impossible. On tliis point it may ho remark^ 
that some (u the bnildiDgs of the Inst ccntuiy were more wlselv 
constructed^n roimy of fliosc in the first liaU of the present, and 
that the older ImildiiicB have been from time to timo spoilt by 
ignomnt additions made in later times. TIio question nest arisen 
—Is It better to have pavilions of two or more stories liich, or to 
nave nngle-storied huts or cottages, scattered more widolvr 
Whm land is expensive the former plan is of coureo more econo* 
mical. hut where land is casilv amt tliii in««A» 4 a ^ 



joined at one imd by a corridor, or may be divided by a central 
wrndor at nglit nnglM to them, &c. In fact, the plan » ren- 
otoic, and adapts itself to almost 0113- circuiiibtanccs. A certain 
distance, not len than twice the hciglit of tiio pavilionaL oncht to 
be pr^eivodb^wcen them. B3- this means free drciilation^ air 
and plenty of bght arc secured, whilst separation or isolation mav 
be at once accomplished if required. 0103 

9 . Foun^atimu, ^irifdfno Jfateriafs, It is of the first eon.- 
seemeura tbit a ho^ital should be dry; thcrefoie the foandatfoii 
^ - COTistnicicd so as to prevent the inmds 5 

preventing emanations from the soil rising up in conaconencc 
suction ibree produced, by the liiglier tomricnitnre of the inMmni 
atoosnhere of tlio building itself. Tliere aliould be free rvntilation 

tiles ftanan, tliougli much used. Is njA to mlSiT Si?? 

nothing hut tho‘fioor?toeir plostcr, so as to have 

themsrives various mnlcrial8hnvol»S^*^"li3If*?*'' 

if, a preference forTiS^Tdnte 
liked; and indeed hare 

pitohWlcavM “b. « 

waxed and polished or vaniWml P? ^rface should ho 

deradnon-aCbeS ««‘- 


S «worTmna»Mory«ra T- , fJie difference h 

r considenhls;— aud tM.?- JvSS envi 

Mgs ssborbSThmS “^ditioaal reason 

u would be in most cases ueei^>*iw^ ’rilh existing hosidtals 
^ pRKut hnilding and “^^“^sgeons to dispno of 

Iwen canied ^ ^ examuks where 


on tbe othar .r "" ■■•niroim alterethm,. 


thrw main shapes have 

I vi^ows down each side, ancU^SSSalivlittloif fi r 
war^ nearly square, with at the further end ; (h) 
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with referracehoth to totalspace and to lateial ordoor i^ce. Tfn- 
less a minimum of floor space he laid down, wre shall always be in 
danger of overcrowding, tor cubic space may be supplied vertically 
with little or no advantage to the occupier. If we mlow a minimum 
distance of 4 feet between the beds and 10 feet between the en^ of 
the beds, this g^ves 100 square feet of space per bed ; less than this 
is undesirable. In severe sulcal cases, fever cases, and the like, 
a much larger space is required ; and in the Edinburgh E'ew In- 
firmaiT 150 square feet is wowed. Cubic space must be reignlated 
bv the means of ventilation ; we can razely chan^ the air oftener 
than three times an hour, and therefore the space ought to be at 
least one-third of the hour^ supp^. This ought not to be less 
than 4000 cnhic feet be^ ev-en in ox^axy cases of sickness, — 
and the ^id of that is 1333 cubic feet of space, With 100 square 
feet of floor srace a ward of 134 high would supply this amount^ 

and there is out little to he gained by raising the ceiling hi^er, — 
indeed, 12 feet is practical^ enou^ The experiments. of Drs 
Cowles and Wood of Boston (see Repart cf SUxUJBoard ofHeaKk (f 
MassadivxcUs for 1879) show that above 12 feet there is little or no 
movement in the air excwt towards the ontiet ventilator; the space 
above is therefore of Mmz value as ventilation space. Additiraal 
height adds also to the cost of construction, increases tiie expense 
of warming; makes deaning more diiflcul^ and to some extent 
hampers ventilation. Whatever be the height of waid^ the win- 
dows must reach to the ceiling, or there must he ventilators in the 
ceiling or at the top of the due walls. If this be not arranged for 
a mass of foul air is apt to stawate near the ceiling and sooner or 
later to he driven down upon tiie inmates. Hie reasons for a large 
and constant renewal of air are of course the immediate removal 
and dBatxon of the organic matter given offhy the inmates ; and, 
as this is greater in quantity and more offensive and dangerous in 
sickness uan in health, the change of air in the former case must 
he greater than in the latter. ' Hwee in serious cases an amount of 
air practically unlimited is desirable, — the aim of true ventilatum 
being to approach as near as possible to the condition of pure ex- 
ternal air. Without going too much into details; a few genoul 
rules may he laid down : — (1) Fresh air oug^t if possible to be 
brought in at the lowest part m the ward, warmed if necessary; (2) 
foul air oi^t to be taken outat the highest part of the ward ; (8) 
fresh air should reach each j^tient without passing over the of 
any other ; the vitiated air should be removed from eadi patient 

without passmg over the bed of any other ; (5) 4000 enUe feet of 
fresh air per head per hour should he the minimum in ordinary 
cases of sickness, to be increased without limit in severer cases ; 
(6) tbe air should move in no part of a ward ata mater rate than 
1^ feet per second, eze^t at tbe point of entry, where it should not 
exceed 5 feet per second, and at the outlet; where the rate may be 
somewhat higher ; about 64 square inches of inlet and outlet sec- 
tional area ought to be supplied per head as a minimum ; (7) 
opportnrufy ought to be taken of fredj flushing the warns 
with au; means <n open window^ when uis can he done with 
safe^. 

Warming is a question of great importance in most climates, 
specially m such a dimateas ours, where every system of ventfla- 
tion mart involve either the warming of some portion of the in- 
coming air, or the contriving its delivery withont too great lower* 
ing of temperature ; at the same time it cannot be tdo stron^y in- 
sisted upon that the tendency is too much in the direcnon of 
allowing warmth to supersede freshness of air. There are -ray few 
cases of disease (if any) that are not more injured hy foul air than 
by low temperature ; and in the zymotic diseases, sudi as typhus, 
enteric fever, small-pox, &c., satisfactory results have been oht^ed 
even in winter weather ly almost open-air treatment. Atthe same 
time a reasonable warmth is desirable on all grounds if it can be 
obtmnedwithoatsaGiificing purify of atmosphere. Forall practiral 
purposes 60* to 63* F. is quite snfiieient, and suxmeal and iying-in 
cases do well in lower temperature Tarions ^ns of wamung 
have been recommended, hat probably a oomUnation is tbe best. 
It is unadvisable to do away altogether with radiant hea^ altbong^ 
it is not always possible to supply suffident warmth with open fire- 
places alone. A portion of the air maybe wanned by heingpassed 
over a heating apparatus before it enters the ward, by having an 
air chamber xonua the fireplace or stove, or by the use ofhot-water 
pipes in the ward itself. In each case; however, the air must ^ 
supplied independently to each ward, so that no general qrstem of 
ventilation Is applicaue. 

The Itehtingof wards at night will he most conveniently done by 
means or gas, m tire form of ajet over each bed, with a imeial ven- 
tilator to carry off combustion products; as in the Edinborgh New 
Infirmary. 

6. Furniture of Wards. — This should he siixiple, clean, andson- 
ahsorbent; the bedsteads of iron, mattresses hair, laid on spring 
bottoms without sacking. 2fo curtains shodd be permitted. 

7. TFo^.— The water-supply ought to be on the constant system, 
and jilentifnl ; 50 gallons per head per diem may be taken as a fair 
minunnm estimate. 

8. CloselSg Baths, &c. — ^Tbe dosets ought to be of the tixnplest 


construction, the pans of earthenware all in one xnece, the flushing 
arrangements moved by opening the door, — ^fhe supply of water 
ample. Each ward shoulu have its own closets, lavatories, &a, 
built in small annexes, svith a cross-ventilated vestibule separating 
them flroro the ward. All the ]npes should be ^sconnected from 
the drains tiie closets by intercexjting traps, the sink and waste 
pipes by being made to pour their contents over trapped gratings. 
The soil mpes should be ventilated, and placed ontmde the walls, 
protectea as may be necessary from frost. Each ward should have 
a mo\’able bath whidi can be wlxcelcd to tlie patientis bedside. 

, 9. Each ward should have attached to it a room for the nurse 
from which she can look into the ward, a small kitchen for any 
qnccial cooking that may he required, a room for the physician or 
saz;^n, and generally a room with one or two separate oeds. Kb 
coolang shoula be done in the wards, nor ought ^vashing, airing, or 
drying of linen to be allowed tliere. 

10. Fursing. — ^The arrangements for nursing the sick have 
greatly improved in recent times, although controvert still goes 
on as to the best method of carrying it out In arranging for the 
nnrsing in a ho^ital both efficiency and economy have to he con- 
sidered. Miss Itijg^tingale recommends large wards of 32 beds each, 
as at the Herbert Hospital, on the ground that one head-nurse is 
sufficient for such a number by day and one nurse night. In 
the Edinburgh Kew Infirmary the wards are not so large, the 
medical being arranged for 21, and the surgical for 14 patients. 
Gircnmstances must to a large extent determine the arrangement, 
but it seems desirable on the whole that the work of a nurse should 
he confined to a single ward at a time if possible. The duties of 
nurses ou^t also to he distinctly confined to attendance on the 
sick; and no menial work, such as scrubbing floora and the like, 
should he demanded of them; a proper staff of servants ought to 
he employed for such purposes. It is also desirable that a separate 
pavilion for lodging the nurses should be set apart, and that fair 
and reasonable time for rest and recreation Mould he allowed, 
iiome discussion has taken place os to tlie advisability of placing 
the nursing of a hospital in the hands of a sisterhood or separate 
corporation. It wilf, however, be admitted that the best plan is 
for tbe nnrsing staff of each hospital to be special and under one 
head witiiin the establishment itself, even although it may he con- 
nected with some main institution outside. The nursing mnst of 
course he carried on in accordance with the directions and treatment 
of the physicians and snigeons. 

11. The kitchen, laundry, dispensary, and other offices must he 
in a separate pavilion or pavilions, awa^' from the wards; hut vdthr 
in convenient access. 

12. A separate pavilion for isolation of infections cases is desir- 
able. This may he a wooden hut, or in some cases even a tent ; 
eitiier is prohaluy preferable to a permanent block of bnilduig. 

13. A hvdnfoding Chamher ou^t to be provided, where heat can 
he applied to clothes and bedding, for the destruction both of ver- 
min and of the germs of disease. It is advisable to expose oil 
bedding and clothing to its influence after each occasion of wear. 
Althoimh this may entail additional ^ense from deterioration of 
fabric, It is wor& the outlay to secure immunity from disease. This 
plim is rigidly followed at the Boyal South Hants Infirmary at 
Southampton. 

14. Itis of greatimportanoethatthewards should beperic^cally 
emptied, and kept unoccupied for not less than one month in each 
year, and longer if possible. During such period thorough cleans- 
ing and flushing with air could be carried out; so as to prevent any 
continuous dejiosit of organic matter. 

Up to quite lately iiospital accommodation was confined 
to the larger towns, but the desirability of having it more 
accessible in smaller towns and villages has made itself 
more and more fdt Accordingly in many places cottage 
hospitals have been established with advantage. One great 
advantage of the pavilion, ^tem is that the principles of 
its construction and arrangements are equally applicable 
to large and small establishments, so that we may either 
look upon a large hospital as an extension of a cottage 
hospital, or upon a small one as a section of a pavilion one. 
The importance of increased accommodation for the recep- 
tion of infections cases is now very generally acknowledged, 
as shown not only by tbe establishment of the Metropolitan 
Asylnms Hospitals, but also of others in varions parts of 
the country. In some instances they have apparentiy bran 
the means of arresting the spread of disease and protecting 
the locality from epidemics. 

Pagir^ JSospiialSt Pag-Wards, Provident Dispeman ^ — 
The general object for whidi hospitals have been established 
may be stated to be the gratuitous medical and surgical 
treatment of the indigent dck. Many abuses hav^ how- 
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everi crept in, and large numben of persons yearly recG&ye 
medical treatment gratnitondy wbo are quite able to pay 
for it^ The numbers have been stated at one in four in 
London and one in trro in LiTerpool of the entire popu- 
lation. To obviate this evil the establishment of paying 
insiitationB has been much recommended. There is a large 
class above the very poor who are but ill able to afford the 
most skilled attendance and nursing st their own homes, 
which in most cases do not supply the accommodation 
necessary for sickoess. It is not deshable, nor is it always 
their own wish, tl^t those persons shotid be otjects of 
charity, and the establishment of hospitals and dispensaries 
at whid th^ could coutribute something towards the es- 
pense of their treatment and attendance would meet the 
difficulty to some extent. Numerous arrangements of the 
kind are to be^ found on the contment of Europe, in 
America, and in the Britidi colonies. Attempts have 
recently been made to introduce the system'into En^and, 
and it is highly desirable that it should be accomplished 
if it can be done with fairness to aU concerned. 

Acfmtn‘teratu>n.’---In the civil hospitcJs of Britain this 
is usually carried on by a body of governors, whq are either 
specially appointed or are benefactors of the institution. 
From them an executive committee is chosen, or the exeen- 
tive power may be vested in a single often the 

treasurer. A secretary or sapsiintendent is usn^y daiged 
with the finsncU and geneid management of the affairs of 
the hospital, whilst an apo&ecaiy superintends the phar- 
maceutic deponent The treatment of the sick js of 
coarse enth^y in the hands of thephysimanB andsuigeonsL 
whose appointments are for the most part honorary, in the 
BBUBB of being unpaid, and under whom resident medicd 
officera act. The meffical staff ought always to be wpre- 
governing body as a means of pievanting un- 
uecess^ m^on. The aj^ointment seems desimhle in 
ev^ hospital of a sanitary officer, whose duW it shoidd 
be to TOtA and supervise the carrying out of every detail 
of wnl^ticm, warming, deanliness, disinfection, Ac. 
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accomplished in fho navy with the advantage of both 
effidenqr and economy. In time of war general hospitals 
are established at the base of operations^ whilst field 
hospitals move with the troops as the ciunpaign progresses. 

In France there have long been hospitals established for 
the navy, such as those at Bochefort, Toulon, Brest^ &a, 
as wdl as schools of instmction for medical officers. The 
chief military hospital is the Val de Gi&ce at Paris, 
formerly a convent ; it is there that the medical school for 
the army is located. Large hospitals are also established 
in all the great stations. Great attention to militaiy hos* 
pitals is also paid in Germany, Austria, and other countries 
of Europe. In most of them the administration is in the 
han& of the medical department^ except in Fiance^ where 
the intendance still hol^ the reins, much to the dbmdvan- 
tage of efficiency and good working. 

In the United Stato of America the army ia small and 
chiefly employed on frontier duties, so that the hospitals 
are all what are called post hospitals, and as a rule are 
wooden huts or temporary structures, built to last ten 
years, and to hold 12 to 24 beds. There are, however, two 
permanent hospitals, one for cadets at 'West Fmnt, and the 
other,^ the Barnes Hospital, at the Sbldierh Home near 
WasUngton. All the arrangements are under the ara^ 
medical department The navy and the mercantile marine 
were long amalgamated in America, so far as hospital 
arrangements went The Idarine Hospital Service was 
formed in 1798, and the navy was not sejiatated from it 
until 1811, allhox^h it was not for some years after that 
special naval hospitals were built In connexion with the 
marine hospital service hospitals have been established at 
a great number of ports, both sea, river, and lake. Up to 
1870 rach of these hospitals had its own organization, bnt 
since that time a regular service has been established under 
8 OTperviaing BBijgBon-goneral. A tux of 40 cents a month 
IS levied for the service upon ull seamen or members vbnt- 
«» w of a ship's company. One of the finest hospitals 
a tlw Mereontde afariiie Hospital at Chicago, a pavilion 
buudin^of several stories, and of considerable arcbitectnral 

“8 “ Europe, the tendenm 
Ass latterly been to abandon such monumental bosmtals. 
and to construct sin^e-storied pavilions on the hut or 
l^ck«pnnciple,--the word barrack being employed 
m this sense as eqnivalent to the French Saniya, a irooden 

““”"® hospital at San Francisco 
^ been thus constructed, three one-storied pavilions of 
^oraian red^d radiating from the outside of a curved 
romdor, from the ends and inner centre of n-hidi nroiect 
Mr blocks. The cost is about £120 ffiGOOl 
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patientSj — eachpavilioxi to be 115 feet lone, by 24 broad and 14 to 
15 ]^b, to conwB 84 to 36 patients^ and to have vrindows to tiie 
celliiig. These proportions v^d give 77 to 80 square feet of floor 
space, 6i to 6} feet of kbU space, and 1080 to 1200 cnlnc feet of 
total space, an immense advance upon then existing axiangements. 
The Kvolntion pat a stop to those projects, and half a centiuy 
elapsed before a pavilion bailding^ as now nnderstood, ivas actnaOj 
constmcted* Cmondy enongh, xevdlnlion agun stcmped in to 
arrest the movement for the nrst building of tiie kind, the H6pital 
I/iais-Fhilippe, ires began in the last years of thatmonard's rSgn, 
and saspended in consequence of -the revolation of Febmary 1848. 
Some years later, in 1854, it vrascompletedand renamed Lariboisifae, 
from the name of the benefactress whose mnnificence helped to bring 
it to a saccessM conclnsiom The building is oblong, enclosing a 
space in the centra the font (soaSi end) containing the adminis- 
tratioD, and the opposite fnorth) end the Idtdieni^ &c. 

From the two sides ue pavilion words jut ont. ^e building is on 
the whole not a good one ; the distance between the pavOiw is 

TJn^rtunately m^^^^e defect^ with someadditiaml one^ have 
been reproduced in the new Hdtel-Dlen. The new ho^tal at 
hlfailmontant, in the north-east of Paris, is also a pavilion one, 
difoxing somewhat in detail, but of gr^t size, each pavilion having 
numerous stories. The militmy ho^ital at Uncennes is a good 
^dmen of modem construction. A small experimental paviuon, 
built on riie suggestions of Dr Tamier in the ^irden of the hlater- j 
nitd in Paris, merits notice. It consists of two stories each con- 
taining fonr wards for one parturient woman eadi. The kitchen, 
DflSce, &a, are in the centre, hat the only access to each ward is W 
the verandah direct frmn flie open air. The wall^ floors and cril- 
ings axe non-absorben^ and there is a pace of 56 culuc mefxe^ or 
nearly 2000 cubic feet for eatdi inmate. The chief objection is uiat 
riiere are no means of ventilalion except by the door nr window ; — 
oriietwise rite plan is excellent. This pun of mafctng each ward 
open direcriy from the open air was proposed by the late Sir James 
mmpson, as a means of improving the sanitary state of existiiig old. 
hospitals. The plans mT Toilet on^tnotto be passed unnoticed. 
In addition to the ordmaxy principles of pavilion constniction, ho 
iiirists upon the omval or Gothic form m atchiteetnre, which he 
thinks was adoptm in the lUQddle Ages as much for sanitary 
as for aichitectnm reasons. 

In England the question of ho^td improvement slpt nnril the 
disasters at Scufaxi, in 1854-55,'Toiised the attention of the Govern- 
ment and the pnblic to the necessities of the case, and the report of 
riie Aimj Samtary Commission and of the Barrack and Hospital 
Conunittee, and iSisa Hjghtingde’s ITotes m JBfo^tals, led the way 
in advocating hospital reform. Fnfortnnatdy just before this 
movement the plans of Heriey Hbpital were made, and the huild- 
ing hegnn on the corridor qrstezn. efforts were made to arrest its 
progress, but unhappily without effect, and the conntry which has 
lei the van in samtny sdence has as ita chief milita^ ho^tal a 
bnilSng far firom satisfaetory. The first pavilion ho^ital in 
England was the Blackhnm Infirmary, bout rather more than 
twenfy 7^^ Xho pavilions are there at right angles to a 
centre corridor, and ate alternate ; asimilaramngement is followed 
ont at the Cmldren's Ho^tal at^Pendlebnry, near klanchester. 
St Thomas’s at Westminster Brid^ consists of a row of pualld 
paeons united by a corridor at one end. A 0an practically 
identiccd was propose for a new hospital at Yaletta (llidta), but 
this hnilding, thop^ fimnenily referred to in books, has never 
been constructed, Herbert Hospital at Woolwich consists of 
pardld pavilions jutting ont fom the rides of a centre corridor at 
i^t an^es ; altfaon^ it is now nearly tweu^ y^rs old, it is still 
one of the 'best exam]^ of a pavilion hospitaL The latest 
-pavilion hospital is the Hew Boyd Infirmary .at Edinbuz]^ to 
which reference has dxeady been made. Every care seems to have 
been bestowed on its consfraction and arrangement ; the ^ce 
allowed per head is ample and riie site excellent. 

In Germany the Friedrichshain Hospital at Berlin is one of the 
best specimens of a pavilion building. The pavilions are 160 feet 
apart, six two-storiea and fonr one-storied, with isolation wards and 
the necessatv administrative bnild^gs. The hut hospitd erected 
during the late war at Temprihof near tiie same cdty was a good 
exam^e of how the pavilion system may ho indeiinitriy extended, 
the huts being placed in echrion in wide zigzag lines. 

In America great attention has been paia to the question of 
hospitals, especially since its importance was so rongmy riirust 
upon the country’s notice in the great civil war of 1861-64. Dazing 
tfot time nnmerous plans weretried^ and among others the old plan 
of Petit, Poye^ Ac., namely, zahating pavilions fom a cdrenlar or 
oval centre, wl^h confined the offices and administration. This 
plan was found not to he agood one, as it ^terfered with both 
lighting and ventilation. The earliest American ho^tal^ of any 
size was the Pennsylvanian Hospital of Philadel^ia, which was 
began in 1755, under the anroiees of Dr Thomas Bond and 
Benjamin FranUin, and finisliea in 1805. It was also in Phila- 
dd^iatfot the first pavilion hospital of apezmonent chazaeterwaa 
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erected, the comer stone being laid in 1860 ; in it the pavilions are 
paiall^ two stories besides basment and attics. The space allowed 
is ample, hut the wards are too wide, nearly 31 feet In Hew 
York there is a laxw amount of ho^ltd accommodation — about 
6000 beds, or about 1 in 1500 of the pcmnlation. The Hew York 
Hos^tal new pavilions g^ve 112 square zlset of floor space and 1800 
cubic feetof total spacer The Boosevdt Hospital hassomewhat the* 
same dimenrions, but with a much greater space for surgicd 
mtients. One peculiarity of arrangement in that bnilding is Aat 
the (dosets are not at the end of me wards as usual, but in the 
cenfo, grouped round a central shaft which extends flmughallihe 
stories^ cellar and basement In tixis ^e water and steam pipes 
are placed, as also the fool linen shafts ; the dosets are deaned oy 
a steam jet This plan does not seem very commendable. The 
Massachusetts Genem Hrapital at Boston is the oldest in America, 
except the Penn^lvania Hospital. Since 1872 four new pavilions 
have been hnilt on peculiar plans : two are square, one containing 
one large ward for 20 patients, and the other divided into smau 
zooms m 2 beds each, giving each about 97 feet of floor space and 
1500 to 1850 feet of tow ipace ; the other two are oblong, divided 
into rows of sin^e rooms, with a dividing corridor, somet^g like 
an anangementof pruon cdls. The floor space is about the same, 
with less hemht Johns Hopkins Hospi^ at Baltimore will 
he memorable for the care bestowed upon tne consideration of its 
plans. The one finally adopted is cm the pavilion principle, 
scattered over a wide space of gronncL 
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Hcmaid, An Account cf Priwnc and LaaartUos in Europe^ 1769 and 17m ; 
Blizaid, Suggeationofor the Improtemcni gfMoapitala, 1796; DUcatu 
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£dln.t 1851 ; iloheitoo, Papers on Btfeots of Construdion and Ventilation of 
MospttatSf Manchester, 1856-68: Farkes, Bentioi Botptial In the Bardandles^ 
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Constniction of Hospitals^” Erit, and For. Med. CMr Remew, 1860; Emrt of 
the lEayal Commission on the Health of the Anoy, 1867; Export of the Barrack 
and Uoapital Committee. 1861; Report of the Barrack and Hospital Committee 
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I 1865i| and (Mnsf ruction of Bospitals. Leeds, 1869; R/epert of Committee on Cnbic 
Space in Metr. Workhouse Inflrmanes. 1867 ; Waring, Cottage Bosptials^ London, 
1867; Farkes, Manual of Practtcal Bygiene, 5th edition, 1878; Swete, Bandy 
Rodb of Cottage Boapttafs, 1869; Kiglitlngale, Botes on Lying-In Institutions, 
1871; Slinpw, BoapUatism, 1872; Beehman, CStnfCRarp Aadiness, Bow Verib 
Boapftai, 1871; Brichsen, Boapitalum, 1874: Bndianan, Engliah Bo^Udls tn 
their Sandatv Aspect, 1875; Flans for the Johns Boptins Boapital, Baltimore, 
1875; F.dc (manmont, **On Ventilation and (Table ^ce,** lancet, 1866. and 
Edin. Med, Jenm., 1867, **The Tbeo^ of VenUlation,** Fne. Roy. Roe., 1875-76, 
three Reports on St Maiya Hosnitri, FOddington, 1876^ Reports on the Herbert 
and Hllsea Hospitals, Army MA* Reports, 1864, and ^ort on the Korvrich 
iriitmaiy, 1878; Morin, Manual du Chavffage et do la Venii/atfon, Paris, 1869; 
Wflle, hoaptials, their Btstory, Origin, and Construction, Kovr Yoik, 1877; 
Bnrdett, The Cottage Bbspitat, Lond., 1877. and Paying Bospitalsand Pay-Wards 
throughout (he World, 1879 ; Farkes and F. de (Thanmont, Beporta on Hygiene m 
the Army Medical Reports; Id., Army Medical Regulations; ld,Batal Medical 
Regulations, and Annual Medical Reports, passim, Longmor^ Cn Oun-Rhol 
Jiguries (fenr military hospitals), 1877; Heports of the State Board of Health, 
Massachusetts; ItadcUffe, RmH cm the Manchester Boyal Indnnaiy,andJrcp 0 rr 
on the Korwieh Infinnsiy ; Galton, Report on the Normeh Inffrmai^ Both and 
Lex, Bandhuth dtr MiUL OeaundheUsp/lege, 1872-77; Langstaff, BinpUat 
Bygiene, Load. 1872; Steele, Boag^tdl Mortality, 1877, Halt, BoapUal Mortality, 
1877, Toilet, Sur tes logenunts cdleeti/k. Fails, 1876; Account of Edinhnrrii 
Ho^ Infltinary,** Scotsman, October 29, 1879; Raorts on the Kev York Ho^tal 
(1877), Opening of Bhode Idand Hospital (1868), Heir Farilion Wards of Fiesby- 
terian dupilol, Heir York (1875), Pemujlmua Hoqdtal (1879), Booserelt 
Hospital (187^, St Luke’s Hoi^tu^^Keir Yoric (I860), Mossaebnaetts General 
Hospital; Woodirortli. Rqmrts of UJS.A. Marine Honftal Sendee, HoqiltBls, 
and Ho^Ifal Oonstr^on, and Beport on the Hygiene of the UJS. Army, 
Washingttm, 1875; F. H. Broim, **Hoq»Ital ConstnicCion," in Back's Bygiene 
and Publie Beam aST^. (F. na G.) 

HOSPITIUM. The power ihe Gredcs possessed of 
travelling safdy among other Gre^ states depended on 
the feeling whi(^ made hospitality a matter of religion, and 
looked on strangers as nnder the protection of Zens Xenios. 
A stranger was received and protected during his stay. 
Violation of the duties of hospitality was likely to provoke 
the wrath of the gods ; bat it does not appear that any- 
thing beyond this religions sanction eadsted to gnard the 
rights of a traveller. There is, however, no ground for the 
common statement that a stranger was t]p5o/ario considered 
as an enemy. In tmth he was a guest. The roads were 
all sacred ; he who passed over them was the gnest of the 
land j he found along their courses statues of the tutelary 
dei^ of .the road, generally Hermes ; and the offerings of 
food, &e., in front of these he was at liberty to appropriate. 
Hence the word tpfjuuav was used in the sense of a lucky 
find. (See Cnrtius, “ Griech. Wegebau,” Berlin AbkandLf 
1854.) “When the gnest parted from his host he was 
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often presented tritli ^tte (£jiaa)^ and sometimes a die 
(&rTpdyaXo 9 ) was broken between tbem. Sack then took 
a part^ a family oonnesiotL was established! and the broken 
die seimd as a symbol of recognitioD; thus the members 
of eaoh familv found in the other hosts and nrotectoxs 


by the law of the state in whiw he travdledi ho could 
appear in a court of justice only through his host. 
Similar customs seem to have existed among the Italian 
races. In Borne there was a tie recognized by the law 
between host and guests almost as strong as that which 
connected patron and dient Jupiter Hospitalis wab^cd 
over the jus hospit^ As in Greece the connexion often 
became hecedita^; and a tessera hospitalis was broken 

4>tkik 
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BesMes this private connesdon there vras a enston 
according to which a state appointed among the citizens 
of another state one man called vpo^tm to protect 
any of fbm^ citusens travelling in his country. Some- 
times an mdividnal came forward voluntarily to perform 
tfaesa duties on behalf of another state {fdcXmrpd&ros}. 
Many cases oocor where such an office was heTeditary ; 
jmos the family of OiiUiaB at Athens were pioxonoi of the 
Spartons. We find the office mentioned in a Corr^an 
inwEipUon &ting probably from the 7th century RCX, 
audit Gontmued to grow more important and frequent 
throughout Greek histoiy; There is no proof that any 
direct emolwent was ever attached to tbo office, while the 
expense md touble entailed ^ it mnst often have been 
very great Probably the hononcs which it brought with 
tt were an^nt recompense. These consisted partly iu 

SSS ImoiOT WotoJ br 

ta vbMe npresmlatiTO bo too 

* (or Hozcb-foxcb. Hosas-nmen) in J«m 

as; 
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tha other 20; now she tliBfcSa rtf™** seized of 
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that no child of ti» “ Distributions 

Aall have „y to Iwir-^fc-W.SS 

imitate, or who shall £ Sn^ Wth^^r®^ ^ 


^ ^ w ulc Buipiu9 w$ niuKu v\|uak eiiau oe UllOirCa 

to him. It bes been decided that this innvision applies 
only to advancements hyfafhets, on tbo ground that the 
rule was founded on tbo custom of London, which never 
affected a widow’s personal estate. The heir-at-law is not 
n^uired to bring any land which ho has by descent or other- 
wise from the deceased into hotch-pot, bnt advancementa 
mode to him out of die personal projicrtj must be bron^t 
in. The sumo principle is to be found in tho enltatio 
hmonm of the Romn law: emancipated children, in 
order to diaro tbo inheritance of their father with the 
children uncmancipeted, were required to bring their pro- 
perty into the common fund. It is also found in the Jaw 
of Scotland. "It acemeth,” says Littleton, “that this 
word holelt-jiol is in English n pudding ; for in a podding 
is not commonly put one thing alone, bnt one thing with 
other things toother.” 

Omtav, nns bom at Berlin in 
1802, and died in bis native city on Cliristmas das* 157.1 
Ho mndo a name for himself in Germany ns nn historian 
rothcr than as a critic ot art Yet he remained fccond to 
b» contomporaiy IVangen in experience, grasp of subject 
matter, and subtlety of eye. Nor bad be the good fortune 
vrinch accompanied Waagen through life to iind patrons 
and fnends in all countries of Europe, No one conid have 
forc^n that Ilolho woidd one day ho an authority on nrl. 
Danng boyhood ho was nffccted for two years with Uind- 
aesa consequent on an attack of measles. But rccovcrinc 
8l«dicd "0 hard ns to take his degree nl BerliS 

vwiting Paris, London, 
and the Low Coonttics determined his vocation. So 
ramo homo delighted with the treasuros which he had 
f®' a Wghcr esaminntion, and 
docent Jnicsthcticsnndarthisloiy. In 1820 
professor at the university of Berlin. It 
1833 megon accepted him as assistant in the museum 
cniutal; and in ISfiB, after the dcath^ 
^ora, he was promoted to tbo dircclomhip of the print- 
Bothos lost step in life, men IvSxn 

‘ tl>w «-alk Botho was unfitted 

for the duties Imwaa umbuiotis of pcrforminir but nrobftbU- 

aSfto« w ®? bterautro and oBicinl dnlie.s, Ilotho? 
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counselor of tlie parliament of Paris, naturally lioped to see. 
liis eldest son his successor, and gave him a legal education 
at Orleans. After three years’ study he was made a doctor 
of laws, and immediately began to practise at the Paris bar. 
But the quibbles of pleading soon disgusted him, and to his 
father’s annoyance he turned to the calmer study of juris- 
prudence. At the age of tu'onty-two he was named public 
lecturer with Baudouin at Paris, and at once gained high 
repute. The fortitude of Anne Dubonrg under torture 
roused his latent enthusiasm for the Reformed opinions ; he 
at once gave up his career, and went in 1547 to Lyons, the 
outpost of Genevan theology, and thence to Geneva and Lau- 
sanne. At Lansanno he became professor of belles-lettres 
and history, and married a French refugee from Orleans ; 
in 1550 wo find him in high repute as a teacher at Stras- 
butg, where ho lectured for several j'ears to large crowds of 
students. In 1560, in the beginning of the civil troubles, 
ho attached himself to Antony of Navarre, and was trusted 
mth delicate missions from the Huguenot chiefs to German 
princes; he oven at one time carried credentials from 
Catherine de’ Medici, and his speech at the Frankfort diet, 
which is ostant, is "a model of eloquence and political 
shrewdness.” After a while we find him professor at 
Valence, expounding the civil law with such success as to 
restore the failing credit of that university. Three years 
later he succeeded Cnjas at Bouigcs ; but the civil war drove 
him to Orleans for refuge, whence he was sent down to 
Blois to negotiate the pcaco of 1568. Ho returned to 
Bourges only to encounter another outbreak of war and 
another flight, this time to Sancerre, whore in the tedium 
of the obstinate siege ho composed his Consolation a strik- 
ing work drawn from the Bible and St Augustine. The 
peace of 1570 restored him once more ; but the St Bar- 
tholomew drove him away again ; and wM wife and family 
he fled to Geneva, turning his back for over on his countiy. 
As ho went he shot at Charles IX. a Parthian shaft in 
his celebrated Franeo-GaUia^ a treatise much censured by 
Catholics and Huguenots alike. It breathed the true 
spirit of research and of Huguenot independence and even i 
republicanism ; for it boldly appealed, in the very citadel 


HOT SPRINGS, a post village in Hot Springs county, 
Arkansas, United States, is situated on a tributary of the 
Washita river, 55 miles S. W. of Little Rock. It is much 
resorted to by strangers on account of its hot springs, 
which are abont sixty in number, and together We a 
daily flow of about 600,000 gallons, ^ey vary in 
temperature from 93° to 150° Fahr., and their beneficial 
effects depend chiefly upon external application. The 
principal diseases in which they are efiicacious are affections 
of the skin, malariol fever, and rheumatism. The number 
of persons who moke use of them is about 20,000 
annually. The town is well supplied with hotels and 
churches. The population, which in 1870 was 1276, 
^vas5179in 1880. 

HOTTENTOTS was the generic name given by Euro- 
peans to the native tribes inhabiting the southern extremity 
of Africa. Some early writers termed them Hodmadods 
or Hodmandods, and others Hot-nots and Ottentots — all 
corniptions of the same word. The common denomination 
adoi)tcd by themselves W'os Khoi-Ehoin (men of men), or 
Quic Qute, Ewckliena, t’Knhkeub, the forms varying accord- 
ing to the several dialects. 

These aborigines, totally distinct as they were in their pri- 
mitive state from all other African races, have been gene- 
rally regarded os the most ancient inhabitants of the land. 
A little more than two centuries ago they were a numerous 
people, whose nomadic tribes or dans and families were 
spread over the territory now distinguished as the Cape 
Colony ; and tradition, as well ns the evidence afforded by 
names of places and surviving pccnliarities of manners and 
language, points to their having in prehistoric times 
extended much f nrtlior to the north-westward and eastward, 
! where they have been supplanted by the Kaffre or Negro 
' tribes. The freedom, security, and protection eqjoyed by &e 
Hottentots since the Cape of Good Hope became a portion 
of the British empire have in no small degree arrested the 
process of extenuination of the race which was rapidly pro- 
ceeding at the dose of lost century. When Sir John 
Barrow described their condition in 1798, he estimated 
their numbers at about 15,000 souls. In 1806 the 


of hereditary succession, from rights .of blood to popular oificial return gave a population of 9784 males and 10,643 
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elcction» and declared that the French monarchy rested 
on that foundation; the use soon made of the book by 
the Jesuits in tilicir pamphlet war against Homy IV. 
added to its unpopularity. At Geneva Hotman was ap* 
pointed professor of Boman law, and taught in peace for 
six years; in 1579^ however, the threatening approach of 
the duke of Savoy frightened him away to Basel Thence 
the plague sent him to Moutbdliard in 1582, whore he lost 
his faithful wife. After making trial of Geneva once 
more, he agein in 1589 iled to Basel, where ho died in 
1590, and was buried in the cathedraL 
Hotman was n man of unfoimicd piety, nor wero his firm and lof^ 
ideas on religion over shaken ; the purity ofliis home Jifo, his devotion 
to wife and family, his courageous endurance of poverty and touhlc, 
made him one of the finer characters of lus ago. His very 
timidity and nssQessnoss were hut the results of a parent's anxiety 
for the safety of his children; the infinite liorrors of unbridled war 
filled him with fears for them. It was liis quidc intelligence and 
passionate toiupcmniont tliat made him a wanderer, and even laid 
him open to the suspicion of cowardice. As an author, if not 
orimmu, ho certainly was not Scaligcr's ** vulgaro ingenium.’* His 
criticism is sonnd and acute, his learning beyond question soliolarly 
and legal, his Latinity admimhlo, oven eloquent; he is one of the 
best writers ofliis age ; and it is not to bo ui^d severely against him 
tlwt lie cheated liimsclf with that snare of clover and needy men, 
alchemy, and sought to achieve the transmutation of metals. 

JIJb cblof workB wbro— Uio An/f-SMonten (1007), a treatise to sliovtr tliat Thiiicli 


sytaiite on tAf JSueAaHti (1500); A hifo ijf eMfe»V(1?5), with many other woiks 
ott law. history, politics, or clnsalcal seliolanhlp. These aro mostly forgotten: 


but In tliclr day they placed Panels Xlotman in the flrat lank among tlm lurned 

and Accompliiheil nutin - -- 

Amsterdam In 1700. 


tiion of France. A colloetlon of his letters was puhllihod at 


females. In 1824 tliey bad increased to 31,000. At 
the census of 1865 tlicy numbered 81,589 ; and tbe 
census of 1875 gave the Hottentot population within tbe 
Capo Colony at 98,661. In tbe returns for tbe last-men- 
tionod periods, however, tiio designation " Hottentot ” bas 
no doubt embmeod many persons of mixed race. It is 
only at the mission stations or in tlieir vicinity that any 
genuine descendants of the early tribes are now to be met 
with. Beyond the colonial borders, however, they ore 
numerically strong: Dr Thcopbilus Hahn gives tbe follow- 
ing as an approximate statement of their numbers (amount- 
ing in oil to neorly 17,000) in Great Namaqualand 
and Damaraland : — Pure Namaquas — Geikou^ or Red 
Notion, 2500; Topnnors, 760; Kbaro-oas, 300; Khogeis, 
100 ; Ogeis, or Great Deaths, 800 ; Ehau-goas, or Toting 
Red Nation, 1000; Habobes, or Volschoendragers, 1800; 
Eatagoi-Ehois, 800; Gaminus, or Bondlezwaarts, 2000; 
Gunungu, or Lowlanders, 200. JFamagpta ITottaitots or 
OerZaams-Eiebo-ai^ or Afrikuaners, 800 ; Eowisis, 2500; 
Amos, 3000; Ebanns, 700; Gei-Ehauas, or Gobabis 

people, 600. ' , . - i -v 

Tbe pure Nomaquas claim to be the aboriginal tribes, 
while the “Oorlanm”are tbe new-comers, or those who 
migrated across the Orange river from the southern part 
of Capo colony. The latter tribes ond many of the former 
may bo said to bo in a semi-civilized state, and have in a 
great measure adopted the customs, babit^ language, and 
pursuits of the colonists. Some ore in good circumstanMS, 
rich in woggons, horses, cattle, and sheep ; while others 
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ntaia aU the improvident* idle, nomadic habits of the 

‘^S^Snitivo character of the Hottentot or 

has been neatly changed by thrfr forced miOTti^ waft 

their gradnal adoption of the habits of civilised We. ° 

best ffi^tion m to their oiigind mannOT 
. .i. • . 9 mm fYin flfiftcnistions invQii 01 



who was a lerident attho CSapo — -- — » . 
centurF, are by far the moat oomplcto j and, although 
dottbt^have been thrown upon some of his statements, yet 
tavdlera and missionsties who have resided among the 
tribes in Great Namaqualnnd confirm and endorso tuo 

ffieater part of them, . i 

All authorities agree in lepreaenting the natutal dwpoai- 
tiou of the Hottentots as mild, placable, and ingenuous. 
Mutual affection was the greatest of their wrtues. They 
hdd in contempt the man who could oat, drink, or smoko 
alone. They were hospitable to strangerB; indeed, their 
munificence often left them scoteely anyihing for Ihem- 
sebres. Another characteristic was inddenco. TVhilo not 
d^cient in talents or capacity, they seemed to lack the 
eneigy to caU them into action. They did not^ however, 
disdain to look after their cattle. Hunting they pursued 
for pleasure as well as sustenance, and when once aroused 
they were nimble and active, as well as bold and ardent. 
In personal appearance they were of a medium height, 
the females rather smaller than the men. Their bodies 
were slender but wdl proportioned, with small hands and 
feet. Their skin was of a ieatheiy brown colour; theirfoco 
oval, with prominent projecting chedcboncs ; eyes dark 
^estnutor black and wide apart; nose broad and thick 
and flat at the root; chinpiHntGd, and mouth laigc^ with 
thick turned^up lips. Their woolly hair grew in short 
thick curly tufts on their head, and the beard very scanty. 
The women, especiBUy as they ^vanced in years, hod flabby 
breasts baling down low; abnormal devdopmenta of fat 
were somewhat common among them ; and coses occurred 
of extraordinary elongation of the fahia minora and of the 
prcBptUitm ditoridis,^ 

liie dress of the men was very simple. A cloak or 
karos^ varying according to the fashion id the tribe, was 
usually tluown across the shonldeia and a smaller one 
across the loins. Those of the diiefs or captains were 
usually of tiger or wild-^t skins, those of the commonalty 
of sheep skina ^ They wore the doaks all the year round, 
turning the hairy side inward in winter and outward in 
summer; slept in them at night, and when they died 
they were interred sn thmn. Th^ had suspended around 
their necks little bags or poudies^ containing their knives, 
their pipes and tobacco or daceba (CimtiaSts, or hemp), and 
an amnlrt of burnt wood. On their anns were rings of 
ivoy. when they drove their herds to pasture they wore 
mnwls on their fee^ and some of them carried a jackal's 
tad fashed on a stidc to wipe their face with when heated 
and dnve away the fliea The women also wore karosses, 
a lesser under a greater, fashioned much like those of 
the men, hut wift &b addition of a Kttie apron, to which 
were append^ thp otnaments. In a leather bag sus- 
pended rrond their uei^ thegr carried daily, lAethw at 

togethe;ttda/{jioir daceha, 
tobacco, and ppa They .oiw'-wS; omaZiS 
aim cap on thn^rads^^lets of iron or copper on tlS 
hrat^und their miate, and round their 
^ «-h«M sometimes covering half the leg op'i 

Thqr loved to besmear their bodies and their dreU ^4hl 

^ MeBsw Flowar and SInrie in Joum Our'^f the 
Wtscdi, Dfe jffinffeBonm in his 
’ Ystributivo 
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greaw eubstoncce. The 

iS in the matter of hotter and fat, the use of i^icb 
was the grand distinction between nch and poor. They 
also perfumed thomsolvcs with the powdered leaves of n 
shrub called by them bucebu (JJiosma eraiata). ^ oint- 
ment formed ot cool and grca« and the powder of bucchu 
was held in very high estimation. 

The sites of their villages or kraals were usually on green 
meadow grounds. They never entirely cxliaubtcd the grass 
or herbage, but kept nKw-ing nt intcn-als from one spot to 
another. The hula or Icnls, which they could strike, cany, 
or pitch where they chose, were ranged in circles, the area 
of which varied with the imslorel u|caUli nf the community. 
The small cattle were placed inside the circle, and Iho 
larger cattle outside. In iho centre of the hula a hole 
scired for n firc-idace, around which the membere of the 
family were fond of squatting uiwii their haunches while 
they passed the tobacco ]n])C from one to another. On each 
side of the hearth small excavations an inch or two deep 
were mode in the ground, and thereon mate were spread 
upon which the men, women, nnd children rolled up in their 
karosses lay down nnd slept Tlicir lioH«ehold effects con- 
sisted only of some earthen vessels for cookery, tortoiso 
shells for spoons nnd dishes, nnd calabashes, bamboos, nnd 
skins for hbldiiig milk and butter. Tlic weapons for hnnl- 
ing or warfare — tbo as<<cgai, the bow and potoned nrrowf^ 
tlio shield, and the kcrric (n stick with n large knob nt one 
end) — were also part of tlic furniture. 'Women were held 
in high repute : the most sacred oath n Khoi-Klioi could 
take was to swear by his rister or mother : yet the females 
ate njiart from the men, nnd did nil the work of the kraal 
Their usual food consisted of milk, the flesh of the buffalo, 
hipiioiiotamns, antclojic, or other game, nnd edible roots 
and bulbs or wild fruits. CouV milk was commonly 
drunk by both scxcss but ewes’ milk only by the women, 
nnd when cows' milk was scarce the women were obliged 
to keep to ewes' milk or water. Meats w*cro eaten either 
coasted or boiled, but for the mosit part half raw, without 
salt, spices, or bread. Some meats they carefully abstained 
from, such ns swine's flesh. Hares and rabbits were 
forbidden to (lie men, but not to tbe women ; while the 
imre blood of bcaste nnd the fle.«h of the mole were for- 
bidden to the women, but not to the men. 

Tlictr social pleasures cotibistcd in feasting, smoking, 
dancing, nnd singing. Evciy* signal event of life, nnd every 
change of abode and condition was celebrated with a feast. 
On the formation of a now kraal an arbour was constructed 
in tho centre, nud the women nnd children adorned and 
perfumed it with flowem nnd branches of tTCC.s and odorifer- 
ous herbs. Tho fattened ox was hilled and cooked, and the 
men partook of it in the arbour, while the women sitting 
apart reeled thomsolvcs with broth. Upon such occasions 
they indulged in no other intoxication than what arose 
from their smoking tobacco or dncdin. 

Circumcision, which is common to the Kafiro tribes, was 
unknown to them, but when a youth entered upon manhood 
a partumlar cermony was {lerformcd. One of tho cldcFR 
or ofliciating priest^ using a knife of sharii quartx, made 
incisio^ on the young man's body, and afterwards be- 
sprinldcd the^ same with urine. When a man for the 
first time distinguished himself by killing nn elephant, 
hipimpotemuB, or rhinoceros, similar marks were made 
iJSSJ ™ regarded os insignia of honour. 

Inhere was no purdiose of wives, but in even® case of 
ga™ge the consent of tho parents had to lie firet obtained, 
ht his proposals were accepted, tiic suitor accompanied by 
hia kindred drove two or three fat oxen to tlm Louse 
the a which ho \ros to teke bis destined bride. There her 
^bo^d relations received them with kindly greetings 
tho dayesses; tho oxen were then immediately sSin. S 
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erety one partidpated in the bridal feast The nuptial 
ceremony ires condnded by the priest besprinkling the 
happy pair. Among the colonial Hottentots these ancient 
usages have long been set aride ; bnt they ate still con- 
tinued among some of the snrriving tribes north of the 
Orange river. Polygamy vras practised, bnt not to any 
great extent Divorce tras much more common. Panuly 
names were peipetnated in a peculiar manner — ^the sons 
took the fanmy name of the mother, while the dan^ters 
took that of the father. Thns if the fathei^s and mothet^s 
names were respectively Hagnb and Daim&, the sons 
would be called, according to their age, Daimub geib (big 
one), DaimOb Insga mab (of lower standing), and Daimub 
t '^am (younger) ; and me daughter^ H^-gds (ddest), 
Bagnlnagamas (second), and Hagn|Eiu^ (younger). 
The childten were very xespectM to thdr parents, by 
whom they were kindly and affectionately treated. Yet 
the superannuated or aged father or mother was sometimes 
exposed and left to die. Hamaguas say this was done hy 
very poor people if th^ had no food for thdr parents. 
Bnt even when there was food enough, aged person^ 
e^ecuUy women, who were believed to be possessed of the 
evil spirit or de^ were placed in an enclosure of bushes 
with some meat and water, intended to be their last 
noniishment. 

The Hottentots had neither warlike nor pastoral song^ 
and their musical instruments were but few and simple. 
One named the “gotah” was formed by stretdiing a piece 
of the twisted entrails of a sheep along a thin hollow 
stidc about three feet in length in the manner of a bowand 
string. At one end there was a piece of qnill fixed into 
the stic^ to which the month was applied, and the tones 
were produced by insphation and reqnration. Another, 
the *‘ran^e^” was constructed on the same principle 
as a guitar, with three or four strings stretched over a 
piece of hollow wood. The “rommel-pot” was a kind of 
drum. Beeds several feet long were likewise made use of 
as flutes.^ 

The system of government was patriardiaL Each tribe 
had its-hereditary *‘khn-khoi” or “gao-ao” or chie^ and 
each kraal or encampment its captain. These met ip 
conndl whenever any great matters affecting the pririleges 
of the people had to be decided. They had no salary, bnt 
&eir persons were hdd in great reverence, and they were 
installed in office with solemnities and feasting. In certain 
tribes tiie hind part of bvery bullock which was rian^tered 
was sent to the chie^ and this he distributed among the 
males of the village. He also collected suffident milk at 
the door of his hut to deal out amongst the poor. A 
part of every animal taken in hunting was exacted by the 
diief, even though it was in a state of putrefaction when 
brought to him. 

The captains assisted by the men of each kraal attended 
'to the settlement of disputes regarding property and to 
the trial of criminals. A murderer was beaten or stoned 
to death; bnt if one escaped and was at large for a 
whole year, he was allowed to go unpunished. Adultery 
seldom occurred ; if any one found parties in the act 
and killed riiem he 'was no murderer, but on the con- 
trary lecmved praise for his deed. 'Women found offend- 

* These Trete always played atthe reed-dance, which was commenced 
hy a leader bloving on Ids leed, with head bent forwards, and 
stamting bis feet viidently on the gronnd to beat time. He was fol- 
lowed hy the other mnsiciaus, who, fonning a circle, also shraped 
forward' and stamped. The women first tan round the dtde of reid- 
playeis, ehppng their hands and sin^g, and giving their bodies 
vaxions odd twists, ^en they got into the i&de, and the men 
stamped and blew the reeds aionnd them, and thns they continued 
fieqneirily a whole ni^t with bnt UtQe inteimption. On some occa- 
sions the peifotmeis described with appropriate action any inddent 
of late occnrrence, and in doing so the utmost poetical licence, as 
well as jKifect freedom of speech, was permitted. 


ing wefre humk Thef^ eternally cattle-stealing; was 
severely punished.” 

The rdigions ideas of Ae Hottentots were very obscure. 
Yaillant says they had “neither priests nor temple^ nor 
idols, nor ceremonial^ nor any traces of the notion of a 
deity.” Holbbn, Tacharl; and others; however, assure us 
that they believed in an xnrisible drily or “ Great Captain,” 
whom they named Tik-guoa {Tsu-goah), a good man 
who did them no harm, and of whom the^oie they need 
not be afimid. They idso qioke of other captains of less 
power, and of a llacik capt^ named Gannt^ who was 
the spirit of evQ. The moon was a secondary divinity, 
supposed to have the di^osal of the weather; and on earir 
occarion of the appearance .of the crescent moon in the sfy 
they assembled from night till morning; dancing dapping 
hands, and singing their hymna^ Sriuuidt, the first mis- 
sionary to the Hottentots, says thq' also celebrated the 
auuiversaty of the appearance of the Pleiades above the 
eastern horizon. Hahn states that at the present day the 
Topnaazs of Sandwich Harbour and of the IShomab monn- 
tains worship a being whom they name Tnsib, the rain 
god. He also reports that he heard an old Hamagua 
saying, “The stars are the souls of the deceased,” and 
mentions a form of imprecation, happy on^ may 

misfoitnne fall on thee from the star of my giandfother.” 

Their notion of tire supreme bring and their relations to 
a life hereafter also took the form of ancestor-worship. The 
deified hero was named ndlsi-Eibib ; and of him endless 
stories are told. The one most generally scented is that 
he was a notable warrior of great physical strength, who 
once ruled the Ehoi-Ehoin, and that in a desperate stmgi^e 
witii one of his enemies, whom he finally overcame he 
received a wonnd in the ^e^ from which event be got the 
name of “the wounded knee.” He was held in h^h repnte 
for extraordinary powers during life, and after death he 
continned to be invoked as one who could still relieve and 
protect. According to the tradition still preserved among 
the Hamagnas, Heitsi-Eibib came feom the east There- 
fore tirey make the doors of their huts towards the east; 
and those who possess wagons and carts put their vriiides 
alongside the mat-house with the front turned towards the 
east All the graves are in true west-easterly direction, so 
that the face of the deceased looks towards &e east The 
spirit of Heitsi-Eibib is supposed to exist in the old burial 
places and, whenever a heathen Hottentot passes them, 
he throws stones on the spot as an offering; at the same 
time invoking the spirif^s blessing and protection. Hidm 
asserts that there are many proeffs wbidi justify the con- 
nlnrinTi that, to the minds of the Ehoi-Ehoin, Heitri-Eibib 
and Tsu-goab (the supreme bring) were identicaL Both 
were hi^er powers who took gre'at care of men. Botii 
were believed to have died and risen agaizL They killed 
the bad beings and restored peace on earth; they promised 
men inunortality, understood the secrets of natare, and 
could foiet^ &e fntnre. The Hritri-hSbega are to be 
found all over South Africa.^ 

Yarious ceremonies were practised to ward off the evil 
influence of ghosts and spectres, and charms were freely 

^ The thief was bound band and foot; and left on the ground \nih- 
ont food for s long time; then, if bis oflrence was digh^ he lecdved 
some blows with a keirie or stii^ bnt if the case was_ an a giava ted 
one, be was severely beaten, and tiien unloosed and banished from, the 
kiaal. The family of even the worst criminal suffered noUdng on bis 
oecoimt bi rqintation, privilege, or property. 

* An intermting notice of this form ^woidiipoccnis intiie jonmal 
of on expedition wbidi the Dntcb governor, Byk van Tdbagb, sent to 
the Great Namaqnas in 1752, which readi^ as far as the Ehmob or 
lion river (about 27“ S. lat.). 

* On the religion and antiquities see Bsbn’s papers, * Grave of 
the Hdtri-Eitnb,'’ in Clape llmdhly iEagojint, 1579, vsA ‘D« 
Hottentotisehe !^-goab nnd der Giiechisdie Zens, in Zcitsdir.jvT 
ffeayr,, Berlin, 1870. 


312 

employed.' There was also a bdief that in every 
Sii . »d ttat « l«w » to ^ 

tow ™t« would contone to flow, birt tot if to^^ 

vas kiUed or left the fonntam it wonld ““®- 
were sometimes made to the spirit of the 
dl people sank in barbarism. 

faith in witch-doctors, or sorcerera men c^d te a mck- 
bed, these ordered the patient to lie on luf ba^ and toon 
pb4ed, cnffed, and beat him aU over until they exp^ed 
&e iUnraa After that they produced a hon.^ 
snake, frog, or otherolgect which they pretended to hare 
extracted from the patientis body. If the ^ 

not prove oficacions, the person was declared bemtcnea 
beyond the power of any one to cnre him. Some^es a 
joint of a finger was cnt off from the idea that the disease 
would thereby pass away. If death occurred, the coiTpse 
was interred on the day of deceasa It was wrapt in skins, 
and placed in the ground in the same position ft once 
- ■ the mother's womb. — -"-"H- 


HOTTENTOTS 


in tbe motners womo. Death was 
regarded in a very stoical manner. 

IdngpsgBu Tha Hottentot langoage was zeguded by the 

colonists as an nncontli and bamrons tongae. jhe 
called tiie native manner of meaking stammering ; and tbo l^nteb 
compared it to the “gobbling of a torkey'-cock." These phoneno 
characteristics arose mim the common use of GliGk^”^”"Boands 
piodnced appWins the tongue to the teeth or to Torion^^po^ of 
gnnu or root of the month, and snddenly jerking it baclu 
Thiee-fonrths of the ^Uahic elements of the longoago bcS^n with 
these dicks, and combined with them are sevenu hard ^nd deep 
gnttomls and nasal accompaniments. The difficnlty a JSmpean 
has in acquiring an accnrate pronnndation is not so mnch in pro- 
dncing the cUding sonnd singly os in following it iminediatcly 
with another letter or syllable; The fonr recognized clicks with 
the symbols genoally adopted to denote them, are os fdlows 
Bentd - | ; palatal -<tt ; lateral « || ; cerebral -> I. According 
to Tindall, one of tbe b^ grammarians of the language the dentiu 
cbck (similar to a sonnd of surprise or incUignation) is produced by 
pressing the top of the tonene ajgainst the npper front teeth, and 
then evenly and fotdb^ withdrawing it. The palatal dick 
(lilra tiie cnf£ of a whip) is ponced by pressing tbe tongue with 


i tongue lies towards the palate^ 
forcibly mthdnwing the tongue. The cerebral didr (compared to 
tbe popi^g of the cork of a bottle of champagne) is prowiced by 


curlmg up tbe tip of the tongue i^nst the rod of the palate, and 
withdrawing it snddenly and fordbly. The Intend cti^ (similar 
to tiie sonnd used in shmnlating a horse to action) is articulated 
by coverii^; with the tongae the whole of the pokte and produdng 
the sound as far hock as possible ; Enropean learners imitate it by 
pudng the tongue againrt the side teeth and then withdrawing it 
j ® Hottentot dicks, the dental and cerebnd, have been 
ad^ted by tte Eaffres ; and it is & strikiim ciremnstanoe, in 
eyide^ ^ the past Hottmitot influence upon E^ra laugnagcs, 
tlut themkiag decreases amongst these tribes almost to prqpoN 
turn to their distance from the former Hottentot domain. 

^*^?**^? grammatical atmeture ia beautiful and 

m describes it as having the distinctive features 
of the suffix^pronominal order or higher form of langoagesL in 
which the pronouns are identical with and borrowed from the 
aufces of the nouns. The words are mostly numo- 
qrllable^ always ending, with two exceptions, ia a vowel or nasal 

f, /, nor o are found, 
ff guttmal, and a deeper guttural kh. 

the definite or 



(-«),'coin. dnall-jijJB victnals, togeaie;vwafir^^®J!!^. j!,"; 

nf the noma accoifa^^lete of iron or coppS^“ of the 
1 If a Khoi-Khf.^ round their wrists, and ro und !»■ nnj 
awidnoM^ TOtch^ae sometimes covering half the leonid k 
extingmshed her h# 

their bodies and their ^ th. 

Slower and Mniie in Jmtrn /w id wots of 
ti^eck. Mtsch, JHe mt^Oomen SySbrom round 


.8 »sK-denotiiig,” thus sugwstmg if not itotifying its 
^!^uhip, in origimil rtructnie, vato the N^Afnran sro^ 
of the ««"«« farail]^ such as the Coptic and Old Egyptun, GaUa, 
Berberic. Housso, Ethiopic, and others. . , . • 

There ore iS? dialectical varieties of the language, each with 
vreU-marked characteristics the Hama spoken hj the 

Homaqua as wdl ns by tbo Hau-Kom or Hill Damaras, a supposed 
Bantu or negro people who in some past I^riod were conq^nored 
and endttvedVWHomaquas; tbe Kora didect, spoken by the 
Koxannas; or Eoraquos, dwelling about the middle and upper part 
of tho Orange, Vaal, and Moifler Bivers; the Eastern dmlect, 
spoken by the Ckma or Gonaquas on tho botdeis of K n flrel a n d : 

0 ^ tho fiipe dialect, now no longer ^ken but paired m the 
xeconls of rarly voyagers and settlers. Of these dialects the Hams 
is the purest. It is described in tlirce grammars : — Wallmann’e 
(1857) and Halm's in German, and Tindall's (1871) in English, 
the last bring tho best; end the four Gosmls, with alox^ 
amount of missionaiy literature, have been nublished in it This 
^lect is commonly spoken by a nati>-e jpoiiulation of not less than 
100,000 souls soum and north of the Oraii^ river, and in parts 
of Damaraland (or Hcieroland) and the Eaokoveld. 

The Tocabulary is not limited merely to the expression of the 
rude concexdions that ore characteristic of primitive races. It 
possesses sndi words ns itoi, human being; A-AoM, kindly or 
mendly; Xwf-st-b, philanthropist; khoi’Si^s, humanity ; to 
^nk ; ijt «-ff, thopgbt ; amo, eternal ; amo-si-5, etemi^ ; tsa, to 
led*, tsoro, Ihriinig, aimtimcnty 2sn-kha« to condole; ama^ true; 
ama-ht tlie truth ; anu, sacred ; anu-sf-6, holiness ; esa, pretty ; 
an»-c»r, full of beauty. 

A considerable moss of floating traditionary utcmtnre — fables, F^r 
mytlis, and legends — exists amongst the hhoi-Khoin, — a fact 
which was first made known l^ Sir Junes Alexander, who in his 
joumeyings through Great Hamaqualond in 1835 jotted down the 
stories tom him around tbe comp fire by his Hottentot followers. 

Since then missionaries and ofiicials stationed in the countn* hava 
made collections of them, and the result has been* an nnlookcd for 
mine of literary lore among a nation whoso mental niinUfications it 
was customary to regard os of a very low grade. These Hottentot 
tales geneially have much of the character of fables ; bome are in 
maOT points Identical with northern nursery talcs, and sngge&tiro 
of Enropean origin or of contact with the white man ; "but the 
migority bear evidence of being true native products. Block's 
Mej^amthe Fox in South Africa (ISGl) contains a tranriation of a 
legend written down from the lips of the Hamaqnoa Iq* the Bcv. 

G. Kionlcin, which is regarded os an excellent specimen of the 
national style. Another legend relating to the moon and tho 
hare conveys the idea of an early conception of tbe hope of im- 
mortality. It is found in various versions, and, liko many other 
stories, occurs in Bushman as well as in Hottentot mythology. 

Tho supposed affinity of the Hottentot ^rith tho Korth African Eiluito 
nations was first guessed at by tbe Rev. Dr Moflat from the resem* ^ 
blance between tnc lonmiagc of the Hamaquas and that of some T ^ ^ 
slaves in tbe market of Cairo. Tliis relationsbip was aflcrwonls 
angmted hy tbe Rot. Dr James Adamson, of Chpc Town, from 
the identity of the signs of gender in Eomaqua and Coptic, and 
the appearance of jtersons of the Hottentot form and colour, witli 
thrir gn^e and sibilo dye, among thc*rciire8entations on Hubian 
tombs, ^en came Dr Blcek's philological resenrebes, showing 
that the Hottentot language from tho sexual gender of its nouns 
was ono of the vey extensive “ bcx-dcnoting^' family wliich has 
spread itself over horth Africa, Europe, and part of Aria, and that 
It moreorer suipasscd all the others in a faitlifiil preservation of 
the Tvnmiti^type.^ This association of the language of the ricopli* 
of Sonto Ain^ with that of their northern consms promised to 
solve the problem of tlioir pedigree and ancestir, for it at once 
snggestod and imphed early migrations of Hottentot and Bnshiucu 
from thrar pnmu home, and the intrusion upon them at some 
Van " the Bantu op negroid tribes, who probably came 

drove the Hottentots on tho cabtem ride of 
southward briorethem. But tho assumed kinsliip of tho 
Itottentote has been disputed by other eminent 
anihmtica, such as Von Gabdentz, Pott, Fr. limer, and Hahn, 
gunounced against it on cthnolomcal ond phUolqgicai 
maintidns that the Hottentots and ffisli- 
ww- ®™^® t^® «^»ldren of the same 

SSJrt. formed the primeval inliabitants of the whole of 

booth Afnca as far as the Zambezi.- 

The eldest acMuiita which Ti-c have of the Hottentots occur in ' • 

^Sly appearance ; they freely 
shec^ but would not part with their cattle on wi 


bartered their 
iiich the women 
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rodo with pack saddles. In 1509 the Forlagucso viceroy, Francisco | 
d’Alinardn, connt of Abrantcs, mot his dcntli in a dii^ntc with 
these natives ; and down to the early part of the 17th century there 
was on idea that they were cannibals. Bettor knowledge was 
obtained after the Butch East India Company took mssession of 
the Cape in 1652. Acconling to the accounts gi>-en oy the early 
Butch governors the Hottentots received the Europeans in a friendly 
manner. The Biitcli uiM>n their first settlement were not chnigc- 
able with cruelty or oppression to the natives. Their primaty inten- 
tion when they erected a fort and took possession of Table Valley 
was merely to secure supplies of water, cattle, and otber fresh pro- 
visions for their passing fleets; and the -only mode in whidi tney 
could accomplish this object was by maintaining friendly relations 
with the nbori^ncs. These relations continued until 1G59, when n 
collision occurrctl which led to some bloodshed. 

To pteveut disputes about pasturage and cattle forays in the 
(utare, one of Van Ricbcck’s successors purchased in 1672, at the 
cost of goods about £10 value, from two of the Hottentot chiefs, 
who claimed to Iks hcreditaiy sovereigns, all the coiintr}* from the 
Cape peninsula to Saldanha Bay,— but on the condition that, where 
the colonists did not occupy the arable lands or pastures, tlic natives 
might erect their kraah and pasture their cattle freely. 

JJnring the ^'cars which followed, (ho Euroiwau population, not- 
withstanding renewed hostilities in 1670 and 1677, considerably 
incrcasecU and the settlement enlarged its lx)undarics, wdiilo the 
natives ejected from their former -^lastnrcs retired upon their neigh- 
bours, and waged war among tucmselvos. Simultaneously witli 
the tribal disintegration and impoverishment which emmecl, tho 
occurrvnco of new and infectious diseases made sad havoc ; and, 
while the tide of European occupation was gradually ndvanciiig 
inland from tho south, a similar movement by the negro warrior 
tribes who hare received tho common apjicllntion of Kairres was 
taking place in the cast, with the rcsnlt tliat about the middle and 
the end of the Inst century ^thc former inhabitants of the land 
were but occupants on suflerancr. Straggling remnants still main- 
tained their indciKuidcnce, living in hmalikraals or societies, but the 
moss of them voluntarily took service with the colonists ns hcnls- 
mcn, while others became liangerK'on about tho coimviiiy*fl posts 
and grnring-farms, or roamed about the country. In 1787 tho 
Dutch Government J^^od a law subjecting thos>! irnndervra to 
certain restrictions, ^icy wvre required to linve a residence, and 
were forbidden to change llicir jdacc of aliodc without “ posses'* or 
certifiratcs from the nuthurities or their masteni. Another provi- 
sion gave their employers the right to tlio services of their cliildron 
from eight to eighteen years of nge, if bom on their rslatrs. At the 
same time coqK>ral punishment nnd conflseAiion of property were 
threatened against any colonist conticted of i]l-tn*nti»g liottcntois, 
or of forcibly separating them from tlieir wives nnd children. Tho 
effect of these measures of restraint was to place the Iloltcntots in 
more immediate dc{)CDdence ii]Km the fannors, nr to coinpid them 
to mirntf^ to the northward beyond the colonial Ivordcr. llioso 
who chose the latter nitematire imd to encounter the hostility of 
their old foej;, the Baslnncn, who wcn^. widcl^^sjiread over the plains 
fn>m the XicuwvcM and Snceuwlicig mountains to the Orango 
river. TIio colonists also, pressing fonvard to those territories, 
came in contact with tlicBcahori^nai IslimneHteo, — their cattle nnd 
sheep, gnanled only by a Hottentot Itcidsman, nfiuring the strongest 
teinptitioii to the Buslinian. Bepri«sils followed ; nnd the |iositiou 
became so desperate that the extenniiiation of the Bupjimeii appeared 
to^ the Govcriimeiit the only cafe alternative. **Commancloes*' or 
military cxpi*ditions wen* sent out against them, nnd they were 
hunted down like wild beasts. Within a (leriod of six years, it is 
paid, ujnvanls of 3000 were cither killed or taken. In conscquenco 
of certain measures of restraint and conciliation insisted on 113’ tho 
autliorities nt a later periorl, the Boers rose in rebellion, nnd a state 
of anarchy ensued, which was i»rcvnlcnt when the British Govern- 
ment took possession of the CaiKi in 1795. No sooner was the 
English sLindnrd raised in tho coiintr)* tliaii the Hottentots aban- 
doned tlieir former mnsters and joined tlio British troM>.s, a step 
which helped to bring about tbc prompt submission of tho Boer 
insmgenbs. Tranquillity being thus restorcil, the Hothmtots, fear- 
ing to return to their Dutch masters on tho withdrawal of tho 
British tromis, requested the Govern incut to mako somo provision 
for tliem. This petition and appeal being neglected, many joined 
their barlxirinii neighbours, the KnfTrcs, and together with tliein fell 
suddenly ti|>on the colonists all along the bonier nnd even as far 
westwani ns the district of Gcoige. It w*ns not till 1800 that they 
were ultimately prevailed upon to deliver U]i their nnn& Tho 
English governor of that day, General Francis Duiidns, showed 
All earnest dcsira to do justice to the Hottentots. Such as woto 
disjioscd to enlist were embodied in n militia cor|»s named the Capo 
llcmmcnt, aftenviinls known ns the Ca]ie Mounted Rifles. ^ 

The Hottentots were not rescued from their state of servitude, or 
released from the restraints and disahilities imposed upon them by 
the Dutch authorities until long after the British rule had been 
permanently established in SonUi Africa. A proclamation issued 
in 1809 gave thorn n greater degree of security in their contracts of 


service with tho colonists ; and sulisc<iuciit regulations provided for 
tlie better protection of their iiersons nnd property. But with the 
exception of those individuals who found asylums in the missionary 
institutions of the Moravian Brethren and of the London Mlssionaiy 
Society, or who served in the Cape regiment, they wore still iii 
the sendee of tho farmers, subject to indenturcsbip and to rigorous 
control in moving from place to place. At length in 1828 the 
representations of English pliilnnthropisis prmllcd; a law wras 
promulgated circctimlly emancipating the Hottentots and oil froo 
liersons of colour ftom compulsoty service nnd all other disabilities, 
nnd declaring them to bo in the most full nnd ample manner 
entitled to all nnd cvciy^ right, benefit, and privilege to which any 
other British subjects witliiiz the colony wore entiUed.'* 

FolJoivinguiioii this the Government adoiitcd a measure allotting 
certain lands for the use of Hottentot families. A tract known ns 
the Kat River Yallc}*, from which the Kalfro cliicf Macomo had 
been expelled for his agressions against the colon}', wns set apart 
for them. It wns divided info locations, upon which villages were 
laid out, each faniil}* ivccivinga number of acres os their allotment 
for cultivation, and the pasturage being loscn'cd for commonage. 
Numbers of Hottentots soon made their appearance and settled 
on the spot. Some were possrsced of n quantity of live stock, 
which they had enined in the scrrice of the tnnni-rs, or at the mis- 
sion stations; hut most of them owned no projicrty. Tlioso who 
had cattle nssistcfl their {looFer friends nnd relatives ; those who had 
neither food nor friends lived upon **vch!koslt'* i.c., tho wild roots 
and bulbs dug out of the ground until the land they had planted 
relumed them a harvest. Within a few }*eara they surmounted 
their first diflicultics, and their process and prosperity delighted 
the friends of the coloured rare. Throe or four years aftorwaids, 
liowG\Tr, they suffered a good deal from Knflre aggressions, and in 
1835 had to bear the brunt of tlic war, being exi»oscd to the most 
detemiined attacks of the followeis of Macomo and Tj'oli. The}' 
had scnFCcly recovered from the disasters then inllictcd, when tlie 
OHtbrc.ik of 1840 occiirred, and nil their able-bodied men had again 
to Ie.iro their homes and join the niilitai}* cncnnipmciits. ^vhen 
n11ow‘cd to retiini to their locations, the}* found, like maiQ* other 
frontier inhnbitnnUi, the result of all their former labours destroyed; 
their houses had to he rebuilt, their lands to be cultivated, and 
their fnniilies to 1)e fed. From this time n spirit of dissatisfaction 
crept ill nmoiigsit them. The}* complained that while doing buigher 
duly they had not received tlic s«imc treatment ns others who were 
ser%’ing in d< fMieo of the colony, that they got no compensation 
for the lobsvs they had sustnimMl, nml that thoj* were in various 
ways made to feel they were a wiongcd nnd injured race. The 
location of a disloyal Knirre, named licnniixnui, with a number of 
disorderly followTrs in their ncighbouihoud, served to comi])! and 
estrange ibe feelings of many, nnd a secret comiiinntion was iormed 
with the Kafl^res to t.nkc nn nuns to sweep tho Europeans nwav and 
estnlilish a Hottentot republic. In 1851 about 900 of them broke 
out into rebellion, and their niimbciw were increased hy deserters 
from die Ilottcntot roginiciit of Cape Mounted Rifles, and by several 
Hottentots in tho service of the ironticr faimcrs. A small body, 
however, n^mniiicd loyal, nml with the misMOunrics nnd the local 
Iiingi*;traie8 withstood the n^hcls until militniynid came to their 
rollcf. Tlic Knl River ]iopu1ntion have since had a long period of 
pence nnd good govoiiiiuciit, nnd me ncfxv as loyal and Tmppy as 
any suhjcels of the crown. (W. J, N.) 

HOTTINGER, Ueirrich (1 620-1 G67), a Swiss 

pliilologist end theologian, w*as bom at Zurich, lOtli March 
1620. He studied at Glicnt^ Groningen, and Leyden, and 
after visiting England wns in 1642 appointed professor oi 
church history' in his native town. To the duties of that 
chair those of JJebrcw* at the Caroliiiiini were added in 
1643, and in 1653 he was appointed ordinaiy professor 
of logics rlictoric, and theology. Nothwithstanding this 
plurality of oifxces ho found time to publish a number of 
pnini)liiot8, chiefly on the original text of the Old Testa* 
ment, which gained him such a reputation as an Orien^ 
scholar that the elector palatine in 1655 appointed him 
professor of Oriental languages and biblicol criticism at 
Heidelberg. In 1661 be, however, agpiu returned to 
Zurich, w'hcre in 1662 he was chosen principal of the uni- 
versity. In 1667 he accepted an invitation to become 
professor in the university of Leyden ; but on the joum^ 
thither ho was drowned along wutli three of his children by 
tho ujiaotting of a boat while crossing tho river LimmatL 

Hettinger was tho author of a variety of Icanicd 
the principal of which are iZistoria eeckaiastte^^ 9 ? 

Thesanrua philologicus sett clavis &r(pt«ra:, ongmnlly niimislum in 
1649 : Mipnotogieon arieniaUf sire Leaieou kapnmtctan fugHagiotiOP 
1001. Ho idso wrote a Hebrew niui a CliaMco grammar. 

XIL — 40 
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HOUBEA'KEK', Jacobus 
was bom at Dort, December 25, 1698. ill timt hia 
Arnold Houbraken, bequeathed to bim wffl a fiue oonatitu- 

tiraudapumlomforwoik. lu 1707 be came to ^ida 

at Amsterdam, where for yearn he had *® i 

aantly agaiS difBcultiea He commenced the art of j 
engiOT^by studying the works of Comdis Oor^ 1 

hoeT Ed^ncli and the Visschers. He | 

almost entirely to portraiture, and as h» repntatim . 
became known in and b^d the bonndaiy of his counti^ 
he soon found himseU with commissions more than he 
could, conveniently execute. SeeKng hap^m^ in the ^ 
bosom of hia family, and being temperate in his habite, 
he lived to an advanced age, and the work oxecnted the 
last year of hia life ahovra no failing of his power in the 
use of the bnrin. Among his best works are scenes from 
the comedy of De OntdeJde SckUndeugi, executed zn hia ; 
ei^tieth year, after Cornelia Troost^ who was called oy ; 
his countrymen the Dutch Hogarth, with, however, very ■ 
small title to such a distinction. Houbraken died on 
the 14th of November 1780, having nearly completed 
his eighty-second year. 

See A. Ver Hdl, Jaaditu Soiilrahcn ct son (Eum Arnhem, 
1876, where 120 enured works are fully described. 

HOHDON, JuAW Aotoike (1740-1828), was the most 
distinguished sculptor produced by France in the latter 
half of the 18th centnty. He was bom at Versailles in 
1740, and at the age of nineteen, haring learnt all that he 
conld from Hxchel Ange Slodtz and Pigalle, Houdon carried 
off the prix de Borne and left France for Italy, where he 
spent the next ten years of his life* His brilliant talent, 
which seems to have been formed by the influence of that 
world of statues with which Lonis XIV. peopled the 
gardens of VeraaiUes rather than by the lessons of his 
masters, delighted Clement XIV., who, on seeing the St 
Bnmo executed by Houdon for the dinrch of St hlaria 
de^ Angeli, said ''he would speak, were it not that the 
nuU of bis Older impose mlence.” lu Italy Houdon had 
llvedinthepresenceof that second Benaissance with which 
the name of Wznckelman * L for ever associated, and the 
direct and simple treatment of the Morpheus whidi ho sent 
to the Salon of 1771 bore witness to its inflaenen This 
work procured him his "agrdgalion” to the Academy of 
Painting and Sculpture, of which he was made a full member 
iu 1775. Between these dates Houdon had not been idle ' 
busts of Catharine IL, Diderot, and Prince Galitzin were 
remarked at the Salon of 1773, and at that of 1776 he 
produced, net only his Morpheas in marble^ but busts of 
Tuirat, Gluck, and Sophie Amonid, together with his 
well-known marble relief, “ Griva sospendne par les 
patt^ He took also an active part in tibe teaching 
of the ^^dmy, and exceed for the instraction of 
bis pupils Ae celebrated Bcorchd still in use. To 
every Salon Himdra tras a chief contributor; most of the 
iBB&ng^n rf the ^ were his mtten; his busts of 

^or Cathaime of Bnssia), and Mirabean are amongst the 
m«t wmarkaWe portraits of modem times ; and in KTs! 

f ^“seau’s death reached him, Houdon 
““ and there took a cast of 

^ produced the grand 
and Mdike^d at present in the Loniro The oplai^ 

Toltair^ now in the vestibnie of the 
Thatro Pranqai^ was exhibited at the Salon of 1781 to 
whch ^^n^ sent a statne of Marshal de TburvUle 

« ii, ,«..d ^ ^ 


expression could save the Diana of Houdon (a tamzc rep^ 
dnetion of which is now in the Louvre) from insult 
Whether Houdon felt annoyance at this folly docs not 
appear ; but threo years later ho very readily accepted an 
invitation to go to America, there to cariy out a statue of 
Washington. Wth Franklin, whoso bust ho had recently 
executed, Houdon left France in 1785, and, staying some 
time with Washington at Philadelphia, ho modelled the 
bust, with which ho decided to go back to Paris, there to 
complete the statue destined for the assembly hall of the 
State of Virginia. After bis return to his native country 
Houdon executed for the king of Prussia, os a companion 
to a statue of Summer, La Frilcoso, a naif embodiment of 
shivering cold, which is one of his best os well as one of his 
best-known works. Tlie Bevolution interrupted the busy 
flow of commissions, and Houdon took up a half-forgotten 
project for a statuo of St Scholastica, which had long 
been put on one side in a comer of Ins aludio. He was 
immediately denounced to the convention, and his life 
was only saved by hia instant and ingenious udaptotion 
of St Scholastica into an embodiment of Philosophy. 
Under Napoleon, Houdon received little cmi>lo}'nionb; ho 
was, however, GommiEsioned to execute tho colossal rdiefs 
intended for the decoration of the column of tho “ Grand 
Army” at Boulogne ^ut which ultimately found a different 
destination) ; he also produced a statue of Cicero for the 
senate, and various baste, amongst which may be cited 
those of Marshal Noy, of Josephine, and of Napoleon him- 
self, by whom Houdon was rewarded with the legion of 
honour. After tho fall of tho first empire Houdon suddenly 
aged; he lost his memor}*, and slept auny tho closing years 
of his life. He died at Paris in 1828. 

The most striking cbamctcristic of his work is the life by which 
it is auimnt cd, and which is the result of marvellous skill in execu- 
tion and keenness iu observation. Ho was. in all lie did, cirat. 

His bast of Voltaire is deservedly one of the most ipmons ifi the 
whole range of modem sculpture/ and his genial rc.*idinp of Bous- 
seau— a s^endid yet brute virility tGm])crcd with the mft of 
— 4S a miwcrpiccc of insight into chancier. Hut Hondon’s power 
was no less tnumphont in rendering the teanty of youth and tlie 
beauty of beautiful women. His Dmna proved that he could pcuc« 
irate tho secret of an ideal of noble womanhood ; his lieads of young 
mrls hare been compared with the gmccM children of liis contem- 
poraiy Greuze, but (he innocent candour of lloudott's work is 
entirely free Item the self-consciousness wliicli disturbs tho cliann 
of La Cruche Gass^ and her companions. Finally, Hondon can- 
not be claimed, like Grcmrc, as rcmesontlng tlie popular tendencies 
of the society to n hich ho Iwlonged ; for, wncrcos Greuze, like most 
men, bore the stamp of bis time on oil he did, Houdon was one 
of those rare snitits who, doing the work of their own time, set 
their own seal thereto. 

HOUND. Tho foxhound, harrier, and beagle arc now 
the only representatives of whatever varieties of hounds 
existed previously in England. Tlio staglumnd proper is 
practically extinct, no pack of them having been kojit sinco 
1825, when the Devon and Somerset establishment was 
broken up and tho pack sold. 'With tho exception of Lord 
Wolvertonb black St Huberts, all hounds now used for 
8tag*hunting are simply those of tho foxhound breed entered 
to deer instead of £o fox. Most packs of staghounds ore 
composed of hounds of tho ordinary sixe, but it is said that 
tho present master of tho Devon and Somoraot (1880) 
under 25 inches, and oxcludosbltdics altogether. 

lie mo^m English foxhound is obout ns near pet^Fox 
fection as he can well bo, and his e.vcollonco is all tho • 
more wonderful that less than 200 years ego there docs 
not s^m to hayo been in oxistcnco any hound bearing a 
tesemblance to him ; for, until fox-hunting hy hounds kept 
lo^hat e^ecial purpose was instituted, there could havo 
no to breed foxhounds. Accoiding to old 
^ters on hunting sul^ects, there appear to havo been, 
^rapt other varieties, the slow, plodding, southern hound, 
With 0 great squarehead and wondrous powers of worldng 
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on a Eccnt, and the lighter northern hound; and as all 
animals improve under the care and gnidance of man, until 
they assnme the character of a distinct breed, it is clear 
that such has been the case with foxbonnds, the earlier 
breeders of which did their part towards the attainment 
of perfection, by breeding with much care and judg> 
ment from the best specimens at their disposal Older 
breeders were satisfied if the result of their crossings 
possessed good noses, and were up to the standard of beauty 
of those days ; but the time came, in the days of the great 
Mcjmell, when pace had to be added to the list of foxhound 
virtues, owing to the use of better bred horses in the 
hunting field, and at the present day the development of 
pace without sacrificing nose is one of the greatest. difii- 
culties a breeder has to contend with. 

The mastership of a pack of foxhounds is an undertaking 
of great responsibility. In the article Hunting mention 
is made of the difficulties which beset a master when he 
takes the field ; but after all, the groitcst exercise of judg> 
ment is called for in relation to the kennel'^ for upon the 
master, in conjunction to a greater or less extent x^ith 
the huntsman or kennel huntsman, rests the responsibility 
of selecting suitable sires and dams for the young hounds 
he intends to breed ; of drafting such hounds as it is 
thought desirable to part with owing to their being over or 
under sized, orpossassed of some failing; and of obtaining 
drafts from other establishments. More than one opinion 
exists as to what is the proper size for a foxhound, bnt some 
of the greatest antboritics having expressed their conviction 
that from 21 to 22 inches for bitches and from 23 to 24 
inches for dogs is the proper standard, a master could hardly 
do wrong in adopting it A hound's head should not bo 
too large^ nor, on the other hand, should it be too narrow, or 
else, like the grcyhound,hc willpnsccss speed, butbc deficient 
in no.=ia There was much truth in ^ir IVarde's remark, 
who, on overhearing a stranger finding fault with his bounds 
for having such large heads, said, “ Their knowledge boxes 
(as he called them) arc latgc, but size has this advantage, 
that when they once put their noses down to the ground 
they cannot get their heads up again." The neck should 
be neither too short nor throaty; that is to say, there shonid 
be no dewlap. The .shoulder should slope like that of the 
horse, and there shonid bo plenty of muscle in the arm. 
Below the knee a hound .diould be quite straight, and the 
distance should be short between the knee and the foot, 
which must be short and round like a cat’s foot. So, too, 
with the hind legs ; speed and strength alike call for great 
length from the hip to the liock, and ns little as possible 
from the hock to the foot ; the haunches or gnskins should 
be wide and well famished xrith muscle. A flat-sided 
hound should bo drafted at once, os he is sure to be a bad 
winded one ; so shonid one that stands over at tho knee 
when looked at sideways. How to combine all the good 
points in one hound requires no little judgment, bnt 
appearance is not all that must be thought of ; tlio breeder 
■ must has'e an eye to nose, pace, stoutness, and the avoidance 
Ilf certain faults in the field. In order to produce a good- 
looking puppy, dams and sires, perfect enough os regards 
make and shape, are often selected before they have taken 
the field long enough to have their good or bad points 
developed. Three years is quite early enough to begin to 
breed from any hound, male or female, and hy that time it 
will bo pretty well known w’hnt arc the hunting capabilities 
of each. Out of every litter of w'helps it may be necessary 
to destroy some, — four or five arc quite enough for a mother 
to rear, — ^but a dix’ersity of opinion exists amongst hunts- 
men as to which should be kept. As the points of a very 
yonng puppy cannot be seen, the selection Is really one of 
colour ; some men prefer light colours, others dark ; the 
majority are in favour of the latter, light-coloured hounds 
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and horses being popularly supposed to have weak 
tutions and uncertain tempers. 

When the puppies are three or four days old the dew- 
claws should be severed with a small and s^tp pair of 
scissors, and after another day or two it is usual to cut off 
about an inch of the tail Bounding is the last operation 
that foxhounds are subjected to, and generally takes place as 
soon as the puppy has quite recovered from the distemper; 
it consists in cutting off the ends of the ears so that they 
may not be tom in going through cover, n'hen about ten 
or twelve weeks old puppies arc sent out to walk, and are 
not again received at the kennel till the beginning of 
the following April, soon after which date the distemper 
may be looked for. At this crisis the great aim should be 
to keep the body in a healthy condition, and not to feed 
hounds too highly, whey and porridge only being givezL 
After the return from walks, the huntsman and whips 
should give the young entry' plenty of gentle exercise, 
at first in the couples ; and nothing more need be done in 
the way of training until about eight or nine weeks before 
cabbing begins, when the young hounds, who should 
hitherto have been exercised by themselves, should be put 
into the company of some older ones, and the exercise 
should be gradually extended until they can keep up for 2 
or 3 miles with a horse going at half speed. The first day 
or two of cub-hunting is certain to be a somewhat unsatis- 
factoiy performance ; the young entry are sure to run riot ; 
it cannot be helped at first, but they will soon leam better 
manners under the watchful eyes of the huntsman and 
whips, and in company of the old hounds, about a dozen of 
the latter being taken out with twice that number of yoimg 
ones. The sooner the puppies taste blood the better; it wiU 
help to teach them to stick to their proper game. Huntsmen 
therefore make every effort to bring a brace of cubs to 
hand the first day they go out, but this thirst after blood 
should not be indulged to any great extent afterwards, or 
the stock of foxes in the country may be much impaired, 
and sport thereby diminished. Tlicre is perhaps nothing 
connected with hunting of more importance, and, it may 
be added, of greater interest, than good kennel manage- 
ment. First of all it is shown in the formation of a level 
pack; for where things arc done properly it is not enough 
to get together a lot of hounds that arc good in tliemselves^ 
they must also be, as nearly as possible, of one size. Then 
again, they must all be equally fast — to use a common 
expression, a sheet shoirld cover them when running. 
Lastly, they mirst be free from certain faults, such as 
mutene-ss, babbling, and skirting. A mute hound is a 
terrible nuisance. A fox is found and goes away unper- 
ceived ; some time afterwards news is brought to the hunts- 
man that a single hound has been seen running hard a 
mile from cover. This is our mute friend, which got on to 
the line by himself and gave no notice to anybody. Bnt a 
young hound that is reticent with his tongue should not 
be too hastily set down ns mute; he may have been flogged 
for proclaiming a scent, under the mistaken idea that he 
was running riot, and if so it would have the effect of 
checking his music. “Babbling" consists in abound being 
too free with his tongue : a?tor a fox has been found, the 
babbler announces the fact for the next ten minutes, and 
repeats his refrain whenever Uie least opportunity prestmts 
itself. A hound may give tongue too much without being 
an absolute babbler, but a noisy hound is pretty sure to 
become a babbler, and when he is so ho should be drafted 
at once. A “skitter ” is a hound that will not run with 
pack, but is always taking a line of his own; like ^ 
babbler ho should have every chance, but, if gentle had 

severe measures fail in effecting a reclamation, 
be sent away. It goes without saying that 
kennel management exists, the hounds v* 
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diadplined, botU in and out rf the kennel. 

a visit to the kennel at feeding time u ®“ 

SSit, notwithstanding the wmewhat 

pteg and boiled hoise. The hounds, as 

proverbial hunter, stand amdously 

fall to, yet not daring to move until the order * 

when huntsman thinks a hound has 

the mere ont of his name » anfficieat to make him 

„toa^Snfnohes.in spite of a desi» for a mom p.^ 

longed stay at the tiongL An 

dirapline in the fidd is lelat^ by ^ 

work Ohmvatiimt m Fox-hanttng, p. 20i 
as irith hones, control over them will bo best obtmned 
by Mndnem ; the popular idea is that huntsmen, whips, 
and feeders never set about thmr respective duties 
unless armed with a fonnidablo wlup to be used on all 
possible occasions j but happily this is an entire mistaka 
IMSng The feeding of a pack of honn^ is a matter calling for 
rf the exercise of great cate and judgment^ and cannot ne 
properly carried ont unless the establiahment enjoy the 
services of a thoron^ly trustworthy feeder. His duty is 
to cook the food, and to keep the utensils dean and the 
kennel aweet and yirholesome. Hounds’ food comprises 
both animal and vegetable substances. Objections have 
Bometiines been made to admitting the former into the 
kennel fare at all, on the ground that it is likely to 
tin pair the powets of scent, but the exception does not 
seem to be weU-fonnded, becanse wild dogs^ as dso wolves 
and foxes, are carnivorous animak and live by the 
use of their scenting powers; in moderation flesh is a 
necesBity. Wheatmed and barl^ymeal are eschewed, coarse 
oatmeal a twelvemonth old being the only thing fit to feed 
hounds wilih. The meal is boDed in a large iron boiler (a 
smaller one of the same metal being reserved for boiling 
the flesh), and daring the cooking ^e feeder must be on 
the watA lest any of it stick to the bottom of the boiler. 
When sufficiently cooked it is turned ont into coolers. 
On meat bein^ given it is cat into small pieces and stirred 
into the padding In the snimner young cabbages, given 
once every four days, fom a whffiesome food, and are 
vastly snperior to potatoes, swedes, or any o&er root 
With^ proper diet^ an occasional dterative^ and plenty of 
exercise hounds should seldom or never require to be 
plastered over with ointment in consequence of skin irrita- 
tions. The benches should be littered witli good dry 
wheat-straw, which shonld be taken ont of the kennel and 
shaken up every momii^ when the hounds are at exercise. 
Great deanlmess is indispensable ; the natural odour of a 
kennel is none of the sweetest^ and if hounds are kept in the 
midst of diri thw powers of scent will speedily deteriorate. 
Hanters. The^rrier like the foxhound is a very different animal 
from what he was one hundred years ago. Then there were 
seve^ sorts used in hare-hunting; first came the old 
sonuiem bound, used principslly in heavy countries ; the 
second vanety was a somewhat faster dog, with a sharp 
nose wd jminted ear^ and was best adapted for an open 
country ; th^ly, a tongber-coated bound : and lastly, the 
old fashioned blue motued hairier, found in the W^d of 
Si^« and some parte of Kent The first and lost of the 
aboTO list ace said to have been endowed with wonderful 
Menting powers and we are told that when these hounds 
Were m nso a run of six hours after a hare was no 

authonty tells u8 that thi^y fatigued “the healthy 

mn tin flm&A utenM toiio. 

{^SSS. tte old souftern hoi^d, and to obtain a species 
t^t a s’^wly suitable for hAe-himting, but since then 
they said,' the traces of the ol4 hairier have diiMT up g nrea 
not even tRi present time the mUem harrier is little mote 


than a dwarf foriioTmd.. men pursimd by tho old* 
harrier, the hare hod time to indulge in dl those 
wiles in which our forefathers delighted, and of whicih they 
wrote at length in the hunting treatises of their time; but 
with the taste of the day in favour of pace, and with the 
modem harrier, the “curious and lasting sporty’ of old has 
put on end to, and now the hare mus^ if the scent 
be moderatdy good, simply get away os far and as fast as 
pnaatM. The Ittto SiF Johu Dkshwood King, of IVest 
Wycombe Park, Bui^s, is said to have been the breeder to 
whom the sportsman is indebted for the present rare of 
harrieta. His pack did not exceed 18 inches in height 
The parent stock was a small foxhound from the duke of 
Qrafton’s kennel, named T|yront, whose blood, form, and 
^ hprariar were apparent throughout; and so highly was 
the pack thonght of that Lord Sondes, of Hockingham 
Castle, gave 700 guineas for ib • 

The Vngln (see Hoc) is used in hunting the han^ but i-. 
from its diminutive size it is not possessed of great pace; 
it is therefore generally followed on foot, but it is a good 
plan to have one person on horseback, in order that the 
pack may be stopped if they get away from the field and 
mi^o for a cover. 

The real otter hound bears a strong resemblance toCU 
the old southern hound. The head is heavier than that " 
of the foxhound, and the eyes am deeply set as in a blood 
hound. The coat is rough and somewhat wiiy, but it 
should be tbi^. ^le otter hound is not very common, 
foxhounds l^ing often used for otter hunting; but the 
Carlisle pack is of tho true breed. 

Tho remarks already made on kennel mnnogement apply, 
for the most part, in the coses of hounds other than fox- 
hounds ; all varioties need tho same cleanlincra and atten- 
tion. ^e difihrent game for which tho hounds are entered 
of course necessitate some trivial adaptation from the course 
punued in foxhound kennel^ but speaking generally the , 
management is the same. (n. n. n.) 

HOUHSLOIV, a township, formerly a market-town, in 
tlio parishes of Isleworth and Heston, county of hliddlesex, 
England, is situated on the great wi^em coach road, and 
on a branch of tho London and South-Western Itailway*, 9 
miles from Hyde Pork Coiner. In tho Domesday survey 
Hounslow is mentioned na Hoatdeme and Ilundedane. It 
consists chiefly of one street about a mile in length. In 
the 17th century it numbered about 120 houses, principally 
alehouses and inns. Ptevions to the opening of the railway 
nearly 500 coaches passed through the town daily. Of 
late years it has considerably recovered from tho depression 
caused by tho opening of the railway, and a number of fino 
villas have been erected in the neighbourhood. A priory 
of friars of the Holy Trinity was founded at Hounslow in 
1296, and existed till the dissolution of tho monosteries. 
The prioiy chapel was used os a church till 1830, when it 
was demofiahed, and the present chureh in the later style 
of English architecture erected. Another church in the 
Early English style was erected in 1874, and a town-hall 
in 185/. Ihe surrounding country is flat and uninterest- 
ing, and to tho west of the town there was at one time an 
extensive heath, which, according to tho survey of 1546, had 
ra arra of 4293 acres. It is the site of Boman and old 
Briush camp^ and in later history was the scene of several 
mportant military ^dezvona For many years tht 
heath was a favourite resort of highwaymen, the cor- 
casu of whom need to be exposed on gibbets along tho 
m ‘J*® 53d of George 

w “0 ^?«^®®® enclosed, and it is now nearly all 

cultiva^ In 1793 large cavalry barracks wore erected 
^on It, and It also affords a site of extensive powder-mills, 
m pranlatiim of the township in 1861 was 6760, and in 
1871 It had incxmed to 9294. 
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HOtJSE-FLY. Although extremely abundant in indi- 
' . vidual representatives, by bnbit specially attached to man- 
kind, of fridely extended range (North American and Abys- 
dnian exponents are absolutely identical irith European), 
familiar from the earliest tim&^ engrafted upon the litera- 
ture of all nations by pro^-erbial and poetical allusions, and 
of later years affording material for much scientific micro- 
scopical investigation,' — the dipterous siiecies known to 
naturalists as Musca domettica apparently has two pecu- 
liarities opposed to these premises: — one, that its lack of 
salienb external features would puzde any but a profound 
dipterologist to define its specific attributes with absolute 
certainty; the other, that its earlier life history and trans- 
formations remained practically’ unknown (at all events to 
ordinary readers) up to the year 1873. It is scarcely 
within the province of this w’ork to diagnose species; the 
instincts of the majority of readers will probably direct 
them at once to the right insect, which may’ be roughly’ 
described as a quarter of au inch long, black, hairy’, with a 
reddish oval vertical spot aud golden orbits, three grey 
longitudinal bands on the thorax, an interrupted yellowish 
band at the base of the abdomen, which has lateral and 
apical golden spot^ and the base of the wings yelluwish- 
white. But not only allied sjiecies are liable to be confused 
with the house-fly; representatives of other genera, such as 
Anthomyiaf Taehinuj and Stomoxys, are often mistaken for 
it, and a puncture from the sharp beak of the latter ily’ 
has often caused a wrong charge of blood-sucking to be 
brought against the sulgect of this notice, which has a 
short fleshy bilobed tongue incapable of penetrating the 
sldn, though provided with a terminal framework of tracheal 
tube^ acting like a rasp, by usmg which it often annoys 
us in the heat of summer. As regards the second point, 
Linnseus, who first named the fly, left its transformations 
nndescribed; De Geer in 1776, and Boudi6 in 1834, 
described the larva and pupa, and correctly defined their 
habitat; but it has been reserved for Dr A. S. Packard, 
jun., the well-known American entomolo^st and biologist, 
to make a thorough investigation of their whole economy’, 
which he has published in the Proceedinya of the Boston 
Soeieiif of Natural JUistory, vol. xvi. (for 1873-74), pp. 
136-150, pi. iii. 

The minute dull chalky white cegs (usually about 120 in number), 
elongate oval and cylindrical in impc, arc laid by’ the parent fly* in 
creri^ of frcsli manure in or about stables, — ^heat, and cs|iccially 
moisture, being required for their development. The larvo! ate 
Iiatched in twenty-four hours, and inss through three stages, avetaa- 
ing from five to seven days in all ; in the second of its stags, tiic 
larva has been obsemd to increase by one-third of its length in 
twenty’-fonr hours. They resemble those of the wcll-knoum meat 
fly', CalUphora vomitoria, but ore snuller, longer, more slender, trans- 
parent, smooth, and shining, and regularly* conical. The prop-leg 
at the apex is also much smaller, and cannot be seen from auovo 
when the larva is in motion. They cat the decaying parts of the 
manure, leaving the bits of hay and straw. The pupannm, or pupa- 
case, is a quarter of an inch long, cylindrical, and dark brown, 
closely resembling that of Slomoxi/s ealettmns, from wliich it 
chiefly’ differs in the larger and sqnorer anal spiradcs and the 
smoother apex. The enclosed pujia is of the usual typ> of the 
cydorhaphous Diptera, and is readily distinguishable from that 
of St<mcx]/s by its broad spatnlatc labium and curved maxillary 
palpi ; it rests in the case with tlic hard framework of the jaira 
of the old larva ddn next the ventral side; and when the fly* 
pushes its way out, after remaining from fire to seven days 
as a pupa, the imper end of the case splits off just behind tne 
suture betircen the thorax and abdomen. The tenn “pupa” is 
here used in a general sense, since intermediate stages of de- 
velopment (variously’ colled “pseudo-nymph" or “ scmi-impa ”) 
in tnat condition ocenr in the J/MseiVfoj os in ITf/iiienopfera, 
Coteoptcra, && 

On leaving the pupa-case, the fly runs about witli its wings 
soft, small, and Iiaggy*, pressed to the side of the body, much os 
in the pux>a. It is pmc, with the colours not set, and the mem- 
branous portion of its forehead constantly* distends Avith air os the 
fly mores, being connected with the trachea;. From Mr Loume’s 
observations on the anatomy of the blow-fly, this organ is eri- 
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dently employed for pushing away the end of the pupaiinm when 
the pupa slips out of its easa 

The whole period of evolution beiiig thus from ten to fourteen 
days pnlp, and the number of eggs'hdd by each female fly so numer- 
ous it iml be readily seen tliat any slight personal inconvenience 
to man, as produced by the habits of ue perfect insect are much 
more than comyicnsated for by the unceasing labours of its lorne 
os scavengers ; tire benefit being the more direct os tire work is 
invariably done close to huniau habitations, ^le a'orkings of the 
law of nature, by* which an excess of increase in any one species is 
diedccd, ore conspicuously shown in the cose of this insect Not 
only do the ordinary parasites df its own class (some Hymeuo- 
ptcron^ and in one recorded instance Coleopterous) attoidc it in its 
earUer stages, but certain cormuon birds ore parlicuhirly addicted 
to it in the perfect state (in whicli also a Ohdifer, a minute 
Europe represciitatiru of the scorpions, has also been found 
parasttically attadied to it). The vegetable world also supplies 
Eonie lethal agents in the shape of fun^ (notably* Eaipasa muscat), 
individuals detroyed by which are constantly to be seen in 
autumn unable to move, and distended or ruptured by* the 
cxpaiuion of the internal growth, the white spores of a-hidi are 
finally to be observed scattered romid their victim. 

Trivial as the house-fly may appear even to entomdogists, it is 
to^ be noted that recent obsen-ations by* the German biologist 
IVcissman on its development have lesnltM in his discovery* orbits 
possessing “iniagnal discs" in the early larval state — a structure 
deemed of snfiiciciit value to suggest a new division of the irhde 
JnseeCainto “Discota" and “Au^ota.” 

HOUSELEEE, Sempervivum, a genus of ornamental 
oveigieen plants belonging to the natural order Crasm- 
laceoe. About 30 speeies are known in gardens, some of 
wliich are hardy perennial herbs, and grow well in dry or 
rocky situations ; the others are evergreen shrubs or under- 
shrubs, fit only for cultivation in the greenhouse or con- 
servatory. The genus Sempervivum is distinguished from 
the nearly allied Sedum by having about 12 petals, and 
by the glands at the base of the ovary being laciniated 
if present. The common houseleek; S. teetorum, L. (Germ. 
Sauswurzd ; Fr. Jouhnhd), is often met with in Britain 
on roofs of outhouses and wall toiis, but is not a narive. 
Originally it was indigenous in the Alps, but it is now 
widely ^persed in Europe, and has been introduced 
into America. The leaves are thick, fleshy, and succu- 
lent, and are arranged in the form of a rosette lying dose 
to the soil The plant propagates itsdf by offsets on 
all sidc^ so that it forms after a time a dense cushion or 
aggregation of rosettes. The flowering stem, which is 
of raSier rare occurrence, is about a foot high, reddish, 

) cylindrical, and succulent, and terminates in a Icvd-topped 
cym^ roflexed at the circumference, of reddish flowers, 
which bloom from June to September. The housdeek 
has been known variously as the Houselick, Homewort, 
Great Houseleek, Sedum majus, and Crassula major altera, 
Sedum acre, L., bdng styled the Least Houseleek. lu 
Germany it is sometimes called Donnerkraut, from being 
supposed to protect the house on which it grows from 
thunder. The leaves are said to contam malic add in 
considerable quantity, and are reckoned by herbalists to 
possess cooling and astringent properties. The leaves, 
fradily bruise^ are applied to Iwmorrhoids, boiI% wens, 
and corn;^ and the exx)ressed juice is used as a remedy for 
inflammation of the eyes and freckle^ and espedally for 
thm sli (aphthie) in children, also for stings and burn^ ery- 
sipelas and herpes. Internally housdeek is used as a cooling 
remedy in dysentery and fluxes. The young leaves have 
also been eaten as salad, like Poriulaeca. S. glutinosum. 
Ait., and S. balsamifertm, IVebb, narives resi)ectively of 
Madeira and the Canary Islands, contain a very viscous sub- 
stance in large quantity, and axe used for the preparation of 
bird-lime; fishermen in Madeira, after dipping fheirnetsinj^^ 
an alkaline solution, rub them with this substance, 
ing ^em as tough os leather. S. montaman, L., Jgj jjjjg 
in Central Europe, according to Gmdin, causes jv^ 
purging ; S. arboreunj, L., to /teya defCwov of 
is omployed in pyp^s, the Snst, and norther 
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OT iWo Wood, their taml pei^tence is Twrinarkei In - ® 1880 it had 

xntellectnal qualities they hold fiie Tieiy foremost xank 

tile negroes ; they axe excellent agricnltiuists, and. ^ODSTOS, Sascc]^ (If 93-1863)^ an American general 

almost onanM by foreign influence, tl^y have devel^ ^ lexmgton, ^'wginia, 2d 

a vancty of mdnstnes, Bodies the miking of Match li 93. <fetha death of his father, a soldier of the 

Iwther, and gle^ as well as a veiy extenEire trade. Li ^ IMi, he removed with his mother to the 

&erm L^ne and the Gold Coast tetritmj the Eonssa fom settling in Blonnt county, Tennessee, was soon 

Glora, vrho voa &e first to enrol diem nnder the T^rirt«h ?® clwfc to a trader, and then as village scfaool- 
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a Afri«; and it is not only the Ja«Jaon in the vrar against r 
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onoaiL but serres ab fliA .. . ' to a Iienfonanmr - ^ 
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Kpnb^snd reelected faffix of the new 



319 


H 0 U- 

HOUWAERT, Jeax Bapiisxa (1533-1599), Flemisli 
poet, was the most prominent of the rhetoricians of his day. 
He hdd the title of “ Counsellor and Master in Ordiflaiy 
of the Exchequer to the Dukedom of Brabant” As a 
patriot and a friend of the prince of Orange he played a 
prominentpart in thererolution of the Low Conntriesagainst 
Spain, and when the prince entered Brussels victoriously, 
September 23, 1577, Houwaert met him in pomp at the 
head of the two chambers of rhetoric, the **Book” and the 
” Garland of Mary.” He died at Brussels, March 11, 1599. 

His existing works are of an oUegoiical and highly fantastic 
nder, and prove him to hare been a dSsciple of HatthTOde Castelyn. 
He wrote the Commerce of Amorositt/ (Den Handel der Amourcns- 
beyt), consisting of four plays or moralities in verse, namely, 
/Eneas and Dmo, Kareissus and Echo, JUdrs and ^enus, -and 
leander and Eero. His other principal poem is a didactic epic on 
the vanity of hnman lore, Pegasides Plegn, of den Zusthtf der 
Haeehdtn. These and other laborious and exemplary pieces gained 
him the title of the “ Homer of Brabant ” from his contemporaries. 
Houwaert prided himself on the introduction of classical and 
mythological names into his poems, but he had little or nothing of 
the antique ^iiit. 

HOYEDOH, Roger of, an old English chronicler, was 
in all probability born at Howden, in the East Riding of 
Yorkshire, and was possibly a member of a family which 
bad taken its name from the place. The date neither of 
Ids birth nor his death is known, and the first notice we 
have of him is as being sent in 1 174 by Heniy IL, on whom 
he was in attendance in France, to endeavour to induce 
the lords of Ghdloway to withdraw from their allegiance to 
the king of Scotland. He appears to have been recom- 
mended to the notice of Henry from his knowledge of law, 
and to hare occupied a place in his household. It has been 
conjectured, but without much evidence, that he was a 
student of Oxford ; and the ascription to him of a volume 
of lectures is also without ground to support it. From the 
interest manifested in his history regc^ng the dispute 
between Archbishop Roger of York and Bishop Hugh of 
Durham in regard to synodal fees, it has been supposed 
that he lumself held for some time the living of Howden, 
but this is likewise wholly devoid of direct corroboration. 
In 1175 he was employed by Henry in the delicate mission 
of inducing the monastic houses to send deputations to 
Woodstock for the purpose of choosing their rulers. In 
1189, the last year of Henry’s reign, he was appointed a 
justice itinerant for the forests in Northumberland, Cum- 
berland, and Yorkshire; and it is probable that after 
Henry’s death he retired to Howden, since from the number 
of his references to Yorkshire disputes it is evident that 
he must have been living in that county during the time 
that he compiled the la^r portion of his Chronicle. As 
the Chronicle doses abruptly in 1201, it is probable that 
he did not live long b^'ond that datel 

The work of Rqger of Hovedon, which commences with the dose 
of the Chionide of Bede in 732, is divided by Profesur Stubbs into 
fonr parts ; — the 1st ending with 1148, and consisting chiefly of the 
HisUnia post Bedam, with a few alterations and adutions ; the 2d 
ending with 1169, based principally on tho Melrose Chronicle, and 
from 1163 composed mainly of the A Beckett Icttcra contained in 
the collection m^e by John of Salisbuiy and Alan of Tewkesbury; 
tho 8d ending' with 1192, and virtually a condensirtion of Benedicts 
Chronide, with the occasional addition of unimportant details and 
several variations, many of which are inaccurate and of such a kind 
as to show that he wrote from memory; the 4th ending in 1201, 
and evidently a narrative of contemporat}' events. The work of 
Roger of Hovedon was dted in 1201 by Edward 1.. when claiming 
the lordship of Scotland, os one of the autlioritics in regard to the 
homage done by the earlier kings to his ancestors. The independ- 
ent value of the work belongs almost wholly to tiie lost portion, 
although various doenments of interest to be found nowhere else 
are incorporated in the 2d and 3d portions. 

Ihe Chmnlde tnu first printed In 1G98 in Sir Henry SavIIIe'a cofieetien of the 
Sertptora jwl Jledam, and wu reprinted at Frenkfott in ISOl. A tnnalatioa of 
It by K. F. Rilqr, B.A., appeared In 185S, and farms part of Bohn's Antiqnarlan 
Lltanry; and It has been pnblltbed In 4 wils., 16CS-7I, In the series of the 
Master of the RoUa under the editorship of Frofestor Stnhbs, whose preface con- 
tains an eiebonte erltlclsm of the work and n foil eoeonnt of the various 3ISS. 
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HOWARD, Heksv. See Surref, Earl of. 

HOWARD, JoHK (1726-1790), “ the philantbropisV’ 
was botu in 1726, most probably on September 2, and at 
Enfield, where his father, a moderatdy wealthy retired 
London merchant, had a conntiy house. TTis childhood 
was spent at Oardington near Woburn, Bedfordshire where 
his father had a small estate ; for seven years he was under 
the tuition of the Rev. John Worsley of Hertford (author 
of a Latin grammar and of a new translation of the New 
Testament); and he was afterwards placed for a short time 
at a private academy in London under Mr John Eames, 
F.R.S. At the close of a very imperfect school education 
he was apprenticed by his father at a considerable premium 
to a firm of grocers in the city ; but on the death of the 
elder toward in September 1742, by which he inherited 
considerable property, he bought up his indenture and 
devoted more than a year to foreign travel, during which 
he acquired some knowledge of French. Never constitu- 
tionally strong, he on his return to En gland settled in 
lodgings at Stoke Newington as a confirmed valetudinarian, 
his days being, spent for the most part in hypochondriac 
idleness (for little importance can be attached to what have 
sometimes been called his studies in medicine and meteoro- 
logy). Having been nursed through an acute illness by 
an attentive landlady, a widow of some fifty-three years of 
agf^ he felt that he could offer no adequate return short of 
marriage for her motherly kindness, and they were united 
accordingly in 1752. Left a widower in less than three 
years, Howard broke up his establishment at Stoke New- 
ington in 1755, and resolved to go abroad, the recent 
occurrence of the earthquake at Lisbon attracting him to 
Portugal The ship, however, in wMch he sailed was so 
unfortunate as to be taken by a French privateer, by whom 
both crew and passengers were carried to Brest, where they 
were treated with great harshness and almost starved. At 
Morlaix and at Carhaix Howard had further opportunities 
of observing the treatment to which prisoners of war were 
usually at that time sulgected ; and when permitted on 
parole to return to En^and to negotiate an exchange for 
himself, he not only accomplished his personal object^ but 
also successfully represented the case of those who had been 
his fellow-cairtives. Abandoning for the time his Lisbon 
schem<^ he now retired to his property at Cardington, where 
he continued to interest himself in meteorologi^ observa- 
tion, for some slight notes on which he obtained publication 
in the Transactions of the Royal Society, of which he had 
been admitted a member in 1756. After his marriage 
(April 1758) to Henrietta, eldest daughter of Edward 
Leeds of Croxton, Cambridgeshire, he continued to live a 
secluded lif^ partiy at Ciardington and partly on another 
property which he had purdrased at Watcombe, Hampshire. 

In both places he distinguished lumself as a kind landlord, 
and at Cardington especially he displayed a highly enlight- 
ened philanthropy in his efforts to raise the condition of 
the poor by the construction of model cottages and by the 
erection of schools. In March 1765 his home was again 
desolated by the sudden and unexpected death of his 
wife, a few days after she had given birth to a son, her first 
and only child ; and soon Howard’s drooinng health and 
spirits imperatively demanded a change of air and scene. 

After visiting Bath and London, he in the spring of 1768 
crossed to Holland ; and another brief stay at Cardington / 
was followed by a prolon^d tour in France, Switmrland, ^ 
and Italy as far os to Napes, whence he returned in 1770 
by Germany and the Rhine. Having resumed his former ^ 
course of life at Cardington, he was in 1773 named hig’he 
sheriff of Bedford, an office whidb, although as a nq^ were 
formist he was unable to take the usnal^ tests, he laber had 
to accept The characteristic work of his life uqtare. The 
to have now begun. When the assizes we^lucted by this 
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not content Wmadf witih wtting out tbft trials in open court, 
his inquisitiveneBS and liis benovolonco alike impelled Itim 
to Tisit the jail to wMcIi the prisonets had been condemned. 
Howard found it^ like all the priBons of the tim^ wretchedly 
defectiveinallitsaTrangementB; but what diiefly astonished 
and Bboeiked him was an almost incredible abuse arising out 
of the circumBtance that neither the jailer nor his subordi* 
nates were salaried officers, but were dependent for their 
livelihoDd on fees which they rigorously exacted from the 
prisonerB themBelTes. He found it to be a fact that some 
whom the juries had declared not guilty, others in whom 
the grand jury had not found even Budi appearance of guilt 
as would warrant a trial, others whose prosecutors had fiuled 
to appear, were frequently detained in prison for months 
after they had ceased to be in the position of accused 
parties until they riiould have paid the fees of jail delivery. 
(See Introduction to TIte Stale of the Prisons in England 
and Wales,) His prompt application to tho justices of the 
county for a salary to the jailer in lieu of his fees was met 
by a demand for a precedent for charging the county with 
such an expense. This he undertook to find if sudi a thing 
uristed. He went accordin^y from county to county until 
his journey had extended to every town in England which 
. rantained a prison, but the olgect of his search eluded 
inquiry. He could find no precedent for cbar;^ng tho 
county with the wages of its servants, but he did find so 
many abuses in prison management which imagination had 
never conceive^ and so many sufferings of which tho 
general puhlic i^w nothing, and of which the law took 
no account, that he determined to devote to tho exposure 
of those wrongs and the reform of toose abuses whatever 
time and money might be needful. The task cost him a 
fortune^ and the bast remaining yearn of his lifa The 
sAject of prison reform, indeed, had not previoudy been 
whoDy absent from the public mind- As early as the 
yw 1728 the House of Commons hod appointed a com- 
mi^ to inquire into the state of Newgate, the Maishalsoa, 
Md other Won prisons, where abuses had come to 
2igtit which had caused the house to order the arrest of 
several governors of jails, who were tried for high mis- 
demeanonrs (see ReporU of the ConmiUec Afpointtd to 
In^ ^ State of the Gaols, 1739). Much mora 
Pophwn, membw for Taunton, had foreed tho 
^^ture at least to discuss the propriety of 
papng fixed eahnes to jailers out of the county rates • hut 

had bee n withdrawn with a view to its bang again hioueht 
“ nmend^ form. The way^had thus l4n 
pre^d for a fnendly reception to anythimt Howard 
^ht have to « the result of his inv^^oiS a^ 
hi of hiafittt rapid anrvqr of the English prisons 

inflnenceof the supporterB^onham's 

he himcnif aramtnfa« ™ had been received and 
the house resSia ‘Sftohn earned, on 

to the bar, and that Mr RnBai a to called 

House rSytJsiWe Wfh*’ acquaint him that the 

to communicate to the houRA kingdom, and 

.ud. to iTSiS, 
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not even tft I provided for the sick, and proper care 


token to get them medical advice ; that the naked riiould 
be clothed ; that underground dungeons should be used as 
little as could be ; and generally that such courses should 
be taken as would tend to restore and preserve the health 
of tho prisoners. It was highly characteristic of the man 
that, having caused the provisions of tho new legislation to 
bo printed at his own private cost in large tyjjc, he sent a 
copy to every jailer and warder in tho kingdom, determined 
that no one should bo able to plead ignorance of the la\r if 
detected in the violation of its provisions. He then set 
out upon a new tour of inspection, from whidi, liowevcr, he 
was brought liome by the ajiproacli of a general election in 
September 1774. Siding with those who objected to the 
American policy of tho Government, he had consented to 
stand as one of thounti-ininistcrial candidates for Bedford; 
although, however, he was returned by a narrow majority 
along with his friend Whitbread, he a ns unseated after a 
scrutiny on account of tho alleged disqualification of f>omc 
of those voters who had supported him. IIo was thus left 
entirely free for tho vigorous prosecution of the special task 
which he had assigned himself; and he began to bare 
thoughts of publishing the iiiimcnse mass of facts which ho 
had so industriously collected, and which xtqb still so rapidly 
accumulating. But after a tour which had extendod to 
Scotland and Ireland, it occurred to him before going into 
print that his notes would be much enhanced in utility if 
supplemented ^vith the regulations and arrangements of 
the more important Continental prisons. In April 1775, 
accordingly, he set out upon an extended lour through 
Franco, tho Low Countries, ond Germany. At Baris he 
ivas at first denied access to the prisons ; but by recourse 
to an old and almost obhuletc law of 1717, according to 
which any person wishing to distribute alms to the prisoners 
was to be admitted and allowed to dis|»cnsc his charity 
with his own hand, ho succeeded in inspecting the Bicetre^ 
the Forae 1 Ev«iue, and most of the other i>locc.s of confinc- 
mcn^tuo only important exception being the Bastille* With 
regard to this last, however, lie succeeded in obtaining pos- 
session of a suppressed pamphlet, whieb he afterwards 
translated and pablishcd in English, to the unconcealed 
chapn of the Trench authorities. At Ghent he examined 
mth special interest tho great Mnlsoii dc Force, then recently 
crect^ ; Its distinctive features— useful labour, in the 
prisoners bad a share, and complete 
»»«»*«» ^ night-drow from him tho 
£ rK “ ‘ iiislilution." At Amster- 

rnmn««f” genotally, hc wos niuch struck with the 
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— that relating to “proposed improvements in tbcstrncturo 
and management of prisons " — constitiitingless tlian a tenth 
part of tlio whole. One portion of his subject, indeed, — 
that relating to the ships used for transportation of connets, 
— ^had been to some extent taken oat of his hand by the 
passing in 1776 of the <\.ct authorizing the hulk system ; 
but oven in this connexion the appearance of his work was 
highly opportuna Following within a few years the pub' 
lication of Bcccaria’s work On Crimes and Fumshments, 
it called public attention to the practical question of the 
treatment of criminals in a manner which compelled the 
adoption of remedial or at least of palliative measures, 
although the full difficulty and delicacy of the problem 
had not as yet been thoroughly appreciated. One of the 
most immediate results was that Sir 17. Blackstono and Mr 
Eden were requested to draft a bill for tho establishment 
of ponitentiarj* houses, whero by means of solitary’ imprison- 
ment, accompanied bj' wcli-regnlalcd labour and religious 
instruction, the object of reforming the criminal and inuring 
him to habits of industr}’ might be successfully pursued. 
New buildings were manifestly necessary in order that tho 
provisions of such an Act might be carried into oQcct ; and 
as no one seonied to know how to set about their construc- 
tion, Howard volunteered to go abroad again and collect 
plans and other information. On this errand (April 1778) he 
iitst went to Amsterdam, and carefully examined the “ spin- 
houses” and “ rasp-houses” for which that city was famous ; 
next he traversed Prussia, Saxony, Bohemia, Austria, and 
Italy, everywhere inspecting prisons, hospitals, and work- 
houses, and carefully recording the merits and defects of 
caclu In the course of this tour he was received mth 
marked consideration and respect at more than one court ; 
but the personal incident of greatest consequence was one 
which befcl liim on a vo}'age along the Tuscan coast. A 
sudden and violent storm had compelled the master of the 
small vessel in which he had taken a passage for Leghorn 
to seek the shelter of land; cold, wet, and exhausted, 
passcngeisjand crew reachsd a little island harbour, but 
only to 6nd that through fear of the plague (they having 
sailed from a port supposed to be infected) a lauding was 
refused them. Driven backagain ux)on the storm, they were 
carried by its violence to the coast of Algeria, where a 
similar experience was encountered, permission to enter the 
harbours there also being peremptorily denied. It was this 
occurrence which first directed Howard's attention to the 
subject which engrossed his attention in after years, and 
in the investigation of which ho ultimately lost his life. 
Leghorn at lost reached, ho hastened northwards through 
Lombardy, France, and Flanders, arriving in England in 
1779. The information he had obtained having been placed 
at the service of the House of Commons, a bill was intro- 
duced and passed for building two penitentiary houses in 
Middlesex, Surrey, Kent, or Essex (as might be afterwards 
determined), and Howard was appointed first supervisor 
(19 Geo. IIL cap. 74). Tho scheme, however, did not 
proceed without friction too trying for his patience ] and 
after much time had been lost in interminable discussions 
with his colleagues as to the sites of the proposed buildings, 
he in January 1781 wrote to- Lord Bathurst resigning 
his post before anything practical had been -achieved. 
In 1780 he had published a quarto volume of 220 pages 
os an appendix (the first) to his State of Prisons \ about 
the same time alscrhe caused to be printed bis translation 
of the suppressed French pamphlet on the Bastille; but on 
obtaining release from his employments at home bis passion 
for accumulating statistics urged him to new and more 
extended Continental tours, as far as to Denmaric, Sweden, 
and Bussia in 1781, and to Spain and Portugal in 1783. 
The results of these joumej's (which were full of carious 
and romantic incidents) were embodied in 1784 in a second 
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appendix, Avith the publication of which his direct labours 
in connexion with the subject of prison reform may be said 
to have ceased. The five remaining 3 'ears of his life were 
chiefly devoted to researches on a dmerent though cognate 
subject, that of the means which ought to be used for pre- 
vention of the plague, and for guarding against the propa- 
gation of contagious distempers in general. Having at tho 
suggestion of his medical friends provided himself with a 
list of queries to be jmt to the physicians in attendance at 
the lazarettos he proposed to visit, he in November 1783 
sailed for Holland, and thence travelling through France 
inspected the great lazaretto at MarseiUes, though with 
cousidemblc difficulty, owing to the unfriendliness of the 
authorities. He next passed through Florence, Borne, and 
Naples to Malta, whence he sailed b}' Zante to Smyrna, 
where his reputed medical skill opened all the prisons and 
hospitals to his inspection, and where he had ample oppor- 
tunities of studying the plague in its most fatal form. He 
then went to Constantinople, where tho fame of his skill 
had preceded him, and where some further fortunate 
practice greatly added to his prestige. Declining the * 
hospitalities of the British ambassador, however, he devoted 
liimsclf entirely to the care of the neglected poor, and per- 
sistently forced his wn}' into infected caravanserais and 
pest-houses whither 2 )hysician and dragoman alike dediued 
to follow him. At length his researches seemed to be 
complete ; and with a great accumulation of papers and 
momomnda, he was preparing to return homewards by 
Vienna, when it occurred to his scrupulous mind that he 
still lacked one essential qualification fur practically dealing 
with the matter which he had taken in hand; he had not 
os yet had any personal experience of quarantine discipline. 
Altering his plans accordingly, he returned to Smyrna, 
and, deliberately choosing a foul ship, took a passage to 
Venice t1;at ho might there undergo the usual confinement. 

A protracted voyage of sixty days, during which an attack 
by pimtes gave Howard an opportunity of manifesting in 
a now form that personal bravery which was one of his 
characteristics, was followed by a weary term of confine- 
ment w'hich enabled him to gain, though at the cost of 
considerable hardship and suffering, the experience he 
I had desired. While imprisoned in the Venetian lazaretto 
I ho received two pieces of intelligence which from very 
opposite causes gave him acute pain. One was the 
announcement of a proposal that a statue should be 
erected commemorative of his services in tho cause of 
humanity; to Howard as “a ijrivate man with some pecu- 
liarities,” desirous to retire into obscurity and silence, it 
presented itself ns a “hasty and disagreeable measure,” 
“a distressing affair.” Tho other was the information 
that his only son, a youth of twenty-two j^ears of age, after 
a course of flagrant misconduct, had lost his reason and had 
been put under restraint. Beturning hastily by Trieste 
and Vienna (where ho had a long and singular inteiview 
with the emperor Joseph II.), he reached England in 
February 1787. His first care related to his domestic 
concerns; after these had been put into such order as they 
admitted, ho set out upon another journey of inspection of 
tho prisons of the United Kingdom, at the same time busy- 
ing himself in preparing for the press the results of his 
recent tour. The somewhat rambling work containing them 
was published in Fobruaiy 1789 at Warrington, under 
tho title An Account of the Princijml iMsarettos in Europe : 
with various Papers relative to the Plague, tt^dher with 
further Observations on some Fordgn Prisons and Hospitals^ 
and additional Remarks on the present state of yiow^ 
Great Britain and Ireland. In the conclusion 
ho committed with some solemnity the result of 
labours to his country, and announced his in^^ted by this 
again visiting Bussio, Turkey, and boim oth*> 
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.nd of hu tour in the East, adding these word^ 

*‘I am not inseLbleof the dangers that must attend snch 
n iey. Trusting, however, in the 
kind providence which has hitherto prwerved me, I 
and checrfuny commit myself to the dispMsl of ^er™g 
wisdom. Should it please God to cut off my life in the 
prosecution of this design, let not my ^ ““"S 

imputed to rasliness or enthusiasm, but to a dehbei^ 

ate^ conviction that I am pursuing the path of d“ty. 
to a sincere desire of being made an instrument of more 
extensive usefulness to my fcHow-maturra than could be 
expected in the narrower circle of a retired life. The 
eMCUtionof the purpose he had thus expressed was delayed 
for some time by the necessity for making special arrange- 
ments with regard to his private affairs in ccmsequence of 
the confirmed insanity of his son; but early in July 1789 
be fin'dly embarked in wliat proved to be his last journey. 
Travelling overland from Amsterdam 1^ Hanover, Berlin, 
Konigsberg, and Riga to St Petersburg and Moscow, and 
so southwards, and visiting in passing the military hospitals 
that lay on 1^ route, ho reached Cheison in November, 
b the hospitals of this place and of the immediate neigh- 
bonrhood he found more than enough to occupy his attention 
while ho awaited the means of transit to Constantinople. 
Towards the end of the year his medical advice was asked in 
the case of a young lady who was suffering under the camp 
fsver then prevalent, and in attending her he himself took 
tlie disease, whidi terminated fatally on January 20, 1790, 

Give me no monument,” ho liad said, “ but lay me quietly 
in the earth ; place a sundial over my grave, and let me be 
forgotten but a life like his had made snch a burial even 
iu a foreign land impossible, and his remains were followed, 
respectfully and sorrowfully, by many thousands to the 
graven where they now lie near the village of Dauphigny 
on the road to St Nicolas. A statue by Bacon with a 
suitable inscription was afterwards erected to his memory 
in St Paul’s, London. 

In personal appearance Howard is described as haniig 
been short, thin, and sallow, — unprepossessing apart from 
tlie attraction of a penetrating eye and a benevolent smile. 

There was an animation in his manner and a quickness in 
his gait which corresponded with the activity of his mental 
powers. In his address he was dignified, kind, and con- 
descending, always adapting himself to the persons with 
whom he conversed ; os free from a cringing servility 
amongst his superiors in station as he was from arrogancy 
towards those of lower rank” (Field). In point of intel- 
Icctnal ability he cannot bo said to Imvo been possessed of 
more thnn the ordinary endowments ; nor had education 
done all that was possible for the development of those 
which he had. That he was of a deeply religious tempem- 
ment is abundantly shown by the meagre remains we have 
of his letters and diari^ ; while the greater part of his life 
shows that his enthusiasm of humanity was the uuusual 
yet normal outcome of the sinccrest piety. His benevo- 
lent impulses were sustained by a rare degree of energy and 
determination, while they were guided by a remarkable 
delicacy of tact and an equally remarkable vigour of prac- 
tical common sDiue. It would be idle to speculale how 
far Howard's work could have been done when it was, and 
ns it was, by a man differently endowed. Doubtle^is the 
reforms which he inaugurated were reforms urgently colled 
for by the spmt and enlightenment of Lis age; but this 
enhance than diminishes the imperishable glory 
^^hich belongs to him of having been the foremost to 
cQou articulate voice to that demand. “In tha amln nf 
tho labours of the legislator and the^-riteJ 
“m is.beloiv heaven. His kingdom 
they 6aid/« otter world ; he died a martyr after livine an 
not even tB-J ’tham). ' “S ^ 


See Anecdotes of the Life a, A ChanieUr of John Uvmrd vrit^ 
iw a C«^fein«»(l790); Aikin, Vitm of the Ghmm^ aiM Pubhe 
rt- lau John Hoieard ; Memoirs, by Baldwin Brown 
Q818) "^lor (1836), Hopivoith Dixon ““d 

Stoug£ton^l853} ; and Cmreapmdffnu of Jolm Htncardf iirflA 
iftmoir and ifiwaWw (1855). * t r 

HOWE, Jouw (1630-1706), one of tho greatest of the 

later Puritan divines, was bom May 17, 1630, at Lough- 
borough, Leicesterriiire, of which parish his father was 
minister. When hardly five years old he was removed to 
Irdand by his father, who, unable to support the ecclesi- 
astical policy of Archbishop Laud, had been ejected from 
his living: On the outbreak of tho Irish rebellion in 
1641, the exiles returned to England ; and, fixing his abode 
in Lancashire, the elder Howe conducted in person the 
studies of his son, who in his seventeenth year (May 19, 
1647) entered Christ's College, Cambridge, as a sizar, and 
in tho following year took his degree of B.A. Daring hU 
residence in this university ho made tlie acquaintance of 
Cudworth, More, and Smith, from intercourse with whom, 
doubtless, as Calamy suggests; as well os from direct 
acquaintance with the Diuloffiits themsdves, his mind 
received that Platonic tinge ” which is so pen^eptible in 
his writings. Immediately after graduation at Cambridge, 
he removed to Oxford, where ho took the same degree 
in the following year, and, after becoming a fellow of 
Magdalen College, proceeded M.A. in 1652. On leaving 
Oxford in that year he returned to his fathers retreat in 
Lancashire, and received ordination at Winwick from the 
hands of Mr Hcrle, the minister of the parish, who was 
assisted by the ministers of the neighbouring chapelries. 
Sometime afterwards “an unexpected conduct of divine 
providence ” boro him to Great Torrington in Devonshire, 
where he 'spent some years as jmstor. It was there that 
he preached those discourses wliidi at a later period 
took shape in his treatises on The BUosednesa of the 
Rxghteoua and on LtUghiing in God, There also it* was 
that he married the daughter of “his inner friend” Mr 
George Hughes. In the beginning of 1657 a journey to 
London accidentally brought Howe under the notice of 
Cromwell, who, strack by Iris appearance and preaching, 
made him his domestic chaplain. In this prominent 
position, which he had accepted with very great reluctance, 
Iris conduct as the almoner and confidential adviser of the 
Protector was .such as to win the praises of c\*en tho 
bitterest enemies of his part}-. Without overlooking the 
due claims of the Puritans, he omitted no opportunity of 
helping pious and learned men of other denominations, 
Warf (afterwards bishop of Exeter) and Thomas Fidler 
having been among the number of those who profited by 
Howe's kindness, and who were not ashamed subsequently to 
express their gratitude for it. On the deposition of Ricliard 
Cromwell, Howe returned to Great Torrington, where, like 
all who had played a conspicuous part under the Common- 
wealth, lie soon after the Restoration found himself an object 
I of siupicion^ and hatred ; in 1662 the passing of the Act 
1 of Uniformity drove him from his parish. For several 
years he now led a wandering and uncertain lif^ preaching 
in secret os occasion ofiered to handfuls of trusted hearers. 
More than once his liberty was in imminent peril ; and it 
^ 18 alleged by Calamy, though on doubtful grounds, that for 
! two montlis in 1666 he was imprisoned in tho Isle of St 
■ Aicliolas in Plymouth Sound. Impelled by the demands 
want, he in 1668 published the treatise entitled 
The Blesatdnm of the liighteons ; tho reputation which ho 
had acquired by it procured for him in 1669 an invitation 
roin Lord Massarene of Antrim Castle, Ireland, t6 become 
Ilia domestic chaplain. At Antrim, where he was soon 
joined by his family, he accordingly spent six years of quiet, 
during which he frequently preached in public, wiih the 
approval of the bishop of the diocese, and also found time 
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to prodace the most > eloquent ol his shorter treatises, The 
Vanity of Man as Mortal^ and On Delighting in God ; there 
too he planned the largest (and also in some respect the 
greatest) of his work^ The Living Tem-fie. In the begin- 
ning of 1676 he accepted an invitation to become pastor 
of a nonconformist congregation in Silver Street, London ; 
and in the same -year he published the first part of The 
Living Temple, entitled Oomeming GoSs Existence and His 
Conversahleness with Man : Against Atheism or the Epicurean 
Deism. In 1677 appeared ^tractate On /Ae^econei7ea(/e- 
ness cf Gods Prescience of the Sins of Men with the Wisdom 
and Sincerity of His Counsels, Exhortations, and whatsoever 
means He uses to prevent them, n-hich was attacked from vari- 
ous quarters, and had Andrew jlfar\'el for oneof its defenders. 
His work On Thoughtfulness for the Morrow followed in 
1681 ; those on Sdf-Dedication and Union among Protestants 
in 1682 ; and that on Tlte Eedecmet^s Tears wept over Lmt 
Souls in 1684. During the earlier years that followed his 
settlement in London Howe had enjoyed comparative free- 
dom from annoyance on the ground of his nonconformity, 
and had been on intimate terms with many who already 
were or who aftenvards became eminent in the Established 
Church, such as Stillingfleet, Tillotson, Sharp, and Kidder; 
bnt the greater severity which began to be manifested in 
1681, and which continued to be shown daring the fol- 
lowing years, so interfered with his liberty that in 1685 
he gladly accepted the invitation of Philip Lord Wharton 
to travel abroad with him. The tour extended over the 
greater part of a year. In 1686, matters still seeming 
hopeless in England, he determined to settle for a time at 
Utrecht, where he officiated along with Mead and others 
in the English chapel, and also read privately with English 
students at the univetsily. Among his friends there was 
Burnet, the future bishop of Salisbury, by whose infiuence 
he obtained several confidential internews with the prince 
of Orange. In 1687 Howe availed himself of the publica- 
tion by James IL of the declaration for liberty of conscience 
to return to England, and in the following year he headed 
the procession of nonconformist ministers who* went to 
congratulate William on his accession to the English throne. 
The remainder of his life, so far as recorded; was extremely 
uneventful. In 1693 he published three admirable dis- 
courses On the Carnality ofRdigious Contention, suggested 
by the disputes and divisions that had so abundantly 
occurred among the nonconformists as soon as libert}' of 
doctrine and worship had been granted. In 1694 and 
1695 he published various treatises on the subject of the 
Trinity, the principal being A Calm and Solemn Inquiry 
concerning the Possibility of a Trinity in the Godhead. The 
second part of The Living Temple, entitled Animadversions 
on Spinosa and a French Writer pretending to confute him, 
with a recapitulation of the former part and an account of 
the destitution and restitution of Gods Temple among Men, 
appeared in 1702. About this time he appears to have 
f.illeu into shattered health, but 'he was able in 1705 to 
give to the world a discourse On Patience in the Especlation 
of Future Blessedness, which proved to be his last work. 
He died in London on April 2, 1706. 

Thongh excelled by Baxter os a pulpit orator, and by Owen in 
exegetical ingenuity and in almost every department of theological 
learning, Howe compares favourably with either os a sagacious and 
profound thinker, while he was much more successful in combining 
rdi^ons earnestness and femur of connetion with laige-hearted 
tolerance and cultured breadth of view. His style, moreover, 
hough not altogether free from the literary faults which may almost 
10 called characteristic of Puritanism, lias often a stately yet grace- 
iil flow which the modem reader will look for in vain in most of 
Towe's theological contemporaries. The works published in his 
ife-time, including a nnmoer of sermons and other occasional 
lieccs b^des tiiose specified above, were collected into 2 vols. fol. 
n 1724, and again reprinted in 3 mis. 8vo. in 1848. A complete 
dition of the jVhole Ji'orla, including much nostiiunious and 
dditional matter, a]ii*eared with a Memoir in 8 vols. in 1822 ; this 
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n u reprinted in 1 vol. in 1 838. The Memoirs of Howe by Calamy, 
orimiall}’ published in 1724, have been more than once reprinted, 
and form the basis of The Life and Character of Mame, with an 
Analysis of his WrUinys, by' Henry Bogers (1886; new ed., 

1868). 

HOWE, Bichaud Howe, Eabi, (1725-1799), English 
admiral, was bom in 1725. By his father Emanuel 
Scrope Howe, second Yiscount Howe in the Lish peerage, 
he was descended from an old family, several members 
of which attained distinction in war or in politics ; and 
his mother was the daughter of Baron ’Kielmaua egge, 
master of the horse to George L when elector of Han* 
over. Leaving Eton at the age of fourteen, Howe entc^d 
the navy as midshipman on board the “Severn,*' which 
then formed one of a squadron under Anson destined for 
an expedition against Spain in the Pacific. Nothing is 
recorded as to the manner in which he condneted himself, 
in the actions in which the squadron engaged, but he at 
any rate succeeded in winning the approval of his com 
mander, and in his twentieth year was made lieutenant. 
Shortly after this he was appointed to the command of a 
sloop-of-war, the “ Baltimore,” in which with the aid of 
the “Greyhound” frigate, commanded by Captain Noel, 
he signalized himself by defeating off the coast of Scotland 
two I^rench vessds, of greatly superior metal to his own, 
which were carrying supplies and reinforcements to the 
Pretender. On his arrivd m England he found that pre- 
vious to this action he had been raised to the rank of post- 
captain, and be served in this capacity on the coast of 
Guinea and on the Jamaica station. In 1748 he returned 
to England, and after spending three, years chiefly in the 
study of naval tactics, he was in 1751 appointed to the 
“ Glory,” of 44 guns, and employed on the coast of Africa. 

In May 1752 he was commissioned to the “Dolphin” 
frigate, in which he was employed for some years in pro- 
tecting the trade in the vicinity of Gibraltar. Shortly 
after his return to England he was appointed in 1755 to 
the “'Dnnkirk,” and joined the squadron of Admiral 
Boscawen, bound for America. In the course of the voyage 
thither Howe took a prominent part in capturing two 
French men-of-war, the “ Alcide ” and the “ Lys.” This 
action was virtually the commencement of the seven years’ 
war with France, in the coarse of which Howe in command 
of a small squadron succeeded in capturing from the French 
the island of ^ haussd, and, after obtaining a commission 
to the Magnanime,” distinguished himself in the attacks 
made on the Isle of Aiz, St Malo, and Cherbourg, mani- 
fested conspicuous courage and readiness of resource at 
the disaster of St Cas, and in the action with the French 
fleet under De Conflans disabled two of the enemy’s ships. 
Shortly before the close of the war Howe had married, and 
by the death of his brother Viscount Howe had inherited the 
family titles and estates. From 1758 till 1 782 he'represented 
Dartmouth in parliament ; in the latter year he ^vas raised 
to the British peerage os Yiscount Howe. In 1763 he re- 
ceived a seat at the board of admiralty, and in June 1765 he 
was appointed to the important office of treasurer of the 
navy, which he retained till August 1770. In October of 
this latter year he was made rear-admiral of the blu3, and 
nominated commander in chief of the fleet intended to be 
employed in tbe Mediterranean in view .of a probable 
rupture with Spain, which, however, did not take place. ** of 
In 1775 he was promoted rear-admiral of the white, and in..e wm 
the following year he received the command of the squadroic^ »od 
despatched to America, but owing to the insnfficienc.vancMSing 
his force he achieved no exploit of importance. Aft Iror tliat ne 
return to England he rras in September 1782 appo’rf ^o^ were 
the command of the Channel fleet, and ordered ^jom Haber tod 
to the relief of Gibraltar, then besieged by the of nature, 
laud and sea forces of France and Spain, wh' con lucted by tms 
seeding in supplying the garrison with stores : 
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he engagedat long ranges tliennited^eot^liich numbered 
44 sail to his 34, and caused them to retreat to 
January 1783 Howe succeeded Keppel as first 
tbe admiralty, an ofiice which he resigned in tfe f®U‘-'^"S 
April, but again accepted under tbe Pitt ministy, holding 
tt^ili July 1788. In July 1787 be was made admnnl 
of the white, and shortly afterwards was raised to an earl- 
dom. In 1790 he was appointed to the command o£ a 
fleet intended to operate against the Spanianh, but peace 
was condnded before any action took place. On the com- 
mencement of the war with Franco after the Revolution lie 
obtained tiie chief command in the Channel, and on the 
let of Juno 1794 gained a great victory over the French 
fleet off Ushant, dismasting ten of the enemy’s ships and 
taking seven, one of which, the “ Vengeur,” sank as she 
was being towed away. On the 9th August of the some 
year he resumed tlie command of the Channel fleet, but in 
none of his cruises was he fortunate enou^ to meet any of 
the enemy’s vessels ; and daring the greater part of 1795 
and 1796 ill health compelled him to remain on shore. 
In May 1797 he resigned his command. In the same 
year he was appointed with full powers to treat with the 
mutineers in the British fleet at Portsmouth and Spithead, 
and completdy succeeded, through the confidence they had 
in the friendlhiess of his intentions, and by the firm and 
judicious measures he adopted, in eradicating the causes of 
discontent. During the latter years of his life Lord Howe 
suffered much from ill health; and he died under a violent 
attaric of gout, August 5, 1799. A splendid monument 
was erected to Howe in St Paul’s Cathedral. 

Lend Houa is entitled to the excrationol praise of norer haring 
failed to bear himsdr with credit and success in any of his enter- 
prises. Theqnolities inwhichhe excelled were coolness, finnnes8,sea- 
manshipi&nd caution— an excess of the latter virtae,boweTcr, tending 
perhaps on 8(^ occasions to diminish the Instro and completeness 
of his victories. He introduced a new and thorough system of 
naval tactics, evolutions, and simals, and bestowed careful and 
minute attention on idl the details of the service. In person he 
was tall and wdl-nronortioned. His countenance was strongly 
marked, somewhat harsh in expression except when softened by liis 
ceniol smile, and dark in complexion-^lthongh the solrigwt of 
Block Dick which he was known in the navy was not due to 
this ciicninstanc^ but to a mezzotinto portrait of which 

hnng in his cabin. The benevolent friendliness of his din^tion 
bini the strong affection and confidence as well as respect 
of his ^men,^while no jHroressional jpalon^ prevented from 
doing foil justice to the ocdiievements of his omeers. 

HOWELL, James (1594-1666), a voluminous English 
au&or, best known by his collection of letters {Ejnstdee Ha- 
Elianm) and his Instnustiom for Forreine Travell^ which, 
in Mr Arberis phrase, form our first handbook for the Con- 
^ent^ Howell, as he was proud to acknowledge, was a 
Welshman ; he was born probably at Abemant in Carmar- 
thenshire, where his father was minister. From the free 
grammar school at Hereford he proceeded to Jesns College, 

1613. About 1617 we find him holding the post of 
^ n ®*®'‘ Mansdl’s glass-works in Broad Street, 
?n ^® Commissioned to go abroad 

!^noT7jii*VR0®o'!w ®®®® workmen. It 

. SSionJ that ho returned home, having visited 

fir ^ 0 ^'?“"”’ these three or four 

M rJIs bv ““^® ® J®®ting impression on 

forbrthrlnW^^ r®"i“ company with Lord Digby's 

i^ov^rricnlnfa vaIaa xu a. j® retum without success: 

that a 8'»m below his as earth is below hea\U V Untfi. 

they eaidf,-^ otter world j he died rmartvr“;ft.^ft “ 

not even tfltf '^tham). ^ often, lord president 

'uve been 




wonderfully fortunate. In 1627 he was elected M.P. for 
Eichmond; in 1632 he was sent as orator with the embas^ 
of the earl of Leicester to Denmark; and in 1642 the king 
appointed him one of the clerks of the privy counciL On 
suspicion of royalist leanings ho was committed to the Fleet 
prison by the Parliament in 1643, an^ though he professed 
himself most humbly submissive to its authority, he was 
allowed to languish in confinement till 1648. He had 
acquired considcmble fame by his. allegorical AcvSpoXoyca, 
published in 1640, and his /Mrfn<rfioiw/or jFbrmne Travdl^ 
1642 ; and now he was d^i^'ell to maintain himsolf by his 
pen. He edited and supplemented Cotgrave’s French and 
English dlctionaiy, compiled Lexicon Tctraglotton^ or an 
English^ Fmich, lialianf and Spanish J)ictio7iarg (Loudon, 
1660), translated various works from Italian and Spanish, 
and wrote a life of Luuis XIII. In 1660 he presented a 
petition for confirmation in the place of clerk of the privy 
conncil; and, though this was not granted him, the post of 
historiographer royal was created for his benefit In 1661 
he made application for tho ofiSce of tutor in foreign 
languages to the infanta Catherine of Braganza, and in the 
following year published an English Grammar irandated 
into Spanish He died in 1666, having realized to the last 
his favourite motto, “ Senes^ non segneseo^* Howell had no 
small^ability and learning; and all his writings are imbued 
with ji certain simplicity and quaintness. His elaborate 
allegones, Disoonrses of Trees and the like, are now dead to 
the root ; his linguistic labours, though of worth in their 
time, m a hundred times superseded; but his Letters 
(10th ed.\ 1737) are still almost models of their kind, and 
his /nffnrcftons, with their subtle observations and pithy 
parallel^ (ore well worthy of their place in Mr Arberis - 
series (Lc ndon, 1869). 

HOwaTT, Wiluam (1795-1879), a popular writer and 
poet^ was] bom in 1795 at Hoanor, Derbyshire, where the 
Howitts pad long been settled. His mother and father 
being members of tho Society of Friends, William was 
brought up, with his brotheis, in tbe faith of that sect, and 
edneated s't the local schools of the society. What he thus 
learned wap supplemented by studies in natural science and 
modem literature and languages ; and his leisure, spent in 
the woods and by tlie brook, fostered that love of nature 
which brightened every page he wrote and won his readers’ 
sympathy. \ A poem, published in 1814, on the Influence 
of Nature md Poetry on National Spirit^ was, so far as we 
know, his first printed work. He married in 1823 a 
Quaker lady, Mary Botham of Uttozeter, who as poetess 
and prose-wiiter occupies a place in literature no less dis- 
tinguislied than her husband’s. Tho first joint book 
appeared in the year of Uioir marriage under tho title, The 
Forest Minstrelf and other Poems. After a pedestrian excur- 
sion to Scotland, they took up their residence at Hottiughom, 
Howitt engaging in the business of an apothecary. In 1824 
ho printed A Poefs Tko/ughts at the Interment of Lord 
Byron. We now find that both he and his wife had become 
known by their contributions, chiefly in rustic verse, to The 
iMei^ry Souvenir^ The Amulet^ and other serial volumes of 
tIoow collectively issued with additions in 

^27Bs7ne2>esofafto7i of (founded on the plague). The 

Emtgmnt, and other Poems. In 1831 Howitt produced a 
work ol &e dass specially his own, The Book of the Seasons^ 
^ the Cal^dar of N iture, in which he drew a picture, from 
his own observations, of the appearances of mother earth in 
the garden, in the field, and by tbe stream during each 
of the twelve months. Of quite a different diameter was 
A Popular History ofPiiestcraft (1833), which ran throng 
several editmns, and gained him the favour of the active 

toerals of his time, and tho office of alderman of Notting- 
followed, in 1835, by a cognate work in 2 
.. en .1 Pantika, or Traditions of the most Ancient 
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Times. Having removed in 1837 to Eslier, to be near tbe 
literary circles of the metropolis, Howitt there wirote in 
snccession The Sttral Life of England, 2 vols., 1838; 
Colonization and Christianity, 1838; The Soy's Country 
Book, 1839 ; and the first series (aftern’ards extended) of 
Visits to Remarkahle Places, Old Halls, Battlefields, and 
Scenes illustrative of striking passages in English History 
and Poetry, 1840-42, in which he recorded impressions 
derived on the spot, and pictured each place with its in- 
habitants — freed, as he says, from the heaviness of the 
antiquarian rubbish piled upon them. Yisiting Heidelberg 
in J.840, primarily for the education of their children, the 
Howitts remained in Germany two years, studying 'their 
nei^bonr^ and busying their pens in descriptions of their 
new surroundings. In 1841 Howitt product The Student 
Life of Chrmany, under the pseudonym of “Dr Cornelius,” 
including transitions of some of the most popular German 
songs. The next year he published The Rural and Do- 
mestic Idfe of Germany, with charoaeristie Sketches of its 
Cities and Scenery, iu the year following a translation of 
Chamisso’s Wonderful History of Peter Schlemihli and in 
1844 The Life of Jack of the Mill, a version of Holthans’s J 
Wanderings of a Journeyman Tailor, and German Experi- 
ences, addressed to the English, a satire on the social life of 
Germany. In 1845 appeared Life in Dalecarlia, translated 
from the Swedish of Hms Bremer, The Renounced Treasure, 
and Johnny Darbyshire. The Aristocracy of England, a 
History of the English People, a political sketch, appeared 
in 1846, at the beginning of which year Howitt became 
connected with the management and pruprietomlSp of The 
People's Journal, a weekly paper. A disBgreeme|it leading 
to his withdrawal he started in 1847 a rival called jEToiciK’s 
Journal, bnt this was continued through three or four 
volumes only, though The Peoples Journal was merged iu 
it. In 1847 Howitt had translated Ennemos^'s History 
of Magic, and written an original work entitled Homes and 
Haunts of the most eminent British Poets, 2 vols., which 
was succeeded by The Hall and the Hamid, or Scenes and 
Characters of Country lAfe, and tiery speedily by Stories 
cf English and Foreign lAfe (Bohn’s Illustrated Library), 
in which Mrs Howitt assisted. Then appeared The Ycar- 
Bocik of the Country, or the Field, the Fored, and the Fire- 
side, and in 1851 a three-volume novel called Madam 
Dorringtqn of the Dene. 

Under the associated names of husband and wife an 
interesting work was brought out in 1852, The Literature 
and Romance of Horthem Europe: constituting a complete 
History of the Literature of Sweden, Denmark, Norway, 
and Iceland, in 2 vols. Iu June of that year Howitt,-with 
two sons and some friends, set sail for Australia, where 
he spent two of the most trying years of his life, working 
in the gold diggings, and visiting Melbourne, Sydney, and 
other towns. Some account of the novel situations in 
which he was himself placed is given in A Boy's Adventures 
in the Wilds of Australia (1854). Shortly afterwards he 
returned to the suburbs of London, on this occasion to 
Highgate, and narrated more elaborately his experiences in 
Land, Labour, and Gold ; or Two n Victoria, with 

Visits to Sydney and Van Diemei^f^ 2 vols., 1855, a 
work which speedily became...7^^\e condition of the 
Australian colonies totally unknown in 

England. - A furtheK^^ take P . ^raiiaQ life was given 
inl857inra/fr-^^ 'n,.. 
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The Ruined Abbeys and Castle of Great Britain, issuing, 
before its coihpletion. The Wye, its Ruined Abbeys and 
Castles (1863) ; and the same year Howitt printed a series 
of Letters on Transportation, and the Cmelties Practised 
under the Game Laws, and a work of great research, 

History of the Supernatural in all Ages and Nations, and 
in all Churches, Christian and Pagan, demonstrating a 
Universal Faith, 2 vols. To a man with the mental de- 
velopment of Howitt the miraculous became at all time; 
an.absorbing speculation; and he adds to these pages “his 
own conclusions from a practical examioation of the higher 
phenomena through a course of seven years.” “ If,” he 
reasons, “you crush the supernatural you must crush the 
universe.” Other works from Howitt’s prolific pen were 
Sajgmt's Peculiar (1864) ; The History of Discovery in 
Austridia, &c., 2 vols., 1865 ; The Ruined Abbeys of the 
Border (1865), and of Yorkshire (1865), jointly with his 
wife ; Woodbum Grange, a story of English country life, 

3 voLs., 1867 ; The Notihem Heights rf London, an anti- 
quarian and topographical description of Hampstead, 
Highgate, &c., 1869; The Mad War-Planet, and other 
Poems, 1871 ; The Religion of Rome, 1873. Suffering 
from bronchitis, Howitt had now made Borne his winter 
residence, passing tlie summer in l^rol. He died at Borne 
on the 3d of March 1879. 

HOWBAH, the largest and most important town in the 
district of Huoghly, Bengal, and the headquarters of the 
magisterial district of Howrah, is situated on the right 
bank of the Hooghly river, opposite Calcutta, and forms a 
suburb of that city. Since 1785 it has risen from a small 
village to a town, with a magistrate, subordinate judge, Ac., 
of its own. The total area of Howrah and suburbs within 
municipal limits is 11*05 square miles; the population in 
1872 numbered 97,784, of whom 54,098 were males and 
43,686 females (Hindus, 79,335 ; Mahometans, 16,611 ; 
Christians, 1484 ; others, 354). Tlie municipal income in 
1871-72 was £13,994. The town is lighted with gas ; it 
contains several large and important dockyards, and is also 
the Bengal terminus of the East Indian Bailway. Mills and 
manufactories of various sorts are rapidly developing. 
Communication with Calcutta is carried on by means of 
ferry steamers, and by a massive pontoon bridge, which 
was opened for traffic in 1874. Howrah is a suburban 
residence for many people who have their places of business 
in Calcutta. Sibpur, one of the suburbs of Howrah, situated 
opposite Eort-Williom, a small village at the commencement 
of the century, is now a fiourisliing little town. To the 
south of Sibpur are the Boyal Botanical Gardens and the 
Bishop’s College. 

HOXTEB (Latin, Huxaria), a town of Frussio, capital 
of a circle in the government district of Minden, province 
of Westphalia, is situated on the Weser at its confluence 
with the Grube and the Schelpe, and on a branch line of 
the Westphalian Bailway, 24 miles S.W. of Holzminden. 

It is the seat of a prorincial office and of a circle court, 
and possesses an Evangelical and a Catholic church, a 
s}’nagogae, a g}'mnasium, a building-sriiool, and a hospital. 
The Weser is crossed by a stone bridge about 500 feet in 
length, erected in 1833. On the Brunsberg adjoining the 
town there is an old watch-tower said to be the remains of 
a fortress built by Bruno, brother of Wittekind. Near^^ 
Hoxter is the castle, formerly the Benedictine monastery 
of Corvey (see Coevey). The principal mannfactur&« ^ 
the town are linen, cotton, cement, and gum, and tI[,„(.Q^g{„g 
also a considerable ship])ing trade. ■ Jl^e populajj^p jjg 
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HOYLE. Edmusd or Edmosd (1672-1769), 
systematiar of the laws of whist, and author of a 
^mes was bom in 1672. His parentage and plaro of 
Mrfch ire unknown, and few detaUs of bis hfcare 
For some time he was resident in Londo^ and 
supported himself Vy giving iiwtractiou in ^ ^ 

wWst FortheuseofhispupiIshedrewupafSAorf/reafn^ 

on the game, which after circulating for some tune in ^u- 
ecript ™ printed by him and entered at Stationera Hall 
in November 1742. The laws of Hoyle continued to be 
regarded os authoritative until 1864, since which time they 
have been gradually superseded by the new rules adopted 
by the Arlington and Portland dubs in that year- He 
also published rules for various other games, and his book 
on games, which includes the Short Treatise^ has passed 
into many editions. The weight of his authority is indi- 
cated by the phrase " according to Hoyle,” which, doubtless 
Brat applied with reference to whisl^ has gained currency 
as a general proverb, Hoyle died at Cavendish Square, 
London, August 29, 1769, 

HRABANUS MAUEUS IIAGNENTIUS (776-856), 
archbishop of Main^ and one of the most prominent 
teachers and writers of the Carolingian age, was born of 
noble parents at Hainz about the year 776, Less correct 
forms of his name are Rabanus and Rhabanus. At a ve^ 
early age he was sent to Fulda, where he continued until, 
on attaining the canonical age, he received deacon's orders 
(801); in the following year, at the instance of Batgar 
his superior, he went along with Haimou (afterwards of 
Halberstadt) to complete his studies at Tours under Alcuin, 
who in recognition of his diligence and purity gave him 
the surname of Haurus, after St Maur the favourite disciple 
of Beuedict, Returning after the lapse of two years to 
Fulda, he was entmsted with the principal charge of the 
school which under his direction rose into a state of great 
efficiency for that age, and sent forth such pupils as \yalafrid 
Strabo, Servatns Lupus of Ferri&res, and Otfrid of Weissen- 
burg. At this period it is most probable that his Exmpiio 
from the grammar of Priscian, long so popular as a text- 
book dutmg the Middle Ages, was compiled. In 814 lie 
was ordained a priest ; but shortly afterwards, apparently 
on account of disagreement with Ratgar, he was compelled 
to withdraw for a time from Fnldo. Tliis “banishment” 
is understood to have occasioned the pilgrimage to P^estine 
to which he alludes in his commentary on Joshua. Return- 
ing to Fulda on the election of a new abbot (Eigil) in 817, 
he himself five years afterwards (822) became superior. 
The duties of this office he discharged with efficienpy and 
snee^ until 842, trban, in order to secure greater leisure 
for literature and for devotion, lie resigned and retired to 
the neighboniing cloister of St Peter’e. In 847 he was 
again constrained to enter public life by bis election to 
succeed Otgar in the mebbUboprio of Meini^ which see he 
nccnpied for upwards of eight years. The princiijal inci- 
dents of historical interest bdonging to this period of his life 
irere those which arose out of his rdations to Gottschalk : 
they may be resided as thoroughlv/nisneal of that cruel 
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EccleaasticiitJeremiRb,Umcntalion8.Ezdkicl,Macca^^ 

Sic Epistles rf St Paul, including igbrews) ; and vanoua tieatww 
relating to doctrinal and procticalOTlncct^inclutog J®e 

aeries o1 Homilies. Perhajp the mort important is that,^^«irfft)nc 
Cicrieorum, in three books, by whidi he did nmch to tang into 
prominence the views of Anguine end Gregoy the Great as to tlie 
mining which was requisite for a nglit dischaige of tlie dopl 
function ; the most popular has been a ccpparativoly worthless 
tract Ik laudihus Saneta: Cmeis. Ammig the others may ho men- 
tioned that 2k wrw Libri acwX, sire Elifmologiamm (taw, a land 
of dictionary or encyclopiedia, designed as a help tomrds the his- 
torical and mystical interpretation oi benplnrc, the Ik Saaif 
Ordinibits, the Jk Eiseiplina Ecelesiasliea, and tlio irarlifralogitinu 
All of them are characterized hy erndition (he knew even some Greek 
and Hebrew) rather than by originality of thought. The poems are 
of singularly little interest or value, exemt os including one form 
of the “Veiii Creator." In the annals of Cormon philology aspedal 
interest attaches to the Ghssaria Lalino-Theodisea. A commentaiy. 
Super Por^yrixm, printed by Consin in 1836 among the Onvrama 
intdits ^Ahilard, and assigned both liy that editor and by Ilanreau 
to Hmbanus ^ilourus is now generally bdimd to has-e been the work 
of a disciple. 

The flnt nominally complete edition of tlie noilss of llnibanns Mannis nos that 
of (Wiener (CoIoRnc, S ^oli. fd , TIic Opera Omaia fonn vols evil -cxU. 

of Mlime's IWro/agtte CVmiis OmpMus. Tlie J)e Unirerso Is tlio rabject of 
Cbm/wnffvm der Satuntu^mdu^ien on ifcr Sehnle cn Falda fm /X. /oArhnmlff't 
(Dcilln. ISSO). Sfanina Is the rabjcct of monogmplis by Srlmaic {De ithabano 
Mauroprimo Germmiia praeepfere, 1811). Knnstmenn UlMorieehe XimegrapMe 
uber l/rabaaus Maffnentw^ Ataarus^ 1811). Spongier (£e&efi dee An/. ifAoSofiiiir 
J/harirjL 1856), and KOhIcr (Jlhabaws Ifatini* «. die Srbute xu /h/tfo. 187(^. 
J^ii^byhls di^dple llndolpliiis and by Joannes THtliemins aie printed In the 
CdORhe edition of the Opera. See n1«o rerts. J/omtm. Oerm. //ut., ^ols. L and 
IL ; avj^ Bahr, Oeteh d tooiinAffl literatar Im Xarolfitp. XeitaUer^ 3840. 

,OS■\^THA (frequently Roswitha, and properly 
Hito'^tTiT), early mediieval dramatist and ebronider, 
occupms a very notable position in the liistoij of modem 
Enropran litemture. Her endeavours formed part of 
the litemry actirity by which the age of the emperor 
Otto tta* Great sought to emulate that of Charles the 
Great, ybe famous nun of Gandershoim has occasionally 
been confounded with her namesake, a learned abbess of 
the sam^ convent, who must have died at least half a 
century onrlicr. Tlie younger Hrosvitha was bora in all 
probability'' about the year 935 ; and, if the statement be 
correct that she sang the praises of the three Ottos, she 
must have*, lived to nenr the close of the century. Some 
time before the yeap 959 she entered the Benedictine 
nunneiy of jGandcrslicim, a foundatiou which was confined 
to ladies of German birth, and was highly favoured by 
the Saxoiridynasty. Tn 959 Gerbeipi, daughter of Duke 
Henry of Bavaria, and therefore niece of the emperor Otto 
L, was ccmsecrated abbess of Gnndorsheim, and the earlier 
literaiy e^rts of the yonlhful^Hrosntlm (whoso own con- 
nexion with the royal family appears to bo an unauthenti- 
cated tradimn) were encouraged by the still more youthful 
abbess, and py a nun of the name of Bicliarda. 

The literary works of Hrosvitha, all of which were as a 
matter of course in Latin, divide themselves into three 
groups. Of these the first and least important comprises 
eight narrative religious poems, in leonine hexameters or 
distichs. Their subjects are the Nativity of the Virgin 
(from the apocryphal gos 2 )el of St James, the brother of 
our Lord), the Ascension, and a series of legends of saints 
(Gandql^fii, Fela^ns, Thcophilns, Basil, Denis, Agnes). 
Like these narrative poems, the dramas to which above all 
Hrosvitha owes her fame seem to have been designed for 
rending aloud or rocitntion by sisters of the convent. For 
though there are indications tliat the idea of their repre- 
sratotion was at least present to the mind of the authoress, 
the fact of such a representation appears to be an unwar- 
rantable assumption. The comedies of Hrosvitha aro six 
in number, being doubtless in this respect also intended to 
recall their nominal model, the comedies of Terence. Th^ 
were derised on simple principle that the world, the 
#^n, and the devil should not have all the good plays to 
^mselves. The experiment upon which the young 
unrisnan dramatist ventured was accordingly, althougfi 
,^t absolutely novelj, audacious enough. In form the 
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dramas of ** the strong voice of Gandersheim,” as HrosTitba 
(possibly allnding to a snpposcd etymology of her name) 
calls herself, are by no means Terentian. They are written 
in prose, with an element of something like rhytiim, and 
an occasional admixture of rhyme. In their themes, and 
in the treatment of these, they are what they were intended 
to be, the direct opposites of the lightsome adapter 'of 
Menander. They are founded upon legends of the saints, 
selected with a view to a glorification of religion in its 
supremest efforts and most transcendental aspects. The 
emperor Constantine’s daughter, for example, Constantia, 
gives her hand in marriage to Gallicamu, just before he 
starts on a Scythian campaign, though she has already 
taken a vow of perpetual maidenhood. In the hour of 
battle lie is himself converted, and, having on his return 
like his vir^n bride chosen the more blessed unmarried 
state, dies as a Christian martyr in-exile. The three holy 
maidens Agape, Chionia, and Irene are preserved by a 
humorous miracle from tiie evil designs of DuleUitis, to 
offer up their pure lives as a sacrifice under Diocletian’s 
persecutions. Calliimdais, who has Romeo-like carried 
his earthly passion for the saintly Drusiana into her tomb, 
and among its horrors has met with his own death, is by 
the mediation of St John raised with her from the dead to 
a Christian life. All these themes are treated udth both 
spirit and skill, often with instinctive knowledge of dramatic 
effect — often with genuine touches of pathos and undeniable 
felicities of expression. In Dideitius there is also an 
element of comedy, or rather of farce. How far Hrosntha’s 
comedies were an isolated phenomenon of their age in 
Germany must remain undecided ; in tiie general history 
of the drama they form the visible bridge between the few 
earlier attempts at utiiizing the forms of the classical drama 
for Christian purposes and the miracle plays. Tlioy are 
in any case the' productions of genius ; nor has Ilrosvitha 
missed the usual tribute of the supposition that Shakespeare 
has borrowed from her writings. 

The third and last gronp of the writings of Hrosvitha is 
that of her versified historical chronicles. At the request 
of the abbess Gerberga she composed her Carmen de Gestis 
Oddowis, an epic attempting in some degree to follow the 
great Roman model It was completed by the year 968, 
and presented by the authoress to both the old emperor 
and his son (then already croAvned as) Otto II. Tliis poem 
so closely adheres to the materials supplied to the authoress 
by members of the imperial family that, not^vithstanding 
its courtly omissions, it is regarded as an historical authority. 
Unfortunately only half of it remains ; the part treating of 
the period from 953 to 962 is lost with the exception of a 
few fragment^ and the period from 962 to 967is summarized 
only. Subsequently, in a poem (of 837 hexameters) De 
Primordiis Cocnohii GandersJieimensis, Hrosvitha narrated 
the beginnings of her own convent, and its history up to 
the year 919. 

The Munich irS., which contains all tho'works enumerated ahove 
except the Chroniele qf Oanderaheim, was -edited hy the great 
Vienna humanist Celtcsin 1601, and re-edited hy tiie learned a. L. 
Schuizfleisch in 1707. The comedies have been translated into 
Gorman by Bendixen (Liibeck, 1858), and into French by A. 
Magnin (Paris, 1846), whose introduction gives a full account of the 
nutlioress and her works. A copious annlj'sis of these plays will bo 
found in Klein, Cfesehidde des Dramas, iii. 665-764. Gustav 
Frcytag is tiie author of a treatise De DosniOta poelria (Breslau, 
1880); and at the beginning of Cohn’s Sliakspeare in Oennan^, 
.Shakespearean parallms are suggested to certain passages in 
Hrosvitlia's dramas. Her two historical chronicles were edited by 
Pertz among the Mmumenta Oermanias (vol. iv.) ; for an apiiracia- 
lion of them see yTattenbacb, GesehiehtsqueUm, _214-216, and 
Gicsebreoht, DeutsehA Kaiserzeit, i. 780, who mentions a Gorman 
translation by Pfund. There is a eoiiiplcto edition of the works of 
llrosvitiia by E. A. Barack (Nuremberg, 1868). J. Ascliliacli (1867) 
attempted to prove that Cdtes had forged the productions which 
he puolished under tiie name of llrosvitiia, bnt he was refuted by 
B.'Ki)pke (Berlin, 1869). (A. \Vi B\) 
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HUANCAVELICA, or Gdancabelica, tbe chief town 
of a department of same name, Peru, is situated in a deep 
ravine, of an average width of one mile, at about 12,100 
feet above sea level, and 160 miles soutli-east of TJinn- It 
is well and regularly built, the houses being of stone, while 
several stone bridges span the stream that flows through 
the town. Huancavelica was founded in 1572 as a mining 
town by the viceroy Francisco de Toledo, and mining has’ 
continued to be the principal employment of the inhabitants. 
Close by is the famous quicksilver mine of Santa Barbara, 
with its subterranean San Rosario church, cut out of the 
cinnabar. Population in 1876, 3937. 

HUANUCO, or Guanitco, the chief town of the Peru* 
vian department of the same name, is situated on the 
left bank of the river Huallaga near its junction with the 
Higneras, in a beautiful valley nearly 6000 feet above sea- 
level, and 180 miles uortli-west of Lima. The streets are 
laid out regularly, but the houses are mean-looking. As 
nearly every house is surrounded by a garden the limits of 
tire town embrace a large area. Sweetmeats for the Lima 
market are almost the onl}' manufacture, must of the inhabi- 
tants being engaged in mining and farming. Huanuco 
was founded in 1539 by Gomez Alvarado, and was shortly 
afterwards raised to a bishopric. In 1812 during an 
insurrection of the Indians of Panao it was plundered. 
The population in 1876 was 5263. 

HUARAZ, chief town of the Peruvian department of 
Ancachs, and of a district to which it gives its name, is 
situated on the left bank of the river Santa, in a fertile 
valley of the Andes, about 190 miles N.N.W. of Lima 
There is some export trade in cattle, wheat, sugar, and fruit; 
and in the vicinity considerable quantities of gold, silver, 
and copper are mined. A state railway 172 miles long, of 
which 82 miles are comiileted, is designed to connect 
Hnaraz with Chimbote on the coast. Near the town there 
are ruins in the second or Cyclopean style of Inca architec- 
ture, sufiSciently like the remains at Tiahuanca to allow ns 
to assign Huaraz as the northern limit of the prehistoric 
Incarial empire, -of which Tiahuanca was the southern 
boundary. Population in 1876, 4851. 

HUBER, l^Awqois (1750-1831), an eminent Swiss 
naturalist^ especially distinguished ^ the originality and 
reach of his researches into the life history of tlie honey-bee, 
was born at Geneva, July 2, 1750. He belonged to a family 
which had already made its mark in the literary and scien- 
tific world : his great-aunt, Marie Huber (1695-1753), was 
known as a voluminous writer on religious and theologicni 
subjects, andns tire translator andepitomizer of The Speetatol 
(JSedaction du Spedaieur Anglais h ce gu'il renftrme di 
.meilleur, Amsk, 3 vols. 1753) ; and his father Jean Huber 
(1721-1786), who had served for many years as a soldier, 
was a prominent member of the coterie at Femey, distin* 
guisliing himself both by the rare skill with which he could 
reproduco the likeness of Voltaire by clipping paper and 
by other unpromising devices, and by the publication of a 
valuable series of Observations «ur le vol des oiseaux (Geneva, 
1784). From an early age Francois Huber displayed a 
dangerous ardour for study ; and he was only fifteen years 
old when ho began, in consequence of his ill-judged 
assiduity, to suffer from an affection of the eyes which 
gradually resulted in total blindness. Happily at once for 
his comfort and his fame he had secured the affection of 
Aiarie Aim6e Lullin. Having patiently waited till she was 
legally of age, she married the husband of her choice, and 
ministered to his wants till her death with such unceasing 
devotion that it was only, he said, when ho lost her that he 
really felt ho was blind. For many years her efforts were 
seconded by Francois Bunions, a servant, whom Huber had 
inspired witli sometliing of his own love of natnr& The 
results of the investigations wliidi were con iucted by this 
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ii^nnitr nesorfcd trio, at once surprised and ddiglit^ the 
irnrM^ So skilfuily did the blind man devise his et 
SlntfnndS^ his assistants conduct and 

JcVister their observations, that the work irmW/ei Obter^ 
lh«s s«r la aMlla (Goneva, 1792 ; Pans, li 96 ; new cd.^ 
Ptiri* 1814; English translation, Edinburgh, 1806 ana 

1821) laid the foundation of all our scientific knowledge 
the subject. Huber assisted Senebier in his ^ 

r.'iirfii * Mr, dx., dans la 
1800); and we also have from Iiis pen Mem. sur 1 ongme 
de la cire" {Bibliotheque Britanraqat, tome xxv.), a 
“Leltre ii M. Pictet sur certains dangers que courent les 
abeiilcs ” IBib. Brit., xxviL), and “ITouvelles observ. rel. an 
sphinx Atropos” {Bib. Brit., siviL). He died at the a^ 
of cighty^me, December 22, 1831. De Candolle gave his 
nntnn to o gonus of Braaliau trees — Hvberia laurina. 
Pierre Huber (1777-1840) followed in his father's footsteps. 
His best known work is Beriiercha sur les mceurs da 
fourmis indigines (Geneva and Faris,1810j newei, Geneva, 
1861), W he also contributed papers on various ento- 
mological subjects to several scientific periodicals. 

See the account of Franfois Huber by De Candolle in Bibl. 
Uninnelle, 1832; and tbo notice of Pierre in Bibl Unit., 1866; 
nlso Haag, lA Franu Froitstanlc. 

HUBER, JoHAsy (1830-1879), a phUosopliical and 
theological writer whose name is intimately connected in 
Germany, and indeed thronghont Europe, with the Old 
Catholic and other recent movements towards freedom and 
cnliglitenment, was in very humble circumstance^ on 
August 18, 1830, at Munich, where, originally destined for 
the priesthood, he early began the study of theology. By 
the writings of Spinoza and Oken, however, he was strongly 
dra^vn to philosophical pursuits, and it was in philosophy 
that he ^Miabilitated ” (1854), and ultimately became pro- 
fessor (oxtraordinarins in 1859 and ordinarins in 1864). 
Along with Dollingcr and others he attracted a large 
amount of public attention In 1869 by the challenge to 
the Ultramontane promoters of the Yatlcan council in the 
treatise Der Papst v. der Koncilf which appeared under 
the pseudonym of “ Janus,” and also in 1870 by a series of 
letters (“ Rdmische Briefe ”), which were published in the 
Alif^emeine Ztilmg, The nature of the numerous contro- 
versies in wliich ho became involved both before and after 
this main episode of his life may be gathered from the 
subjoined list of his published writings. He died suddenly 
of heart disease at Mnnxch on March 20, 1879. 

His treatise VtlcrAUV^dlcRsfrcilitii (1858) iras followed inl859hy 
i).> /7(]7 o5mAi6 dtrKinihKnxnlcr^ which was promptly placed Iw the 
Romm .'inthontics upon the /nrfrj?, and whicli led to the prohiMtioa 
of all Catholic stndenti from attending his lectures ; Jdkannes Seotus 
tr/jini, 18G1 ; Idic der UnsfcrhlmUxii, 1864 ; Sludien, 1865 ; 
D-r ProUiarUr: znr Orientiruntf in der sodaJen Frane, 1885 : Ikr 
1 w. Dclirm, m^8scnsc7iajl ir. GesehichUf 

Jfi®' J®'®5 Bit ForsAmg nadt 6er TJulniL 

fr da Aaronomie. 1878; Das Gedoainiss, 

IS/3. He also pnblKbed adverw cnticisms on Darwin, Strauss. 
n.;rtmann, and Haeckel ; pamnblets on Das PapsOhuni «. der Stoat. 
ISiO, and on Die FnAeiJm der /ruausiseied Kirthe, 1871 ; and 
a rolumc of Klnne Sehnften^ 1871. **1 , wu. 

(HjKSOBmT or HuccBEEcirr, “the Brigbt- 
wittcd ’), St, bishop of Lidge, was son of Bertrand, duke of 
Gviicnne, end held a prominent place in the court of Hie 
J- fOTki Ji king Theodonc, and afterwoMs in that of Pippin 
of lTeristil He was passionatdy fond of tbo chase, but 
with the death of bis wife FloribaneXll bis taste for 
mundane enjoyments disappeated,ond foll^ingthe counsels 
of 111, fnend and teacher. Bishop Lambert ofmestricht. ho 
retwed to the monastery of Stavelot, whence he aftenrards 
undertook a pilgnmagc to Rome, on occasion ol which he 
wtt by pope Seigiu 1. appointed bishop of Tongem. In 
iOS he succeeded Lambert in the see of Slaestricht and 
i-tLge, to whose memory he erected a cathedral in the latter 


city. His death occurred in 727, and in 826 his remains 
(which, it is aUeged, snflTered no decay for mmj yeara) were 
removed to a Benedictine doister in the Ardennes, which 
thenceforth bore Ids name, and ultimately became a ron- 
Biderahle resort of pilgrims. St Huberfs day is Koi^ber 
3 but the date and circumstances of his canonization are 
not stated. His conversion, represented as having been 
brought about, while he was hunting on Good Friday, by 
a miraculous appearance of a stag hearing between his 
horns a beaming cross or crucifix, has frequently been made 
the subject of artistic treatment. He is the patron of 
hunters, and is also invoked in cases of hydrophobia and 
demoniac possession. Several orders of knighthood^ have 
been under his protection } among these may be mentioned 
the Bavarian, the Bohemian, and that of the dectorate 
of Cologne. 

See Jiuncson, Sacred and legendary Art ; P6tis, de Saint 

Buherl^ priddic dune piifaee hihliographique el dune introduction 
historiquCg 1846; Des Granges, Vie de Saini Huhert^ 1872; 
Heggcn, Dee heiliqen Suberius Ddten «. IFtwca, 18/ 5. 

HUBLI, a town in DhAcwAr district, Bombay, 15* 20' 

N. lat, 75® 12' E. long., situated 13 miles south-east 
of Dh5rwAr, on the main road from Poona to Harihar; 
it is 230 miles south-east from Poona, 142 miles from ' 
Belldri (Bellaiy), 90 miles from'EArwdr, and 97 miles from 
Kumpta (Coompta). Population (1872) 37,961. Situated 
on the main lines of communication to Harihar, KArw5r, 
and Eumpta, the town; has become the centre of the cotton 
trade of the southern MarhattA countiy. Besides raw 
cotton and silk fabrics, a general trade in copper vessels, 
grain, salt^ and other commodities is conducted on a large 
scale. Hubli was formerly the seat of an En^sh factory, 
which in 1673, with the rest of the town, was plundeira 
by Sivaji, the MarhattA leader. 

HUG^ EvABiSTn BAois (1813-1860), a celebrated French 
missionary-traveller, was bom at Toulouse, Ist August ' 
1813. In his twenty-fourth year he entered the congrega- 
tion of the Lozarists at Paris, and shortiy after receiving 
holy orders in 1839 set forth fired by missionary zeal for 
China. At Macao he spent some eighteen months in the 
Lazarist seminary preparing himsdf under the instruction 
of Perboyre for the regnlar work of a missionary in the 
interior. Having at last acquired a sufficient command of 
the Chinese tongue, and modified his personal appearance 
in accordance with Cliinese tast^ he started from G^ton 
dad in the fiowing costume of the natives, with his skin 
dyed ydlow, and wearing the inevitable quene. He at first 
superintended a Christian mission in the sontbem jirovinces, 
and then passing to Peking, where he perfected his know- 
ledge of the language eventually settled in the Valley of 
Black Watere or' He Shuy, a little to the north of thb 
capital, and just within the borders of Mongolia. There, 
beyond the Great Wall, a large but scattered population of 
native Christians had found a refuge from the peisecntions 
of Eia-Eing, to he united half a centnry later in a vast but 
vagne apostdic vicariate. The assiduity with which Hue 
^voted himself to the study of the dialects and customs of 
the Tartars, for whom at the cost of much labour he trans- 
lated various religions works, was an admirable preparation 
for undertaking in 1844, at the instigation of the vicar 
aportolic of Mongolia, an expedition whose olject was to 
diKipate the obscurity which hung over the country and 
habite of the Tibetana September of that year found the 
missionary at Tolon-noor ocenpied with the final arrange- 
ments for his journey, and shortly afterwards, accompanied 
oy tils feUow-Lazarist, Joseph Gabet, and a young Tibetan 
priest who had embraced Christianity, he set out. To 
escape attention the little party assumed the dress of lamas 
w priests ^ Crossing the Hoaug-ho at Shagan-Kooren, they 
advanced mto the terrible sandy tract known as the 
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steppes of the Ortoos. After suffering dreadfully from 
want of water and fuel they entered Kansu, having recrossed 
the flooded Hoang-ho, but it was not till January 1845 
that they reached Tang-Kiuul on the boundary, leather 
than encounter alone the horrors of a four months’ journey 
to Lhassa they resolved to wait for eight months till the 
ariir'al of a Tibetan embassy on its return from Peiking. 
Under an intelligent teacher they meanwhile studied the 
Tibetan language and Buddhist literature, and daring 
^three months of their stay they resided in the famous 
Eounbonm Lamasery, which was reported to accommodate 
4000 persons. Towards the end of September they joined 
the returning embassy, which comprised 2000 men and 
3700 animals. Crossing the deserts of Koko-nur, they 
passed the great lake of that name, with its island of con- 
templative lamas, and,, ascending with difficulty and hard- 
ship the tortuous snow-covered mountains of Chuga and 
Baylen-Bharat, they at last, entered Lhassa on the 29th 
January 1846. Favourably received by the regent, they 
opened a little chapel, and were in a fair way to establish 
an important mission, when the Chinese ambassador inter- 
fered and had the two missionaries conveyed back to 
Canton, where they arrived in October of the same year. 
For nearly 'three years Hue remained at Canton, but M. 
Gabet, returning to Europe, proceeded thence to Bio de 
Janeiro, and died there shortly afterwards. Hoc returned 
to Europe iu shattered health in 1832, visiting India, Egypt, 
and Palestine on his w'ay, and, after a prolonged residence 
in Paris, died 31st lllarch 1860. His WTitings comprise, 
besides numerous letters and memoirs in the Annolcs de la 
Propagation de la Foi^ the famous Souvenirs d’tm Voyage 
dans la Tartarie^ le Thibet, et la Chine pendant les annS^s 
1844-46 (2 vols.. Par., 1850; Eng. transl. by W. Hazlitt, 
1851, aSbreviated by M. Jones, Lond., 1867 } ; its supple- 
ment, crowned by the Academy, entitled L' Empire Chinois 
(2 vols.. Par., 1834 ; Eng. transl., Lond., 1859) ; and an 
elaborate liistorical work, Le Ohrisiianisme- en Chine, «ka 
(4 vols., Par., 1857-58; Eng. tiansL, Lond., 1857-58). 
These works are written in a lucid, racy, picturesque style, 
\. which has secured for them an unusual degree of popu- 
larity. The narrative of one of the most remarkable feats 
of modem travel, the Souvenirs contain passages of so 
singular a character as in the absence of corroborative 
testimony to stir up a feeling of incredulity. That Hue 
was suspected unjustly has been amply proved by the 
later research of Bushnell, David, Prcjevalski, Bichthofen, 
and Colonel Montgomerie’s “ Pundits.” But although his 
credibility has been firmly established, and although in 
his heroic enterprise he gathered a vast amount of novel 
and curious information, the fact remains that Hue was 
by no means a practical geographer, and that the record 
of his travels loses greatly in value from the want of precise 
scientific data. 

See, for' information specially relating to -the whole subject, the 
Abbd Detgodin's JUission du Thiba de 1855 & 1870, Vcnlnn, 1872 ; 
and “Account of the Pandit's Journey in Great Tibet,” in the JtopuZ 
Qeographieal Soeiet^e Journal for 1877. 

HUCBALD (also called HugbaciDUS and Hubaldus) 
was born in or about 840, if we may believe the statement 
of his biographers to the effect that he died in 930, aged 
90. Of his life little is known ; not even the place of his 
birth can be ascertained, but he was no doubt a Frenchman 
or a Belgian. It is certain that he studied at the convent 
of St Amahd in French Flanders, where his uncle Milo 
occupied an important position. Bucbald made rapid 
progress in the acquirement of various sciences and arts, 
including that of music, and at an early age composed a 
hymn in honour of St Andrew, which met with such success 
as to excite the jealousy of his uncle. It is said that 
Hucbald in consequence was compelled to leave St Amand, 
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and started an independent school of music and other arts 
at Nevers. In 860, however, we find him at St Germain 
d’Anseir^ bent upon completing his studies, and in 872 
he is back again at St Amand as the successor in the head- 
mastership ^ the convent school of his uncle, to whom he 
had been reconciled in the meantime. Between 883 and 
900 Hucbald went on several missions of reforming and 
reconstnicting various schools of musics including that of 
Bheims, but in the latter year he returned to St Amand, 
where he remained to the day of his dea& (June 25, 930, 
or, according to other chroniclers, June 20, 932), and where 
his most important works on music were written. Of the 
character of these works and of the reforms and improve- 
ments advocated by them it is not easy to give a correct 
idea ; not even their number is sufficiently certain, for 
some treatises have been attributed to Hucbald which are 
obviously not his, and others of which the authorship is at 
least doubtful. His largest and most authentic work is the 
Enchiridion Jfwsicce, published wiih other writings of minor 
importance in the first volume of Gerber’s Scriptores ecclesi- 
astiei, and containing a complete system of musical science 
as well as instructions regarding notation. Hucbald as 
a musical theorist may be called a precursor of Guido 
d’Aiezzo, to whose hesachord system his tetrachord, that 
is, the use of four instead of seven letters, forms a kind of 
basis. His scales are founded on strictly Greek principles, 
and cannot be said to mark a decided step in advance* 
neither is his sj’stem of notation much superior to the earlie 
ones, although here also he seems in a manner to fore 
shadow Guido’s use of the lines and spaces of the staff from 
which the modem method took its rise. Of great im- 
portance is the 13 th chapter of the Enddridion, which treats 
of the diaphony or otganum, — in other words, of sing- 
ing in parts. Amongst other prescriptions it is curious to 
find the rule whi(di recommends the use of parallel fifths 
and fourths, so strictly prohibited by later theorists, W'hile, 
on the other hand, consecutive thirds, particularly eupho- 
nious to the modem ear, are excluded 1^ Hucbald. 

A good account of the monk of St Amand and his sj’stcm will he 
foundln Cous&emakcr’siir^inoj'rasur.ff'Ketaftf, FUtu, 1841; Hawkins 
(Sistory, vol. i. p. 153) also ^ves a short notice of Hucbald, and 
mentions two epitaplis wiitten iu Ids honour by contompoiories. 

HUCHl'ENBUBG. Two brothers of this name prac- 
tised the art of painting in the second half of the 17th 
century. Both were natives of Haarlem. Jacob, the elder, 
of whom vety little is known, studied under Berghem, and 
went early to Italy, where he died young about 1667. His 
pictures ore probably confounded with those of his brother. 
In Copenhagen, where alone they are catalogued, they 
illustrate the style of a Dutchman who transfers Beighem’s 
cattle and flocks to Italian landscapes and market-places. 

John vanHuchtenbuig (1646-1733), born at Haarlem it 
is said in 1646, was first taught by Tliomas Wyk, and 
afterwards induced to-visit the chief cities of Italy, where, 
penetrating ns far as Borne, he met and dwelt with his 
brother Jacob. After the death of the latter he wandered 
homewards, taking Paris on his way, and served under 
Van der Menlen, then employed in illustrating for Louis 
XIV. tlie campaign of 1667-68 in the Low Countries. 
In 1670 he settled at Haarlem, where he married, practised, 
.and kept a dealer’s shop. His style had now merged into 
an imitation of Philip Wouvermans and Van der Meulen, 
which could not fail to produce pretty pictures of hunts 
and robber camps, the faculty of painting horses and men 
in action and varied dress being the diief point of attrac- 
.tion. Later on Huchtenburg ventured on cavaliyskirmishes 
and enga g ements of regular troops generally, and these 
were admired by Prince Eugene and William JIL, who 
gave the painter sittings, and commissioned him to 
throw upon canvas the chief incidents of the battles they 
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'Wheu be died at 


fought upon the coutincnt of Europe. '' 

Ametenlatn in 1T33, Hnchtenburg had done much by 
his pictures and prints to make Prince Eugene, King 
Willmnii and ^lorlborongh x>opular. Though clever in 
depicting a mBUe or a skirmish of dragoons, he remained 
second to Philip Wouvermans in accuracy of drawing, and 
inferior to Van der Meulen in the production of landscapes. 
But nevertheless he was a clever and spirited master, with 
great facility of hand and considerable natural powers of 
observation. 



vccQinnaiiicd by Nnx Emmanuel, the Bavarian elector. Threo 
vears before, Iiuclifenbnrc bad bad sittings from Prince Eugene 
(Ifagttc mnsoum) and 'mlliam III. (Amstcidam Tiippenhnis). 
After 1696 lie r^laily served as court painter to Prince Ei^nc, 
and we have at ^rin (ganeT 3 ’) a scries ot eleven canvases aU m the 
same size depicting tbo various battles of the great hero, commenc* 
ing aith the of Zeiitlia against the Tnm in 1697, and con« 
eluding with the captnre of Belgrade in 1717. Had the duke of 
AUribotongh been fond of art he would douhtiess have possessed 
nuiny worju of ourartibt. All that remains at Blenhdm, however, 
L *bc^bea of battles, which were probably sent to 
Churciuii by his great contemporaij. The piettra of Hudhtenbum 
arc not wnr numerous now in pubfio (mllenes. There is one in the 
Aationai Oallenp*, xondon, another at the Lou\*xe. But Copenhosen 
has four, Dresden mx, Gotha two, and Munich has the wSl-knowu 
composition of Tollart taken Prisoner at Blenheim in 1704. 

HUDDERSPIELD, a municipal and parliamentaiy 
r market-town of England, in the West Ridi^ 

of Yorkshire, is beautifully situated on the slope of a hiU 
w the valley of the Colne, a tributary of the Colder, 15 
miles sonth of Bradford, and 16J south-weat of Leeds. It 
^ network of railways, and is connected 
canal system of Lancashire and Tork- 
principally of atone, and has 
T°> y®®™ ^ery extensive improvements, 

amSeSi”’* Til‘“ appearance and its sanitniy 

portions of the town, where the 

appeared, making way for handsome snacioiiB. and well- 
paved thoroughfares, whilst many of the busies nremises 
possess considerable arehiteotuml merit. AxoatiR the 
nS‘“i ‘*®®,®'T‘"e «P®c«l mention are St the 

JfT “‘’no om'T" ^ »b»m W 


meetings, afterwards converted into a theatre, and burnt 
almost to the ground February 15, 1880 ; the Gj-mnasium 
Hall, erected in 1847, capable of accommodating 1000 
persons, and transformed into public batbs in 1879 ; tbe 
Infirmary, erected in 1831, a large and elc^nt stone edifice 
of the Doric order with wings and a portico, the latter 
supported by four fluted columns, a large ward and medi- 
cated baths being added later; the General IhiUway Station, 
in the Grecian atyle^, erected in 1848, having in front a 
handsome statne of Sir Robert Peel; the Huddersfidd 
College, in the Baronial style, established in 1838 for sons 
of gentlemen and tradesmen ; the Collegiate Scdiool, in the 
Gothic style, erected in 1839 ; the Huddersfield Club ; the 
Borongh C3ab ; the kfasonic Hall (1838) ; the Corporation 
ofiices, in the Classic style (1877) ; ^e Town-Hell, also in 
the Classic s^le, but much richer (1880); the Guardians' 
offices (1880) ; the Bamsden Estate buildings, a handsome 
and extensive block of the mixed Italian order; the 
Chamber of Commerce ; and a remarkably fine new market- ' 
hall, in the Gothic style, with a dock-tower and spire 106 
feet in height, founded in 1878, and- opened in 1880. 
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Plan of Huddersfidd. 

^o cTOt of the bunding was £28,000, and tbe sum paid 
by the corporation to Sir J. W. Bamsden, Bart, for the 
£1?$'3 V ^25.790, in addition to 
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school, but now the headouarf«tM?’f®ru®*®^ ® riding- 
and also used for ooncertran?!^^, * w- "®® ™l«atee«, 
Victoria Hall, n capacious bniwln*®® ®®®ringB ; the 
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erected at «/r«r'."‘t ““ri®.®® handsome board sdroola. 



loBl. and Aa ™ -.wuittu waacg^ediii 

wooi jaatitutes at Lindley and Lock- 

is ai>lace“orSSo^?“?®^?“^"?®- ^[udderBfield 

Domesday, and is snnnnsi^ Mtiqmty, being mentioned in 
«>aBy, ana is supposed by some to derive its name fram 
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Oder or Hadatd, a Saxon chief; but its importance dates j HUDSOX RIVER, or Noeih Ritee, one of the 
from file establishment of the -srooUen manufacture within largest and noblest rivers of the United States, and the 
the last cent^. It is the prindpal seat of the fancy I principal river of the State of 2few York, is formed hr 
woollen trade in England; and it exceeds eveiv other place I the conduence of two small streams wUch rise in the 
in the varietj of its manufacture of this of textile | Adirondack mountains in Essex conntv. About the 
fabrics^ which includes dossldns, angolas, tweedsi, worsted J middle of 1781160 conn^ the river is joined by another 
coatings and trouserings^ Ulster cloths, mohairs, cashmcre& j of nearly equal riz^ the Sdiroon, which also has its rise 
sealskins, fancy dress skirtings, kersejs, woollen cord^ ; in Esex couny. After receiving the Sacondega river 
quiltings, a few broad cloths, and a large number of union | 10 miles farther soutl^ the Hudson Sows irregnlarly in 
materials. It also possesses rilk and cotton ginning mills, ‘ an easterly direction to Sandy TTill, after which it keeps 
iron foundries, engineering works for steam-engines, steam- ’ a very straight coarse almost dne soui imtfl it into 
engine boilers, and^ the machineir nsed in the various . New* York Bay. At Troy it receives the Hohawk, whose 
manufactures, chemical works, dye-houses, lead-piping and volume of water is greater fimn its own, and at 'K'inogfnn 
s.'mitery tube manufactorie, and three organ factories, the TTallkill, but its other tributaries;, though numetons, ate 
Eaudloom weaving is carried on in the surrounding vil- unimportant. Its total length is about 300 ihHac , end the 
lage& but to a much less erient than formerly. A market length of its course from Sandy Uni 190 milps- At Glen’s 
for woollen goods is held weekly. Coal is abundant in Ealls. near Sandy HiH- it makes a precipitous descent 
the vicinity. There is a sulphuxons spa in the Lockwood of 50 feet, whence there are vorions rapids of diderent 
ward, with warm, cold, vapour, and shower baths. At velocities until it reaches Troy. It is tidal nearly up to 
Almondbuiy, 2 miles distant from the centre of the town, Troy, and the fall from Albany, 6 miles below Troy^ to the 
there was at one time a Saxon fortress, and by some writers mouth of the river, a distance’ of 14d mOes, is only a feet, 
the Roman station Camloduaum, mentioned by Antoninc, By means of a lock and dam it is navigable to VTaterford, 
is believed to have been situated there ; recent exca^utions, a short distance above Troy, but ocean steamers do not pro- 
however, have proved almost conclusively that at Slack, ceed furtber up than Hnds'on, 29 miles below Albany, and 
Just outside the opposite boundair of the borough, was the IIG from the mouth of the river. A short distance’below 
real Catnlodamaa. Eirklecs park. 3 mOes from Eudders- Albany the navigation has been obstmcted by shiftin g 
field, is popularly supposed to have been the bnriel-place sands, the point a: which the difacolries are most formi£ 
of Robin Hood. Since 1832 HuddersSeld has returned able ^ing the overslaugh at Castleton, bnt extensive 
one member to parliament, and it became a municipal operations have been for some time carried on in order to 
borough in 1S6S, with 12 wards, and a 'town council of effect a permanent remedy for the obstructions. The 
56 members. The area of the town was greatly increased breadth of the river at Albany is about 300 yards, and 
at the time of its .incoipoiatiou. The area of the par- thence to Haverstraw, distant 34 miles from New York, 
Uamentary borough h 10,99S acres, and that of the it varies from 300 yar^ to 900 yards. From Haverstraw 
mnnicipil batongh 10,498 acres. The popnlation of the to Piermont it expands into Tappan Bay, with a length 
parUamentaiy borangh in 1S61 was 34,877 ; and in '1871, of 12 miles and a breadth of from 4 to o, after which it 
owing chiefly to the increased area, it was 74,335. The narrows to a breadth of between 1 and 2 miles. The 
popnlation of the mumripal borongh in 1880 wa« estimated scenery of the river is for the most part varied and beanti- 
at 81,7 80. fnl, generally picf nresquc, and in many places in the highest 

HUDSON, a city of the United States of America, ' degree striMng and magnificent. In the upper part the 
capital of Colombia coon^, New York, is situated on the views though not tame are a little monotonons, the gently 
left l»ak of the Hudson river at the head of ship navigation, sloping hills, with the variegated cdlonrs of wood and 
and on the Hudson and Boston and Hudson River Railwavs, cnlfivafed land and the occasional occntrence of a town or 
114 miles north of New York city. It stands on the ridge village, repeating one another without any marked feature 
of a pictaresqne elevation called Prospect Hill, which after to break their regalarity. Below Troy, for a considerable 
rising abmptly 60 feet from the river, slopes gradnaliy to distance, the nnmber of islands renders much care in navi- 
an elevation of 500 feet. The high river bank projects gation necessan*. Thirty miles from Tr^ noble views 
into the river in the form of a bold promontory, affording begin to be obtained of the Gatskill monntains, toweimg np 
a delightful promenade, and having on either side a fine on the west bank, the nearest eminence at the di^nce 
hay with depth of water sufficient for the largest ships, cf about 7 mOes. Forty-six miles below Catsmi is the 
The wharves are situated at the foot of the pFomontory ■ large and fionrishing city of Poughkeepsie, and 14 miles 
and along the margin of these bays. The city is for the ; farther down the prospsrons dty of Newbni;^ a short 
most part regularly built, with streets crossing each other . distance below which, at the favourite summer resort of 
at z^ht angles, and a public square situated immediately , Cornwall Landing, the river enters the Highlands, pacing 
above the wharves. Works to supply the city with vrater • between a series of hills whose frequenfiy precipitous sides 
have latdy been constructed at a cost of 250,000 dollars. , rise often abruptly from the water’s edge, views in 
The prindpal buldings are the coart-honse, constmefed of ; this part of the river are of a character in some mpects 
marble and limestone and surmounted by a dome, the city ' unparalleled, and at several points they have an imptes- 
hall and p3st-oS.ee;, and the academy, city is also well siveness and surprising grandeur rardy equalled. The 
supplied with other schools, and possesses three public , distance through which the river traverses this mountam 
libraries. Hudson at one time vied as a trading port with i scenery is about 16 mOes, and about 10 miles after it is 
New York, and, although both its West India trade and its | entered West Point is reached, a favourite landing place 
whale fishing have now been abandoned, it still carries on of toorists, the seat of the United States military arademy, 
an important river trade, and has regular steam communi- and historically interesting on accoontof Fort P* 

cation with New York and Albany. It also possesses large in rmns;, bnHt dunng the war of American ^ ^ 3Ian<r- 

iron smelting works, a stove-foundry, a tannery, afionr-mS, at which time a chain was stretched cftadel 

breweries, iron-foundries, and factories for pianos, carriages, * prevent the passage of British ship& hB**n“iahbourins part 
paper, car wheeb, and steam fire-engines. Hudson was I pretty town of Peekskill the river ^-na rm 

settled in 1784, being then known as Claverack Landing; Bay, at the extremity of which is trJTiter 

It became a city in 1785. The population, which in 1870 Point. Below is the wider expan**^ 
was 8615, was 8669 in 1830. { whidi stands Tarrytown, famous ht* 
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“Sis. a >i« .!«' » ^ dS'^ 

and Jersey city, and on the eMt bank 

By the Eric canal the nver is conmted ^th lAfe^ne, 
by the Champlain canal idth Lake Champlain, and ^ the 
Delnwiia tanel \rith the Delaware nver ; and its commw- 
cial importance as a means of ImfRc Is not 
that of anv other river in the world. It was on the Hudwa 
that Fulton, the Inventor of ateain navigation, nmdehm 
first sncscssfnl experiment. The Hndwn River Rauway 
skirts the east bank of tho river from i.ew \o* to Troy, 
whence it bends eastward on its wny to Lake Champlain. 
On tho wext hank a railway is to ran from Jersey Ci^ to 
Xowbnttj, Mid bianthhincs from va-ioBsocntics tonchbotb 
banks at several points. The Hudson has some valuable 
fisheries, the principal fish being bass, shad, and stuigeon. 
The attempts to stock it with salmon have not been very 
aucce-ssfol. Tliongh Verraszani in 1524 proeeoded up the 
river Hudson a short distance in a boat, the first to demon* 
strata its extent and importance was Henry Hudson, from 
whom it derives its name. He sailed above the mouth of 
the Mohawk in September 1609. 

IIHDSOX, Georoe (1800-1871), the "rriiliray king,” 
was bom in York in 1800, eras a successful linen draiier 
in that city, and subsequently became tho leading repre* 
sentative of tho railway mania of 1849-4 6. RIectra chair* 
man of the North Midland Company, ho was for three 
years ths Tilling spirit of speculation and as the arbiter 
of capital held the key of nntcld treasures. All classes 
delightc'i to honour him, and, as if a colossal fortune were 
an iasufiicient reward for his pahlic services, the riidiest 
men in England presented him with a tribute of £20,000. 
Deputy-lieutenant for Durham, and thrice lord mayor of 
York, ho was returned in tho Conservative interest for 
Sunderland in 1845, the event being judged of snch public 
interest that the news was conveyed to London by a special 
train, which travelled part of tho way at the rate of 75 
miles an hour. Full of rewards and honours, be was 
suddenly ruined by the disclosure of tho Eastern Railway 
frauds.^ Sunderland clung to her generous representative 
till 1859, but on the bursting of the bubble ho had lost 
infincnce and fortune nt a single stroke. His later life was 
chiefly spent on the Continent, where he benefited littie 
by a display of unabated energy and enterprise. Some 
mends gave him a small annuity a short time before his 
dwith, which took place in London, 14th December 1871. 
His name h« long been used to point the moral of vaunt* 
mg ambition and unstable fortune. The "big. swollen 
^niblcr, as Carlyle calls him in one of tho Zatter J)av 
ramphkt*,v^ fmpXy and excessively reprobated by the 
nvl'^« blindly believed in his golden prophemes. 

He cert iinly ruined scrip Iwidere, and disturbed the great 

TOliemex, am . while he beggared himself in their promotion, 

«‘terest 

which delajed the adoption of railwai-s in England lone 
«««!". i"‘'«iuctiOT into America.® 
r a duttcigaisbed English nasnentor. 

building, hmnal Iiistoiy befare April 19 ; 1607 . or after 

«S iT ^ is known, and whose 
*17 voyages which were 

R n iramediate object, the dis* 

i I V’« to China other and shorter 

Huddcmfiold TempetnrJ Good Hope. The fi«t of the^ 
. Oie ftrcvian style, r and the passage to ciina by the 


North Pole, was made for the Muscovy Comply, with^ 
men and a hoy, in the little » Hopewell » of 60 ^ 
had 80 Bucccssfnlly braved the dangera of Frobishrfs last 
Yoyago tYTcnty-ninc years hefore. Bailing from the Thames 
on April 19, 1007, Hudson first coasted the cast ride of 
Greenland, and thence hugging tho Arctic ice-barner, juro- 
ceeded to the « north-east of IfenrJand ” to near 82 S. Jat 
He then turned back to seek, according to his cihar^ tho 



37 became convinced that by this way rijere is no passage 
and on August 15 he returned to the Thames^ jllolinemcb 
chart, published by Hakluyt about 1600, was Hudson^ 
blind guide in this voyage and the polar map of 1611 by 
Fontanos illustrates wdl what he attempted, and the valu- 
able results both negative and positive which he reached. 
He investigated the trade prospects at Cherrie Island, and 
recommended his patrons to seek higher game ui I^ewland ; 
hence he may be called the father of the English whale- 
hsberies at^tnUbergen. 

j^est year Hudson was a second time sent ly flie ^nscorj 
Company to open the passage to China by the north-east 
between Hewland and Hova Zemla ; ” this voyage lasted 
from April 22 to August 26, 1608. From Juno 12 to June 
29, ho raked the Barrentz Sea between 75* 30' E.W. and 
71” 15' S.EL on the Goose coast of Hova Zemla, meeting 
with mudh ice and no great encouragement for trade, and 
deleting IVilloughby IsFand from his chart On July 6, 
“ Toideof hope of a north-east passage (except by tbe Way- 
gats, for which I was not fitted to tiy or prove), I therefore 
resolved to use all means £ could to sayle to the north-west ” 
(still harping on Lnmieyb Inlet and the furious overfall ”)» 
The failure of this second attempt satisfied the Musco^ 
Company, which thenceforward directed all its eneigies to 
the profitable Spitzbeigen trade. 

In tbe Autumn of 1608 Hudson ^‘had s call” to 
Amsterdam, where he saw Flancius, who gave him Way- 
montlib journals, and Houdius, who supplied him with 
tronsla^ons of certain Dutch papers. Aftersomc varillating 
negotuiiions he finally undertook for the Dutch East India 
Compinyhis important third voyage to find the passage to 
(Siina ** by the east or the west,” With a mixed crew of 
eighteen or twenty men he left theTexcl in the *‘Holf-iMooii’^ 
on April o, and by Xfay 5 was iu the Barrentz Sea, and soon 
afterwards among the ice near Costin Sareh in Nova Zemla, 
where he bad been the year before, Some of his men 
becoming di&hem'tened and mutinous (it is now supposed 
that he had arrived two or three months too early), he soon 
lost hope of effecting anything by that route, and submitted 



ixgioia and seek the passage in about 40" lat, according 
to the letter and map sent him by his friend Captain John 
The latter plan was adopted, and on May 1,4 
nndson set his face towards the Chesapeake and Cliina. , 
He touched at Stromo for water, and on June 15 off New- 
foundland in about 48" lat. the « Half-Moon" spent 
overboord her foremast.'* This accident compelled him to 
put into Sagadalioc (44" V lat.), where on July 18 a mast 
was procured, some communication with the Indians was' 
had, and an unneressax^* battle fought, in whidr the ship's 
T ? murderers " were employed. Sailing again on 
Oft/ w August 6, and on the 9th 

went with low sail because we were in on 
uutaown sea." On August 18 they mad4 Smith's Islands, 
or / of the entrance to the Chesapeake; On 

28, l^iHH'ng the sun-oy where Smith left off at 

®®P‘ “Orth to Sandy 

Hook, passing the « overfall « of the Dela-ivare with scaredy 
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^uarteTs for the Anamese fleet, and in its vicinity is a ship- 
building yard and docks. On the landward dope of the 
sand-dune which lies between the sea and the lagoon at the 
river mouth stretches the village of Thudn, with about 1400 
iidiahitauts, and serving as a sort of port to the capital. 
During the rainy season, October to January, the level of 
the Truhng-Tidu rises about 3 feet, and all the plain is laid 
under water, Ko European residents are permitted at 
Ha4, except the members of the Erench legation, w'ho have 
been allowed to erect consniar buildings on the right bank 
of the river, there 1160 feet wide, directly opposite tho 
citadeL 

See J, Hoy. Cfeogr. Sog,. 1849 ; Duirenil do Rlilns, Notice 
g4og. ear In zivitie de Hue," in Bull, Soc. 06Dyr. do 1878. 

HUELVA, one of the eight provinces into which 
Andalucia has since 1833 been divided, is bounded on tho 
N. by Bad^'os, on the E. by Seville, on the 8. and by 
the Atlantic^ and on the W. by Fortagal, and has an area of 
4122 square xmles. With the exception of its south-east 
an^e, where the province merges into the flat waste lands 
known as Las Marismas of the Guadalquivir, Huelva 
presents throughout its entire extent an agreeably varied 
surface, being traversed in a south-westerly direction by 
the western spurs of the Sierra Moreno. The principal 
Btoams are the Odid and the Tinto, which both W1 into 
fte ^ntic by navigable rias or estuaries; Iho Malngon, 
the Chansa, the Murtiga, which belong to the Guadiann 
system, and the Huelva, belonging to that of the Guadal- 
quivir, also take their rise in this province. Iron pyrites 
and manganese occur in theSierra in considerable quantities ; 
among many important mines, which are at present inactive. 

San Miguc], 

Mo^erabio, Sohd, Coronada, San Tdmo, Cneva de la 

north-east of Valverdo del Camlno, and near the sourec of 
ascertamed to have been .knoa-n to tho 

to 3^9®3SsS“ th“^’ “ 

The onlyiaawaJS^i^^^rt'®**®®’ 

^ctedfor mineral traffic be"TOen^Bto**Tin^?3“® 

tion. The towns or of construc- 


tona (valne £552,506). The exportation of manganese, 
however, which in 18GS amounted to 41,000'ion8, did not 
in 1876 exceed 6972 tons (value £41,813); 7178 tons of 
precipitate of copper were valued at £279,956, For 
accommodation of tho Bio Tinto mineral trailic there is a 
fine pier 2682 feet long, C5it feet wide, and 43^ feet above 
tlie level of the river at iugh-watcr, at whicS vessels of 
2000 tons can be moored and loaded with casa In 1878 
the total number of vessels entering tho port was 1409, 
with a tonnogo of 278,594 ; of these 512 were British, 
with a tonnage of 237,610. Tho total imports amounted 
to £315,850; from Great Britain, £149,939. Tbtal ex- 
ports £918,506; to Great Britain, £833.968. Fopi^tion 
13,174(1877). i«««on 

ilnelra i. nsunlly idontlficd with the Oniilia yE^tnaiia of Ptolcmr 
the Oiioba or Onula of .Strabo, Mela, oiid the mimisniatlsts Jc' 
senbed in tlie .,ln(oiii’n« /tiVrarjt os sitiiated on the cstnatv of Uw 
nrer Iitixu^ on the road from tlic iiioiitli of tho Anas to Anensta 
Einenta. Tiicre still exM vislim's of a Homan aqueduct, 

5lip toon isalle;^ to have hccii 
loiinded by the Phoiiiichius ; the name 'Wclba or iViiclba is due Id 

tllC ^lOOTS. 


tion. The townrof * eWrf ®f construe- 

south of Sevffla it* ^ ^3 miles west by 

among the public ^ifiStaJVme J and 

chui^e^ an Academia Onubenso P®*^**^* 

theatre. The town has a conddJrabl “d a 

the produce of the province, and fSl” - “““,‘>“8 trade in 
ftrtnre of e^arto floor matthiga • othSsVrt 
find employment in the sardi^t^nJ® ®j .inhabitants 
of the neighbonrhoo^ The ^ief /’ ^ ^ito fisheries 
. prwperity of .®®“«» nf.the growing 

-extensive exportationif^SkL Th®®*®^^ with thf 

min» The total quantiSdf ®io Tinto 

18<2 to 261,373 tons, mid amounted in 

^ ® had men to 442,201 


ITCESCA, one of the three provinces into which the old 
northern Spanish kingdom of Aragon was divided in 1833 
is funded on tho X. by Franco, R by Lcrida, & ami 
S.B^, by Sarag^a, and W. and X.IV. by Navarre. The 
total area is i odO square miles. The surface is mountoinous. 
c^iMially in the north, which is occupied by the loftv 
oflshoots of tho Pyrenees, which thcro reach iiri Sfonte 
lerdido (Mont Perdu) tho height of 11,430 feet. Thecbicf 
nver is tho Cinco ; but the want of natural streams has in 

"P ^®*' of irrigation. 

Mineral spniiga are numcroua throughout the province: 

north cold winds from tho snow-cajijicd Pyrenees nre\*ail 
iriiilc in the souih the wnnn summers are often unlioaltliv 
from the humidity of the atmosphere. The leading inSstn- 

5 although only a limited proportira 

of the soil IS under cultivation. Biero is eoJa «!»».«,• 

freSd®"'n®'"®““^’"®’ aatiie, sheep, end swine 
of iii^ richly clothed with forests 

-’j™. ‘®"®* SJTsuin, granite, and slate The 
other rMouiceJrf «,???• developinenl of tliw and 
uiiimportnut. 3de®b^dv^® manufactures, which arc 

their size end style to the the houses witness by 

neglected and rSed lunect ®“S»>ficence, and by their 

The newer streote are wide. andtlm?*‘*"* 

toregularity. The«n„^ ®“V^®**®"®®shave some claims 


and finished in 1515 anff i kegun in 1400 

given up for the use of tha noi- i Aragon, formerly 
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chielSf founded at Huesca by Sertorins in 77 B.C. (Pint., • eon. His taste for mathematics led him to the study of 
Sert. Id). Among the other prominent buildings are the I astronomy, and in 1672 he founded the Academy of 
interesting patmh churches (San Pedro, San Martin, and { Science at Caea He nest turned his attention to anatomy, 

c»_ T ^ xt T.I r .1 T..__ xi._ A-— 1-...- i_: r_i_ 



tures cloth, pottery, brich^ end leather. Its chi^ trade is ■ this pursuit he made more than 800 dissections. He thee 
in exporting fruit aud cereals, and in importing linen, cloth, I learned all that nns then to be learned in chemistry, and 
silk, haidvrare, and colonial produce. The population in | wrote a Latin poem on salt All this time he was no mere 
1S77 was 7760. i book-worm or reclus^ but was haunting the salons of Mila 

Snesca is a Tery ancient town. Snabo (iiL 161, where eome • de Sendery and^ the studios of pamters j nor did his scien* 
editors read Heosod) describe it as a town of the Ileigetes, and the < tide researches interfere with his classical studies, for dnr- 
fcene of Sertorins's death ; while Kinj" places the Oseensesht I Jng tJug time he was discussing with Hochart the orisin of 
reoto raeifanfe. I certain medals, and was learning Syriac and Arabic mder 

Csesarnemesit renwaora; and the nanjebywluchAngnstnsknew t>- xxt. i-i. « 

i^rrSscfrirfeOi!a,wasstampedonitscoms,andisstmpreserTcd I the Jesuit Parnfliers. >ordidhe neglect the bghler walks ' 
on its grme It fell Under Saracen nde ;_bat in 1096 Pedro I. of ; of letters. He translated the pastorals of Longns, wrote a 
Aragon regained it, after winning the decisive battle of Alcora^ as | taJg called Diane de Casti’o, and defended in a treatise on 
the termination of flie two years' --- - - — .. 

HXTESCAR, chief town of a Judicial district in the 
Spa nish province of Almeria, is situated in a plain, sur- 
rounded by mountains on three sides, about 91 mnes north- 
east of Granada. The town occupies a large area in pro- 
portion to the number of its houses and although the older 
streets are narrow and tortnon^ the newer quart^ have 
wide and regular streets. Among the chief buildings are 
Hie conit-bonss and the adjoining prison, the hospit^ the 
foundling hospital, and three schools. There are two parish 
chniches, dating respectively from 1498 and 1 p04. 

U TTAB/VSY* 1o 


the origin of romance the reading of fiction. Then, being 
appointed assistant tutor to the Dauphin, he edited with the 
assistance of AnneLef&vre, afterwards Madame Dacier, the 
wdl-known edition of Hie classics ad usvm DeipMni. He 
also continued to work upon his edition of Oiigen, and 
issued one of his greatest works, the Demonstration Evan- 
gdique. It was at the age of forty-six that he took orders, 
a step which he had contemplated for some years. Two 
years later the king gave him the abbey of Aanay, where 
he wrote his Questions cTAtinav, sur racrord de la Foi etde 
la Raison, his Critique de la Rkilosophie de Descartes, his 
a I Memoires i/our serrir a Fffistoire du Cartesianisme, his du- 
ll • sertaHon on the site of the terrestrial paradise, and his dk- 
enssion ivith BoDean on the Sublima In 1685 he was 


_ Abont 

three nules to the east are the ruins of Huescar la Ti^a, 

Carthaginian foundation. Pottery, woollen and hempen 

cloth, linen, and baize are mannfiactnred at Huescar. There , - - - « . 

are also oil and flonr mills. The export trade is not exten- made bishop of Soissons, bnt after waiting for mstallatioa 
dve. The population in 1870 was 5106. j for four years he took the bishopric of Avranches imtead. 

HUET, PiEBRB Daxiel (1630-1721), bishop of; He exchanged the cares of his bishopnc for what he 
AvranchK. is the last of those encyclopsdic and massive thought would be' the easier diair Hie Abbey of Fon- 


lamiiy zonueriv He lost both father and J amidst incessant labours maintamed to Hie end, at the age 

mother while sHU a cliil^ and was brought up by his i of ninety-one. His great library and mannsenpts, after 
aunt, wife of the nrnfbpnutficifln Gilles Mai^ to whom he . being bequeaflied to the Jesuit^ were bought by Hie kmg 
owed his respect for science. He says himself that the j for the royal library. 

etdonr of stadv did not possess him in earnest unHl in early j It is impossible here to enter upon an estimate of the 
manhood he was reading the of Bochart, ! place in pWlosophy, Kterature, and scholarship now occu- 

and suddenly became intoxicated with the desire of becom- i pied by this remarkable and omnivorous student It 
4ne a scholar. It may be remarked that a youth who was \ been disputed whether a writer who could so strenuously 


not slready stu^ons would hardly be reading snidi a book. 
However, the statement means that he began about that 
-time to study not in earnest only but with passion and 
fury. In Hebrew alone so great was his industry that he 


advocate the claim of philosophy conid have been at the same 
time an orthodox believer. Perhaps like many other men 
Hnet separated his creed from his philosophy, and while Le 
arsned on Descartes forcot that he was a bishop. In the- 


read throng the Old Testament in the origind no less ; Ifueliana ivill be found the most ready matenals foram^ 
than fonr-and-twenty times during his life. At the age of | ing at an idea of 



the academy of Caen, and shortly afterwards quatrelled j 
with his friend Bochait, who accused him of having sup- j 
pressed a line in Ortgen in the Euchanstic controversy. 
Shortly afterwards he removed to Paris, where he entered 
into dose rdations with Chapelain. At this time arose the 
famous dispute of Ancients and ^foderns. Huet took the 
side of the Ancients against Charles Perranlt and Desmarete. 
Among his friends at this period were Corrart and Pellis- 


cducation was carried on at TTeimar, 



year 
in the 


facultv of medidne. After assisting liis father for some 
years at Weimar, he was called in 1793 to the cmir of 
medicine at Jena, receiving at the same time the diCTities 
of conit phvsiirian and councillor at lYcimar. In 1/93 lie 


J 



336 


H U F 


placed at the head of the medical college «\ly 
of state metoal affiurs in tLnJ 

cLieiUot. H» Bled Ih cte •' rt"??. 

rSo’Crsa? H. .. &.ii. 

irJrt 5 sl?»«S 

LOtn zh vcrlaHrra, 

1796, Of iSs iwactical works, oil of tko kind which coiiiiot loii^ 


JJtdk 

■ maAV 2_ wnnnl’. ^vuiisditnl vrritci's Ifufcfnnd’* wi- 


-hug 

of studies in Iho sominaiy, and ho continued to hold thia 
appointment until tho breaking up of the «tnblishincnt in 
1790 In the following year he was called to the 1 reibuig 
chair'of Oriental languages and Old Te.stiiinent esegesis; 
to the duties of this poat were added in I « 93 those of the 
profcssorallip of New Testament cscgc«i3. Stiaduy ckclin- 
iijff calls to BrcJftu, Tubingen, and (ropealcdly) to Bonn, 

.> l.fu iirtcf Ml Vmiliiirff mr ununnltt 




nn occasional lileroiy - i i-. 

1827 ho resigned some of liis professorial work, but con* 
tinned in active duly until in the nutninn of iSdo he was 
seized with n painful illncsi, which proved fatal on JIarch 
11 of tiio following ycai. 


M^of !«•» death 

1i)y Angcutin (uid Stouidzs, 1837* 

HUFELAND, Gottueb (1760-1817), a dislingaislicd j 
writer on political economy and law, was bom at Dawtzic on , 
loth October 1760. He was educated at the gymnasium , 
of Ilia native town, and completed his university studies at ^ 
IiMpsicandGSttingen. He graduated at Jena, and in 1788 , 
was there appointed to an extraordinary professorship. ^ 
Five years later he was mode ordiuaiy professor. ^ His lec- 
tures on natural law, in which he developed with groat 
acuteness and skill the formal principles^ of the Kantian 
theory of legislation, attracted a large audience, and contri- | 
bated to raise to its height the fame of tho university of , 
Jena, then unnsnally rich in able teachers. In 1803, after j 
the secession of many of his colleagnes from Jena, Hufo- j 
land accqited a call to Wilrzburg, from which, after but a 
brief tenure of a professorial chair, he proceeded to Lauds- 
hnt. From 1808 to IS12 he acted as burgomaster in his 
native town of Dantzic. Returning to Landsliut, ho lived 
there till 1816, when he was invit^ to Halley whore ho 
died in Febroary 1817. 

HufriirndV works on the theoiy of hgidstion — EmifUiwn the 
,F^iiicIanun(aI Theorem of Kaiural Law (' ' Vorauclt uber die Gnind- 
satz KatOTTechts/* 1785), Ltandboot: qf Natural Law ("Ijclnbncli dcs 
Mataneebts,” 1790), Jiiriituto if PmUtt Law (*' instUutionen dcs 
mnmmten j^tiven Kechts, ” 1798), and Jlistorj/ awl Svstem of 
uerman Pontive Law ('* Lelirbnch dor Gcscbiclito und Kncyclo- 
padie allar in ]>eatscbuind gcltendea jtositiven llcditc," 1700}— 
iwe dut^aished by precision of statement and clearness of dcihic- 
tion. They form on the nbole the best commontaiy upon Kant's 
JUfidMdyre, tliu p mciples of which they carry out in detail, and 
apply to tJie discussion of positive lam*. In political economy 
Hafelond's chief work is the New Foundation of National Eeonimv 
(''Neus Qmndl^ng dcr StaatswirtbschaftsImnBt/' 2 vols., 180# 
1818), ^e second Tolnmo of which has the special title, 
ThMru^ Nowy aii'f Oireulaiion (“Lelirevom Gcldo imdGcld- 
]: S®,F^nril>les of this work arc for the most iiart 
toon of the IFcoIm ejf iVo/fon^ which were then heginninn to ho 
and uvolopM in Germany ; Imt Iwth in Itia treatment 
onundomentol notione, aueh as economic aaoi and valmi. and in 

flnrdand’s treatiiiont has n 
^ *“ «e«n desemng of 

on^a "“""S German economists to point 

mi> fha profit of the cntrejiwiew ns a distinct siiccies of Kramio 
wth lam peralisr to itself. Ho also tends toaonUT thonrii 1 o 

®‘®‘^ that rent fa 

applicable to all payments resulting from difTereucee of deene 

t'** *‘“"® Thus the fcunerior*min 
of a qwiUly pftoil workman or spcoialW skilled cimiMVcr 
hmo apsimJated to the payment for a nntSral oCcy o?S tlm 
the miniuam eSinency. See Itoscher OcuSidde rf,r vI/;- -J' 
avmwittin DctUtchuJi, pp. GsS. ' ^ Aational. 

nua, JOBASH Leoshakd (1765-184CV Bomon OnHin. 

ihSf was bom at Constance, 

whom his fathw was a locksmith, on Juno 1, 1705. After 

^mnasinm of his native town, he 
piocoeded m 1783 to the university of Freibura where ha 
bemme a pupil m the seminary for the traiuin ®of pJjLSf 
and yeiy early distinguished himself in the dSpaSnSJteS 
chusteal and Oriental philology as well as of HiMimi 
exegesis and criticisui. In 1787’ ™ ® “ 



heft" oi 
n^invt 
the origin of 


Itrusuiit Gri’ok t „ . . . . . . 

\vcw ilh^crlalioiii on Ihc origin of aljihalr tn al w riling /:r/n#f- 
ifjw dcr JUirhstiilntKhiift, JSOl), on tin- nntiipiity of Iho Cvdu 
Vaticanu^ (IhIO), and on nnch nl luythologj ( tV/^r i?rii Mhthfli d^r 
ttUni VoJlcr, IhPi); a law inli of tin Pong ofSolotnoii 

(Da^hohcLirtl in tt*trr «*-/r ffnifiviJc/iIrsi JJnttunit, to th« 

effect th.il thclowr ft*i'H‘*’n:s King Ik/chiah, while by hi«li<lovea 
iaiiittfiiilcd tho niiinutit hft in JsiMcI after the «h ]iorl#itioii of the 



iindotthtLilIv hisiiiott imjioitmit work, xuisi oiiijdetiil in ]&0S (fourth 
Guinan ctlitiun, 1SS7 ; Kngli^h IriUiMnlions by M'uii, l..iiuilon, 
1827 ; and bv I''(**ulick, Kew York ; Tivnrli i arlnl tfanOatioii by 
Ccllerier, Geneva, la*i*Ja). It U ijeiially railimbb in the portion 
relating to the hi-torv of the t«>\t (uhsch up to tlie middle of the 



iiiDro cDinplotely Immpeicd by doctiliinl iiiV’tupi^OMtioiss ubiii be 
conies to treat qiicstioiii lelnttiig to tbe fiist«*ry of the individual 
liuok*i of tho Ki'w Tcstaiiii'iit rauun. rroin to bk ibaili Hug 
wasa Tcmilnraiidimtioitnut cciutrilmtortothc In ilury^r Zeih^hrijl 
far NdlhoL 71ir»^*vjir, 

HUGH, St, ar Avmjoi; (r. 1135.1200), bishop of 
Lincoln, was born of a noble family at Avalon, near 
Funtebarra in Butgutuly, about 1133. 'At thcngc of eight 
ho entered along with his widowed father the neighbour- 
ing prioiy of canons regular nt Villarbonoit, where he was 
ordained deacon nt niiiGtccn. Appointed not long after 
prior of a dependent cull, Hugh was attracted from that 
position by the holy reputation of the nionkh of tho Grande 
Chnrtrousc, whose house he finally entered despite an oath 
to the contrary which ho had given his superior. There 
ho remained about ten years, receiving ])ricst's orden^ and 
rising to the important office of procurator, which brought 
him into contact with the outer world. Tho wido reputa- 
tion for energy and tact which Hugh speedily attiuncd 
penetrated to the cars of Henry il, of England, and 
induced that inonarcli to request the procurator’s assistance 
in establishing nt AVitlinm in Somersotshiro the first English 
Carthusian monastery. Hugh reluctantly consented to 
go to England, where in a short time ho succeeded in over- 



liH elation to tho see of Lincoln. Forced sorely against 
Ins will to accept this responsible jmst, Hugh nevcrtliclcss 
set iiimsolf actively and piously to discharge its important 
lunctions, although at least once a year he rctir^ to live 
for a short period as a simple monk nt Withnm. Ho took 
i uo to do With ]ioIitical matters, mointaining ns ono of liis 
c net principles tlint a churchman should liold iio secular 
oflicft A sturdy upholder of what ho bolievcfl to bo righl, 
1 ecclosm^lical inflncnco interfere 

nth hiscondnct, but feuriossly resisted whatever Bccmed to 
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fcim 8n infnngeiueiit of the rights of his church or diocese. 
But urith all his bluff firmuess Hugh had a calm judgmeut 
and a ready tact, arhich almost invariably left him a better 
friend than- before of those whom he opposed ; and the 
astute Heniy, the impetuous Bichard, and the cunning 
John, so different in odier points, agreed in respecting the 
bishop of Lincoln. St Hugh’s manners were a little apt 
to be boisterons at time^ and his early monastic discipline 
had left ium rigid and harsh ; bat, though an ascetic to 
himself, "so that his whole li^ was a continued martyr- 
dom,” he was distinguished by a broad ^udlin^s to others, 
so that even the Jews of Lincoln wept at his funeral He 
had great skill in taming birds^ and for some years had a 
pet swan, which occnpies a prominent place in all histories 
and representations of the saint. In 1200 Bishop Hngh 
revisited his native conntiy and his first convents, and on 
the return journey was seized with an illuess, of which he 
died at London, on Xovember 16, 1200. Twenty years 
later he was canonized. 

The chief life of St Hugh is the 3Iaffna Vtfa S. Hagmia 
in the Bodleian Libiaiy), -nxlttea by Adam, the saint’s private 
<^plam, of whitdi a number of abridgments have been made at 
vations dates. A JTctrieal Life cf Si Hngh of AtaUm is preserved 
in two in the British dinsenm and the Bodleian Ubiair. 

Both these lates have been edited by tbe Bev. J. B. Bimocl:. 
The best modem sonree for infonnation as to St Hngh and his time 
is Canon Petiy's Life of St Hugh of Avalon, &c., 1S79. 

HUGH OF St Chb^ Hugo (Ugo) ds S. Cato or Carensis 
(c. 1200-1263), a learned compiler of the 13th century, 
was bom at St Cher, a subnrb of Yienne, Dauphin^, about 
the year 1200, became a student of theology and canon 
law ia Fdti^ and in 1221 entered the Dominican cloister 
of St Jacob there (whence he is sometimes designated as 
Hugo de S. Jacobo). After having tanght theology for 
upwards of twenty ^ts, in the course of which his learn- 
ing was .freq^uently appealed to by those in anthority for 
the Eolation of diMcnlt questions, he was in 1245 created 
cardinal of St Sabina by Pope Innocent lY He died at 
Orvieto in 1263. 

HLs principal works are Ovmdarium. BUtAim, a revised text of the 
Tnlgate, premted about 1236, hitherto nnprinted, bnt forming the 
basis of the Carr^bmum BiblUe Sorhonieum ; Bonilla in unirersa 
Btbliajuzla quairugliosm. sauum, first printed in 1487 (Basel) and 
often since, as for example at Cologne in 1621 (8 vols. fid.) ; Specu- 
lum EedetitE, a mannal for the priesthood (ed. prin., Lyons, 1554); 
and Saenrum BtSliorum Consordardiat, in the preparation of which 
he was assi^ed by tbe members of the'commnnity to which he 
bdonged, hence it is sometimes known as Conoardantia S. Jaexdti 
(Lyons, 1540; Basd, 1543). See Hui. Lilt, de la Framx, voL xix. 

HUGH OF St Yictoe, Hugo a S. Yictore^ sometime 
also known as Hugh of Paris (a 1097-1141), was bom* 
probably in the neighbourhood of Ypres, about 1097, and 
is known to have received his early education in the doister 
of Hamerslebennear Halberstadt; in 1115 he removed for 
the farther advancement of his studies to the abbey of St 
Yictor, which had recently been founded by William of 
Cbampeau^ the preceptor of Abelard, in .the neighbour- 
hood of Paris. I^ere the remainder of his life was spent 
in teaching or in studious retirement He died in 1141. 

The irorks of Hugh of St Tictor, who was the intimate fnend of 
St Bernard, share ml the learning. acntene.<!s, and mysticism of the 
theolomcal school which then soqght to nentralize the opinions and 
the infinenra of Abelard. Of chief importance are — liutUulvmxa 
HmaxlioiB, indnding the treatises Be area morali. Be area mystiea, 
and Be tanitate mundi ; Be Saeramentia Fidci, on the mysteries of 
the faith, and thus a complete exposition of Catholic theolo^; and Be 
Eruditions Biiaacaliea, in six Imks, which earned for its compiler 
the tide of magister or didassdns. It forms a sort of enmlopsedia 
of the sciences os then nndeistood, viewed of course merely* in their 
subordination to dieol^gy. In his treatment of Biblical intmdnc- 
tion, the sharpness with whidi he separates the apoc^hal bom the 
canonical hooks has been noticed ; but in doing so it is important 
also to recollect that lie seems to place on a par with the Xew 
Testament the canons, the decretw, and the writings of the 
fathers. An Angnstinian in qmt and in langnage, so as to 
deserve the tides Alter Angostinns and Lingua Angnstini, ^7 
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which he is frequently designated, Himo was stiD more eminentlv 
the disciple of Anselm and Abdaid ; he, however, had a stronglv 
marked mdividmdity of his own, which apyteats in his somewHat 
felly elaborated theory of knowing and ne^g. All the know- 
able he as-dgns to one or other of three ^Leres, that of intelli- 
gence that of science and that of logic. That of inMU^na 
embraces both theoiy and practice. Und^ theory fall to he mssed 
theology, mathematics (arithmetic, mnsic, geometry, astronomy), 
end physics ; practice is ^nivalent to ethics. Science has to m 
with the practical arts and industries, whfle logic embraces grammar, 
r^toiic, and dialectic. In correspondence to the tiicLotomons 
divition of man, as made np of body, sonl, and spirit, he sjicaks of a 
threefold eye, tiiat of tbe bo^, that of reason, and that of contem- 
plation. The last of thes^ by which God is discerned, has been 
totally destroyed by tin ; the second has been mnch impaired. 
Faith now takes the place of contemplation ; but by orano and 
Meratio it can attain to real convictions and genuine 1 ot& The 
doctrine of the Trinity he illnstrates by the analogy of the human 
praonality as spirit^' wisdom, and love. The collected works have 
been printed at Paris in 1528, at Yenice in 15S8, at ^lainz and 
Ctiogne in 1617, and at Bonen in 1645. They occupy three volnmes 
(1/5-177) in 3I^e*s Patndogim Curaiia Con^letua. ' See Hist. Litt. 
de la France, vm. mL ; Liebner, H. v. S. YiOar, (1832) ; Gorres, 
Die diriatlif^ Jlmtiki and other worls bearing on this general 
subject 

HUGUEXOTS, The. The word Huguenot first appears 
in France about the middle of the 16th century, and there 
is historical proof that it was imported from Geneva, where 
it had existed for some time as a political nickname in a 
form which connects it directly with the Grennan-Swiss 
Eidgenosaen, oath-comrades, confederates. In France it 
was used as a term of reproach for those who aimed 
at a reform of rriigion according to the pattern dis- 
played by Calvin in his famous Inditvlio ChriHiance 
EeligionU. The name attached itself to the Beformeis 
when, having shaken off all connexion with Lutheranism, 
they were beginning to organize themselves both as a chnrcfa 
and as a poHtical body. The Lutheran ideas, which had 
early come into northern France by way of Metz and Meanx^ 
bad for a short time seemed likely to prevail at the coxurt of 
Francis L, where the king’s love of cnltnre welcomed what- 
ever came from the laud of the learned; the genius of Eras- 
mns, or the sharp satire of Hutten, or Luther’s weighty 
tractates, all seemed to him at first to be so many protests 
against the darkness of a monkish past; tbe hymns of Marot, 
the bright poetry of Margaret of Yalois, the king’s sister, 
harmonized not ill with the desire for a humanist reform 
which x>revailed at the French court. But when the 
destructive enthusiasm of the artisans who embraced the 
new opinions, breaking out in attacks on the art-treasures 
of the churches, alienated the royal moderate^ the simpler 
and more marked theology of the "Sacramentarians” of 
Geneva quietly replaced the Lutheranism of the first 
Beformeis ; and by the middle of the 16th centnry the 
new Hngnenots were an nnpopnlar party, drawing their 
inspiration from Calvin, and bitterly disliked by the court 
and the bulk of the people of France. The persecutions, 
varied by protection, of the reign of Francis L had given 
place to a vehement desire to crush the rising heresy ; the 
character of Henry IL and his chief advisers led them 
towards a thorongh perseention. 

Infinenced by these repressive measures, and tanght by 
Calvin’s book and his frequent letters, the French Beformeis 
now began to organize their infant churches. Hitherto 
they had been content to meet in quiet, to sing MaroPs 
psalms, to listen to earnest prayer and practical disconise 
in some lowly chamber, deferring questions as to chnrch 
government; now their ecclesiastical system began to 
develop itseff. In 1555 the first Frotestant French ciinrch 
was established at Faris, and almost immediately there 
q>tang np fifteen communities, the largest being at Means;, 
Foitieis, and Angers, each having its {»sfor, elder^ and 
deacon^ each mling itself, and recognizing no common 
bond of union save that of charity and suffering. These 
were the heroic days of the Huguenot movement in 

Xn — 43 
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France, each little church striving only to fulfil the simplest 
ideal of Christian faith and practice, happiest ^hen least 
observed, purest vrhen least developed. Three infiuences 
hadhitherto acted on French religions feeling : — ^that of the 
Lutherans, that cf the ancient Yaudois churdies of south- 
eastern France represented by Faber, and lastly that 
of Calvin of Noyon, the Heard exile settled at Geneva. 
Now a fourth element came in : resistance had elicited 
oiganizatiou, organization demanded leadership ; and, un- 
Imppily for France and the Huguenots, the movement fell 
too nmdi into the hands of secular chiefs, great lords who 
used it for their own political and selfish purposes. 

In 1559 the churches of the Huguenots met in a first 
synod at Paris, eleven sending representatives. This body 
up a confession of faith, which bears throughout 
the mark of Calvin's hand, in its scrnpulons orthodoxy, 
strong statements as to Godb election of some to eternal 
life, and careful definitions of the nature and structure of 
the church ; the qri^od also issued a scheme of discipline 
to which the churches were all to conform. No church 
should take lordship over any other (a church being a single 
community under one pastor). £ach colloijae ” or synod 
should have a freely-elected president ; every pastor should 
come to the coUorae, bringing each at least one elder or 
deacon from his dutch ; this body was to meet at least 
twice a year; new pastors were to be appointed by it to 
vacant darenes, on [^entation by the elders and deacons; 
minute nzles were laid down for dutch discipline ; it was 
ordemd that provincial qrnods should be held in each 
{unvinc^ and finally ^that there should be from time to 
tune a general or narional i^od of rmxresentarires of the 
whole body- 

Two broke out (see France, 

toL ix. pp. 560^64), rad lasted over thirty years. At the 
Mginnmg of this period we have some data as to the 

^ « 1^58 there were 

4W,00q of them ; a list presented by Condd to Catherine de’ 

contained the names of 2150 (some 
lurches; rad It is probable that the numberof 
deir open adherents had increased rapidly, John Correro 
1669, Mys that only ono-thirtieth of the 

fcffr ^ were Huguenots 

for the strength of the movement had nndonbtcdly wme to 

t STL ^ ““ 

Eirfe ? i^nce Prottaante, vol i. “Pifeces 

tSStriSlf^®- ^ provides us with data nslo 
thw distortion m Pranca The two centres were Lan- 

/ w?tMnd the Orldanais in the middle of the 



though there were some cb^hM in ^ ‘w* 

Champagne they had littfe hnM rt ^ ® France and 
from tte Lt was 

became the headqnaS r*®f ’ 

churches sprang Kth\™d«^?*®u“ ^heir 

thus we see thrt Ke qmetoess nt this time ; 

All were characterized bv a lilc ^66“* 

their constitution, simrie ^ ?***?* ^” ®'SOniation ; 
nnder better anspicS^rir^^^’ “ P««f *at 
exercised the privileges of mght have well 

Hngnenots had a liberty; the 

deliberative assemblieT^etwSen 156r„?'l5S?S5j 


held fifteen general church synods, oud from 1973 to 1622 
many political assemblies, in which all questions bearing 
on the interests of the ''cause" were debated and decided. 

The subordination of tbe religious to tbe political interests 
of tbe Huguenots became inevitable after the massacre of 
St Bartholomew's day, 1572 ; >vhilc at the same time their 
organization assumed a more decidedly republican tone. 
The horror they felt at the violent action of Cliarles IX. 
seemed to free them from all allegiance to hitn; they 
looked to England and Germany for help, to Switzerland 
and the United Provinces for encouragement and political 
example. They at once drew up an independent constitu- 
tion democratic and federative, framed chiefly after the 
Swiss pattern. Like all other attempts at n republican 
form of government, it had nn uribtocnitic and u demo- 
cratic side, the latter for the time beemiug to be 
stronger. For the centre of their power was now pass- 
ing from the aristocracy to the biiigiicrs^ fn»m countiy 
chateaux to provincial towns. In the towns the only dis- 
tinction recognized was that of pastor and elders, and these 
might be, and mostly were, men of the people, chosen by tlio 
people. The great nobles who rided with them, the “ Poli- 
tique” princes, like Alcn^on or Damvillc-Montmorencv, 
winked for a time at this new “slate uithin the state," tbe 
gem of that Huguenot organization which later Iiam]>ered 
Bichelicn's patlu Tlieir system was based on the towns 
in their hands. In each an independent government wa^ 
elected by popular sufTrage, and was composed of a mayor, a 
, council of twenty-four, and an elective chamber of seveiitv- 
j five citizens, making up in oil a hundred rulcm. Tliis body 
I was a court of justice, with some amount of sovereignly. 
Tiins, the twenty-four with the mayor had control over war, 
police, and "lliinpof highest importance,” though without 
the seventy-five they could neither pass nor abrogate laus, 
os to com, taxation, t^ucc^, or terms of iieace. The mayon» 
and pnvy councils of the confederate towns were chatired 
rnth the election of a general, a kind of Homan dictator, 
who was to have both a council to advise him and also 
SVC jieutciiants to help and ^uccccd him, if need were. 
Lartiy, provision was made for a strict moral discipline. 

ostnUished a t-yslcm ot 
a hcralities or dislncts, cacb with its own local estates, 

councils and a statcs-cencrah 
thus maremlly strengthening their independent oLniza' 

throughout the Sasue- 
™ movement 

^ ® they had imssiom 

of the statcs-Mnera?**^f convocation 

followers of *** ^ Locarno the 

muwers of Henry of I»nTOrre, as heir to the French 

I having the d^/of o'‘W«l»es, and 

I levyine, commanilinn' independent taxation, of 

Was ako a aen/>n>i “ ®®^Poy*ng their own troops. There 

Batfre9ueSy“SSl^P““V®- This general assembly 

«l tot ertW t«m 

(24 May 1698- 

favourable of the earlier ^ly reproduced the more 

“ “2'"' ■. t^r^SS^ TT 
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faein^ so modified as to sliovr less and less faronr to the 
Calvinist^ who were little satisfied with it. They had 
dreamed of dominance^ had hoped for equality, and were 
now put off with tolerance. For whatever Heniy IV. 
might feel about their faith, he was determined, as he once 
told Sully, **to reduce to nothing the Huguenot faction,” 
to destroy their political independency and by closing up 
the civil strife to secure the solid establishment of the 
central monarchy. The edict allows public exercise of the 
Huguenot faith in the houses of nobles and gentry, and in 
a few named towns ; it gave the sectaries fnU civil rights, 
and made’ them eligible to all civil offices ; in several par- 
liaments mixed chambers were established ; the education 
of their children was left in their own hand& 

We find that about 1590 the Huguenots bad exercise of 
their worship in about 3500 chateaux^ and in about 200 
towns or bonrgs, chiefly in the south and west In most 
parts of the north, except Paris and round Bonen and 
Amiens, they had one place for worship in each baiUiage 
or sdn^chaussiie. In 1598 we have a list of about 150 
places granted by Henry IV. to the Huguenots for their 
safety, the chief groups being in the generalities of Bor- 
deaux' and Hontpellier, and in Poitou ; these were either 
free towns, like La Eochelle, Nimes, hlontanban, or towns 
belonging to private gentlemen, or towns belonging to the 
Idng, which had fallen into Huguenot hands during the 
wars. 

Throi^hout the next quarter of a century we trace their 
history in a series of outbursts, indicating noble impor 
tience and Calvinistic dissatisfaction. The siege and fall of 
La Rochelle (1627-1628) brought this period to an end. 
During this time their number seems to have increased ; 
at the accession of Louis XIIL they had about 500 
churches ; in 1622 and 1628 we have lists of 688 ; in 1637 
no less than 720 are enumerated, though of these 49 were 
either vacant or suspended. Richelieu and hlazariu treated 
them with statesman-like prudence ; their synods were dis- 
couraged, their grumblings ceased; they grew' in piety and 
purity as the political arena was closed to them, and the 
noble houses one by one deserted them. This was the 
time of their material prosperity, and of their important 
contribution to the welfare of France which Louis XIV. so 
rudely cast away. 

As that king got hold of lus power, the tranquillity of the 
Huguenots waned. In 1657 they were forbidden to hold 
colloquies, lest perchance they should take to politics; in 
1659 they were practically told to bold no more synods. 
Soon the court went further : conversions were undertaken. 
Wherever a pastor could be bribed, won over, or got rid of, 
his “temple” was at once tom down; the Huguenot wor- 
ship became almost impossible in towns, and lingered on in 
a few castles, whereby it fell still more under the royal 
displeasnra As his conscience grew morbid, under Hadame 
de hlaintenon’s direction, Louis XIV. became more eager 
to expiate his own crimes by punishing the heretics. Be- 
tween 1657 and 1685 520 churches were tooted up; 
Anqnetil declares that 700 had been destroyed before 
1685. All through this period, whQe thousands yielded 
to oppression or bribety, thousands also fled the land ; the 
emigration' began in 1666 and went on for fifty years. It 
is probable that in 1660 there were over two millions of 
Huguenots, the best and thriftiest citizens in the land ; it 
is said, though no figures can be trusted, that in all fully 
a million of French sulgects escaped from their inhospitable 
fatherland. At last in 1685, thinking that the Huguenots 
were as good as suppressed, Louis XIV. revoked the edict 
of Xantes (see Fbance, voI. ix. p. 579).' The revocation 
was the sentence of civil death on all Huguenots; it crashed 
more than half the commerdal and manufacturing indnstiy 
of the kingdom. It is said that at the time of it there 
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were 1000 Huguenot pastors ; of these over 600 escaped 
from Francei, 100 were slain or sent to the galleys, the 
remainder conformed or disappeared. 

The war of 1689 called attention away from tiie perse- 
cuted remnant of the Huguenots, and they had a breathing 
space in Languedoc^ the Cevennes, and Danphind; but 
directly the peace of Ryswick was signed, repression began 
again, and consequently, when the Spanish succession war 
commenced, the Huguenots of the “Desert,” that isi, of the 
country about Himes, broke out after endless provocations 
into open war, which lasted two years, and for a while de- 
fied all the efforts of the court Marshal Villars was at last 
sent down, and by mingled gentleness and severity be both 
secured the submission of the gallant Cavalier, the chiel 
leader of the Huguenot^ and the defeat of the more deter- 
mined of the mountaineers. Throughout the test of the 
century the down-trodden Protestantism of France was 
kept alive chiefly by the exertions of Antoine Court, the 
apostle of the Desert^ who never lost faith in the cans^ 
and who reorganized the dying churches, breathing into 
them fr^h life. Though under the influence of oppression 
a'nd excitement, the Huguenot story is here and there 
disfigured by fanatical outbursts of the “prophets” and 
“prophetesses,” still on the whole the account of their 
endurance is among the most remarkable and heroic records 
of religious history. 

After the interference of Voltaire in bdialf of Calas, 
their sufferings came almost to an end ; the general change 
of opinion, the steady weakening of the Catholic^ the in- 
dolence or good nature of the sovereign, forbade the scan- 
dals of the past, unt il at last in 1787, under Hecket's 
influence Louis XVI. signed a memorable edict which 
restored, after 102 years’ deprivation, their civil status to 
the Huguenots. The Revolution of 1789 carried justice a 
stage further ; among the many titles of the Revolution to 
the gratitude of posterity none is more marked than the 
complete restoration of the non-Catholic dements of French 
society to their rights. From that moment to the present 
time the descendants of the Huguenots have had peace. 

There are now about half a million Calvinists in Fiance ; 
by the census of 1872 they numbered 467,531 souls, of 
whom about 100,000 were in the north, and the rest mostly 
in their old quarters in the south; in the Card, the 
ancient Desert, nearly a quarter of the whole body still 
abide. Of late years the Protestant Church in Fiance ha- 
shown a tendency to division into two parties that of the 
more rigid Calvinistic opinion^ and that of a more liberal 
and less orthodox theology. In either case they form a 
group of loyal dtizens, on whom French politicians now 
look with favour. The old reproach that “the Huguenots 
are all republicans” has at last turned to their crectit. 

The persecutions which checked all wholesome develop- 
ments at home, whether reli^ous, literary, or commercial, 
were favourable to their growtii abroad; and we consequently 
find that in literary and artistic excellence the Huguenots 
have taken their fiill share. Their first attention was 
naturally called to theology, in which the names of Calvin 
and Farel, Beza, Dailld, tire Dr£lincourts, the learned S. 
Desmarets, Jortin, P. Jurien, Labadie the mystit^ the Le- 
clercs, the great Hebraist Mercier, Mestrezat the preacher, 
the old hero Dnplessis Mornay, i^lmasins, J, Sanrin, first 
of Protestant oratory and a crowd of lesser men testify to 
their activity in this branch. Add to these the dictionary 
of Bayle, the works of the Basnages, Morin the Orientalist, 
Pithon, the Daciers, Etienne Dole^ Ramus, Le Fdvre of 
Etaifles, above all Scaliger, as leaders in learning; in 
history, B4nolt^ Bongars, Palma Ca 3 re^ Hubert Langnet, 
B^roalde, and Rapin-Thoyras ; and with them the political 
writer Hotman. Of lawyers thqy claim Bandouin, Cujas, 
Coras, Doneau, Hdrault, and Godefroy, famed as the most 
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learned of iurisconsults. In science tiiey Lave the Cnviei^ 
Desmaizeaux. Ddbois the chemist, Faid^ father of n 

Jierald of the steem^ngin^ the pl.,;sicmn 

Jo^eft, L’Ednse the botanist, and 

they lay claim to Crispin, J. Consin, Pollissy, ®“"°“ . 

flift PicoTts. and Goiiion the architect. - Their 
poets axe Morot and Margaret of Valois, ^ho geimral 
effect of this activity is hard to gauge : from Amsterfam 
and BerUn, Geneva and London, issued sermon, 
pamphlet, controversial polemic; bnt these offorte ^d no 
MttlSd audience, they failed to wm the ear of F«ncft 
The same is trae of their rohgious heroism; though it 
seemed to be exactly what was w-antcd to strengthen the 
national cliaracter, the confessors were scattered, like the 
Jews, among the nations, and ceased to affect the progress 
of their fatherland. In the Revolution wo can see traces of 
their mental and moral activity ; it may bo that their day 
of influence is not yet over. For their history is a bt inding 
marvel, illustrating the abiding power of strong religious 
convictions, narrow in theory, pure in practice ; tlvcy have 
stood as rnudi ill-usage os has befallen any branch of 
Ohrisl^B church. It remains for their descendants to show 
to France that their creed goes well with freedom and 
advance, — that the religions instinct, so deeply implanted 
lu is a true fnond of orderly and rational national 
life. Religion whidi does not abnse its power, a freedom 
from divided alle^nces, an aptitude for constitutional 
institations, and an intrigant belief in the sovereignty of 
the people — these are the elements which the Huguenots 
of to-day can bring to the service of the republic under 
which they dwell s^ely, none making them afraid. 

AtUhorilia,-^CBMn, Inslilulio C^risUajuJcMeliffionig, amlLciirts, 
ed. J. Bonnet, 1854; France JMcetante^ 1846; Mcanx, 
LuUes r&igieuses au XVl. si^c, 1879; Aranez, Assemblies 
poiiUgwa des M&formis^ 1869; E. Hngue^ J^rsfaurorioa de 
ProtestanHnne en France, 1875; Mignct, itahlissemcnt . . . d» 
(kdvinisntc d QeiUve\ G. deFdUce, JETief. des Protestants en Pmnec; 
£. Bdnoit, ffist» de VEd\idcKantes\ CL Coqucrol, ^l^dulHserti 
A. Ooart, SVou&ks des C^oennes; Bonnembre, Iftrt des Cam\sards\ 
Guizot, SiA, dc France, 1872; llerle d'Auhignd, F^ormation cm 
XVL sOdf, FroftfOGr H. H. Baird, HiAory of the JZim of the 
JSuguenots, 2 vd&, 1880. (G. W. K.) 

HULI^ or Kikgston-upok-HulIi, a municipal and 
parliamentery borongh, and one of the principal seaport 
towns of En^nd, i^ though a county in itself, locally within 
the East Riding of Yorkshire, situated in 53'' 44* N. lat. 
Md 0® 10' W. long;, on the west side of the Hull, where 
it discharges into the estuary of the Humber, 20 miles from 
the German Ocean at Spurn Head. By rail it is 414 miles 
wtsouth-eut of York. Branch lines of the Horth- 
Eutoni Railrmy connect it with the principal towns in 
the Riding ; and by means of tbe steam ferry across 
the Humber to New Holland it has communication with 
the Great Northern and the Manchester, Sheffield, and 
Lmralnshire Eailwaye. The town stands on a level plain 

it frZ “ ^l^ments necessary to protect 

It from inundatiwi, and the flatness of tho surrounding 
OTuntiy as far as 1^ eye can reach is unbroken by anything 

“ elevation. The oldor portion 
of the which IS completely enclosed between the docks 

wt rad a onth, was ongmally very densely inhabited, and 
Its etroote wore narrow and irregnlar, but in this respect it 
fh ® undergone great improvemente. The streets in 

S "S'*’"* ““d the vfflS 

in.? dames occupy tho suburbs. A pier front- 

nrSiW ® pleasant promenade.*^ To the 

bj S 0 pLST presented in 1860 

py A L. Featson, then mayor of Hull. It » 27 

in ratent, u tastefully laid out^ and contaiS fnllS 

ItaMOemort. AliMam.g«4«,lbout40a«^i.1S- 
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tent was opened in 1880. Tliere is a lar^ public ccmetc^ 
which possesses separate chapels for churchmen aud dis- 
scnlere. The town is supplied with water from spnngH 
about 4 miles distant, two conilen.Mng ciigmcs of CO home 
power each being employed in pumping it. . „ . . 

Tho principal public buildings arc the town-liall m Low- 
cote, completed in 186G in the Italian Renaissance stylo, 
haring a very richly adorned fa^*adc, with a central dome 
133 feet in height resting oii eight arches, and containing a 
cluck and bell ; tho ©.vchango in the same blrcct, completed 
also in 186C, in a Icbs oiiiato funn of tho Italian style, 
containing a hall 70 feet long by 40 feet wide, and the 
offices of the Hull chamber of commerce and the Hull 
guardian society for the protection of trade; tho com 
exchange in High Street, a plain building with a great 
hall 157 feet long by 30 feet wide; the ciistom-houso in 
Wliitcfriaignlo; Trinity House, a liandsoine brick build, 
ingin the Tuscan style, erected in 1753 by the guild of 
Trinity House, originnlly c^blUlicd in 13G9; Charter- 
house, rebuilt in 1G45, belonging to a foundation for tho 
support “of the feeble and old,” wbicli was CAtublished 
by Sir Michael do la Pole in 1381 ; the dock offices, an 
elaborate building in the Italian style ; the royal iiis^titu- 
tion, u large and beautiful edifice iu the Roman Corinthian 
style, opened by Prince Albeit in 1834, possessing a 
museum, a library of 40,000 volumes, and accommodation 
for the meetings of the literary ami philosophical society ; 
tho new general post ufiicc, in the modem Italian stj'Ie, 
opened in 1877 ; the prison, constructed on (he new model 
l>riuciplc^ ot>cncd in 18G0 ; the tunsic-lmli, iii the Renais- 
sance stj'le; tho theatre royal, opened in 1873, n stuccoed 
structure with a Landbomc Corinthian front ; (ho juiblic 
Ixiths and washhouse.^, in the Tudor style, completed 
in 1850 at a cost of J:i2,000. Tlic onl}* church of special 
interest or architectural merit is that of Holy Trinity, on 
tho west side of the market-plncc, u cruciform edifice iu 
the floral Gothic style, originally founded at the end of 
the 13th centuty, but of various dates, and lutcl}* com- 
pletely restored at a cost of over X30,000, having nn 
extreme length of 272 feet, tlic breadth of the nave being 
72 feet and that of the chaucci 70 feet. It jiosscsscs a 
very fine west window, filled with stained gla^s in 18G2 
at a cost of £1000, and is surinoniitcd at the intersection 
of the nave and transept b}* a noble tower, with iiucl}* 
decorated pinnacles, rising from tbe point of intersection to 
the height of 140 feet. St Mary’s church in Lowgnte, in 
the Perpendicular style, was originnlly founded in the 
beginning of tho 14th century, but has been nearly all 
rebuilt since that ]icriikl, the tower being erected in 1G9C, 
and tho whole building restored in 18G3-G5 at a cost 
of £10,000. The princi^Mil educational cstablishmcnta 
are tho grammar school, founded iu 1486 ; the Hull 
and East Riding college, a proprietary school for sons of 
gentlemen ; the Trinity House marine school, founded in 
1/16; Cogan’s charit}* school for girls, founded in 1763; 
national, British, Catholic^ Wesleyan, and school board 
schools ; a ragged and indnstrinl school ; and the Humber 
indimtrial school ship “ Souihanipton.” Among tho other 
institutions for ministering to tho intellectual wants of the 
community arc the school of scienco and art, tho literary and 
philosophical society*, tho royal institution, tho ineclianics* 
institution, tlio Hull church institute nnd library*, the 
young people’s Christian and literary institute, the Catholic 
institute, the Lyceum library and reading-room, and 
tiio literaiy club. The charities and benevolent founda- 
ions ate numerous, nnd, in addition to Chartorbonse and 
J • mentioned, include tho infirmary, 

nded ^*1^82, and extended by the addition of two 
winm m 1840, and of detached fever words in 1874; tlio 
tiuu and Sculcoates dispensary, founded in 1814; the 
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hospital for sick children, opened in 1873 j the homoeopathic 
dispensary; the blind institute; the borough lunatic asylum, 
erected in 1849, with accommodation for 160 patients; j 
the Hull workhouse, the Sculcoates union woikhouse , the | 
seamen’s and general oiphan asylum; the sailors’ home, 
opened in 1860; the sailors’ orphan homo and school, 
erected in 1863 ; Gregg's hospital, founded in 1416, 
Lister’s in 1641, and Crowle’s in 1661, 

Hull Tunks as the third port of the United Kingdom, 
being surpassed in the value of its exports and imports by 
London and Liverpool only. The original harbour occu- 
pied that part of the river Hull which faced the old 
town, but in 1774 an Act was passed for forming a 
dock on the site of the old fortifications, having its 
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entrance at the upper end of the old harbour. This dock, 
known for some time as the Old dock, is 1703 feet lo^ 
and 254 feet broad, and its orea is 10 acres. In 1809 the 
Humber dock at the south end of the town was opened ; 
it is 914 feet long and 342 feet broad, and its area is 7 acres. 
These two doclu were connected by a third, opened in 
1829, at first named the Junction dock, its length being 
645 feet and a breadth of 238 feet ; its area is 6 acres. 
After a visit paid to Hull by the Queen and Prince Albert 
in 1854, the name of the Old dock was changed to the 
Queen’s dock, and that of the Junction dock to the Prince’s 
dock. The Railway dock, opened in 1846, extends to 3 
acrea In 1850 the Victoria dock was opened, on the 
cast side of the river Hull, with entrances from it and the 
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Humber, and occupied an area of about 12^ acres. In 1 863 
this dock was o.vtendcd 7i acres eastward. In cdnne.vion 
with this dock was a timber pond of 9^ acres, subsequently 
enlarged to 14 acres, and a new one of 1 1 acres was about 
the same date constructed near it. The Albert dock, opened 
by the prince of Wales in July 1869, occupies an area of 
24^ acres, and has a length of 3370 feet, with a breadth at 
the eastern end of 480 feet, and at tho western end of 200 
feet. To tho west of it an additional dock of 6 acres was 
opened in May 1880. A capacious graving dock, 460 feet 
long, which is entered from the Iqst-mentioned dock is now 
(1880) in coarse of construction. Anotlier dock of 24 acres, 
to tho west of the liew West dock, has been commenced. 
Rails in connexion witli the North-Eastern Railway are laid 
along the quays of the docks. In 1880 an Act was ob- 
tain^ for a railway from Hull to Barnsley, and a dock 
in connexion with it. Tho shipping trade of Hull is 
chiefiy with the Baltic ports, Denmark,- Norway, Ger- 
many, and Holland; but it has also regular steam com- 


inuniention with the other principal ports of Europe, as 
well as with tlie United States, the Black Sea, Egypt> 
ikc. In 1878 the number of ships that entered was 
4996, with a tonnage of 1,750,977, and the number 
'that cleared 4802, with a tonnage of 1,788,214. For the 
five years ending 1878 the average number of ships that 
entered was 4987, wdth a tonnage of 1,742,120, while 4857 
cleared, with a tonnage of 1,726,151. 

Tho valuo of imports of foreign and colonial merchandise 
in 1878 was £17,840,197. and the average value for tho five 
years 1874-78 was jei8, 038,263. The value of exports of 
produce of tho United Kingdom in 1878 mis ^19,109,797, 
and tho average value for the five years was ^21,267,391. 
Hull is one of tho principal shipping ports for the manu- 
factures of Yorkshire and Lancashire, and imports laTge''| 
quantities of grain from Russia, Prussia, America, and the •, 
British colonies, and of timber from Norway and Sweden. 
The import of cattle is very large, and a comm<^oi» 
cattle dep6t has been constructed. The deep-sea fishing is 
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or Hull arc tliqsc of Cent, li35, reprinted 1699 

sr’wS 

tSSsIiS^ “ S3£i?!!MSK.»S2iIffiSW&2SiS?im^ ^ 

tinned. , HULS, a town of in the <^e ofK mpen, and 


cake 

sail-lofts, tanneries, brewerie, flax 
Agmieal work^ and mannfiictures 


nf Mnr aid Mack ' possesses mannfactures of damask and vd^t, and in the 
F»nimd H.iMn | a obtamed. Tl..l»pul.tlonB. 

9 * . * « . m If afttwiili nanPC- sntLD. 


cementj pliosphate of lime, tobacco, starcb, paper, soap, 

fomiture, and oicans. <■ i. 

The popnlation of the parliamentary 

cl ‘■Csl «n IftTl roanliP^ 19S.40S.. ThC 

was e4,ur 

popnlatioi 

ond 

the 

mentary 4447 acres. 

Jiiftwy.— Hall originated in the two nearly contiguous rillages 


1875 was 6096, 

HULSE, JoHX (1708-1789), founder of the Hnlsean 

lectureship at the university « Cambridge was bom at 
tr-jji rn.aeliEwi in 1 TOR HSiff-pritior Sfc Jnliti’A 


Edwaia 1 . It IS oiao oc^oj^v Christian advocate and of CImstian preacner or nuiseau 

EdwaidL.ontehirningftointhebattleofDnnhar.liappMedtopay ~ “ rf.tnto in 1860 the l^ean ntofessorshii] 

it a visit, when, struck with itsadvantiigMas a commeicndjMrt, he , lectnier. By a statute in 1800 tbe Uul^n poi^oraup 


nniclxased it from the ahbot of MeaoZt ^rith the purpose offorti^- 
log it. He created the toim amnnor of itsrif^ bestowed apoii it the 
ntSiii of Eingstoa-opon*Hiill, and issued a proclamation oflering to 
all who settled init special advantages. In 1299 it leoeiTed a royal 
constituting it a free borongh. About the some time the 
impioTements on it? L^honr were complete and &om this period 
its ucrcase in proqscri^ was rapid and uninteiTupted. ^ In 1316 a 
regular feny was established between Hull and Barton in Idncoln- 
shiie, and a few years later the town was fortified with walls and 
ditches. Hoch of the early pro^erity of the town was doe to the 
entexpiireof the&monsmerimants, the DelaFole^ whowerebighin 
faronr with snccesrive monarebs, and the bead of whidi bouse was in 


of divinity was substituted for the office of Christian 
advocate, and the lectureship was conrideiably modified. 
The first course of lectures under the benefaction was 
delivered in 1820. In 1830 the number of annual lectures 
or sermons was reduced from twenty to eight; subse- 
quently they were restricted to four. The aunn^ value 
of the Hulse endowment is between £800 and £900, of 
which eight-tenths go to the professor of divinity and one- 
te nth t o the prize and lectureship respectivdy. 
HUhfBL&SEE, a name applied by phonetic instinct 



seamen. In thereign ofBichard 11. the fortresses were repaired and 
a strongjcistie was erected on the east side of the river HnlL By 
Henxy \1» additional charteia were granted, erecting the town and 
liberties into a oonnfy in itsdf, under the dreignation of “The Town 
and Conniy of the Town of KinAlon-niKm-HuU,** it 

acoipomte towx^ and appointing, instcaaof a mayor and for 

its goremment a mayor, sheiiiT, and aldermen, in the Wars of the 
Boses it strenuously nuuntained the cause of Lancaster ; and so 
zealons was it in its liyalfy that after the boroi^ funds were 
ezhaosted additional money was raised by the sale m the materials 
of the market cros& In the 13th, 16th, and 17th centuries it 


is probably also sug^ted by the noise made by these 
insects). They bdong to the socml section of the great 
family Apidm, of which the common hive-bee is the type, 
j and, like that well-known insect, live in colonies composed 
I of the two seses and neuters. Instead of a single female 
* (or queen), however, many are found in one nest; and 
the workers do not hibernate. The female also differs from 


the queen hive-bee in bavins dense frinses of hairs on 
tte wSTuch ' S® of the hind legs, and a widened base to 

fi^pj^asransed by inundations. l)ariimtheinsairectionml536 ™ ^ structure necessitated by her having to 

caUed the PiMmage of prm, originated by the dissolntion of the work single-handed at the commencement of the season, as 

workersand males do notsurvive the winter. Earlyin 
“i^kytkeMs^tetesaiidesecntea, ^ ^ spring these large Mbemated females may be observed 

« JL?* I possessioa of by the in- I ™gi each becoming the founder of a fresh colony, 

^^Qvai Robert Constable, ai^ hdd for a month, bnt i In which the neuters are first produced. There are two 

in ^Kthe ’Beverlev ‘ surviving the winter. The number of individuais 

^evrfthe afteracaieM 1 1“ ® “W ^^es with the different species, and ns a rule 

tion ot a castle andoaitt’f«fflsSa^®for building their nest above gronnd. In one 

fnm XewlMd to Hdl m orf«r to^riSe *Saaa&ot ^ ‘ commm subterranean species, JBomIms ierrestrit, ns 

Snffolk palace, o^nallv ’ J®/ males, 56 females, and 180 workers have 

SSriS rfe ““inj^ky thfSo^^ I ^ 0 ™^ in one nesL There is considerable difference 



office vm etelidied on the death of bJ'SJe 

^ward L the town retnmed bnigesscs to parliament? Th« 

WiUiain WUbcrforce, and ilajoi-Cenena Perronct Thoiip^ ^ * 


pecuHaritics,auch isanadffitional^^^ 

longer antenum and tongue, no pollen-basket, &c. They 
avealso no sting, whereas both female and worker are 
amBdj^thehive-hee.. Great difficulty exists in referring 
constituents to their proper species, owing to 
age, and the difficulty of 
niembers of a colony at the same time ; so that 
Sts are not by any means agreed as to the specific 
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status of many of them, and the synon}'mj is reiy compli- 
cated. The nests are not constructed after the symmetrical 
fashion of those of the hive-bee, but consist of a collection 
of oval brownish cells, at first few in number, but receiving 
additions and estensions as the brood increase^ and accom- 
panied by cells containing pollen and honey. The workers 
assist in rearing the larvm, and in disengaging the indivi- 
duals from their pupal integuments as they reach the perfect 
state ; and it has been noticed that this metamorphosis is 
accelerated by a kind of incubation. The nests are made 
under bushes, in banks, £&, sometimes as much as 5 feet 
from the surface. A well-known one is made by the 
“Moss-carder” humble-bee, Bomhus mvscorum, which has 
often been observed collecting the natural material for its 
dome, working in line. As usual witli provident or social 
animals, these interesting insects are subject to encroach- 
ment by parasites of various kinds; most noteworthy 
among which are some species (there are three or four in 
England) of the closely allied genus Apathvs (or Psi- 
ihffrus), superficially resembling exactly the true humble- 
bees, but with no pollen-collecting apparatus, and no 
workers. They exist apparently on friendly terms with 
their hosts, whose stores are at times materially preyed 
upon by the larvae of Yolncdla, a genus of Dijiera or tut)- 
winged files also resembling humble-bees. Various beetles, 
such as Antherophaffus, Crpptophagus, Zeptintis, &e., and 
the larvae of Tinea pellionella, a small moth, also occur in 
their nests. 

As regards distribution, the Bombi are found in Europe, 
America (N'orth and South), Africa, India, China, and 
Java, but notin Australasia, where, indeed, it has even been 
attempted to introduce some species for the purpose of 
fertilizing the introduced clover, for which the structure of 
the native insects is apparently insufficient. It is, however, 
in the northern zone that they fiourish besi^ their hardy 
nature enabling them to exist in the Arctic regions, as far 
as man has penetrated ; and the numerous additions con- 
tinually being made to the list of known species from the 
Caucasus, the Amur district, Tnrkistan, Arizona, &c., point,* 
not only to a wide geographical range, but to a large adapta- 
tion to some useful end. The experiments 'of Darwin, 
Muller, and others show how important a part is played by 
humble-bees in the economy of nature as plant fertilizers ; 
and, though perhaps not exhibiting such highly-developed 
instincts as the hive-bee, they possess sufficient reasoning 
power to enable them, by perforating the base of the 
calyx of certain flowers, to obtain otherwise inaccessible 
honey. 

HUMBOLDT, Fbieorich Heixeicu Alexander, Baron 
YON (1769-1859), a distinguished naturalist and traveler, 
was bom at Berlin, September 14, 1769. His father, who 
was a major in the Prussian army, belonged to a Pomeranian 
family of consideration, and was rewarded for his services 
daring the Seven Years’ War with the post of royal cham- 
berlain. He married in 1766 Maria Elizabeth von Colomb, 
widow of Baron von Hollwede, and had by her two sons, 
of whom the younger is the subject of this notice. The 
childhood of Alexander voii Humboldt was not a promising 
one, as regards either health or intellect. His diaracteristie 
tastes, however, soon displayed themselves ; and from his 
fancy for collecting and labelling plants, shells, and insects 
he received the playful title of “the little apothecary.” 
The care of his education, on the unexpected death of his 
father in 1779, devolved upon his mother, who discharged 
the^ trust with constancy and judgment. Destined for a 
political career, he studied finance daring six months at 
the- university of Frankfort-on-the-Oder j and a year later, 
April 25, 1789, he matriculated atGdttingen, then eminent 
for the lectures of Heyne and BlumenbacL His vast and 
varied xmwers were by this time fully developed,’ and 


-HUM 343' 

during the vacation of 1789 he gave a fair earnest of his 
future performances in a scientific excursion up the Bhine, 
and in the treatise thence issuing, JUineralogisebe Beobae/it- 
vngen Sber einige Basalte am Bhein (Brunswick, 1790). 
His native passion for distant travel was confirmed by the 
friendship formed by him at Gottingen with George Forster, 
Heyne's son-in-law, the distinguished companion of Cook’s 
second voyage. Henceforth his studies, which his rare 
combination of parts enabled -him to render at once multi- 
farious, rapid, and profound, were directed with extraor- 
dinary insight and perseverance to the purpose of preparing 
hims^ for his distinctive calling.as a scientific explorer. 
With this view he studied commerce and foreign lan giiagaa 
at Hamburg, geology at Freiberg under Werner, anatomy 
at Jena under Loder, astronomy and the use of scientific 
instruments under Zach and Kohler. Eds researches into 
the -vegetation of the mines of Freiberg led to the publica- 
tion in 1793 of his Flmxe Fribergensts Specimen’, and 
the results of a prolonged course of experiments on the 
phenomena of muscular irritability, then recently dis- 
covered by Galvani, were contained in his Verniche 
aber die gereizte Muskel- und Fervenfaser (Berlin,- 1797), 
enriched in the French translation with notes by Blamen- 
bach. 

In 1794 he was admitted to the intimaiy of the famous 
Weimar coterie, and contributed (June 1795) to Schiller’s 
new periodical. Die Horen, a philosophical allegory entitled 
Die Lebenshrajfi, oder der rhodistAe Genius. In the summer 
of 1790 he paid a flying visit to England in company with 
Forster. In 1792 and 1797 he was in Yienna ; in 1795 
he made a geological and botanical tour through Switzerland 
and Italy. He had obtained in the meantime official 
employmeni^ having been appointed assessor of mines at 
Berlin, February 29, 1792. Although the service of the 
state was consistently regarded by him but as an apprentice- 
ship to the service of science ht fulfilled its duties with 
such conspicuous ability that he not only rapidly rose to 
the highest post in his department, but was besides entrusted 
with several importantdiplomatic missions. Thedeath of his 
mother, Hovemberl9, 1796, set him free to follow the bent 
of his genius, and, finally severing his official connexions, 
he waited for an opportunity of executing his long-cherished 
schemes of travri. On the postponement of Captain 
Baudin’s proposed voyage of circumnavigation, which he 
had been officially invited to accompany, he left Paris for 
Marseilles with Bonpland, the designated botanist of the 
frustrated expedition, hoping to join Bonaparte in Egypt. 
The means of transport, however, were not forthcoming, 
and the two travellers eventually found their way to Madrid, 
where the unexpected patronage of the minister d’Erquyo 
determined them to make Spanish America the scene of 
their explorations. 

Armed with powerful recommendations, they sailed in 
the “Pizarro” from Corunna, June 5, 1799, stopped six 
days at Teneriffe for the ascent of the Peak, and landed, 
July 16, at Cumana. There Humboldt observed, on the 
night of the 12-13th of November, that remarkable meteor- 
shower which forms the starting-point of our acquaintance 
with the periodicity of the phenomenon j thence he proceeded 
with Bonpland to Caracas; and in February 1800 he left the 
coast for the purpose of exploring the course of the Orinoc^ 
This trip, which lasted four months, and coveted 1725 miled, 
of wild and uninhabited country, had the mportant result^ 
of establishing the existence of a communication between * 
the water-systems of the Orinoco and Amazon, and m 
determining the exact position of the bifu^tion. On the 
24th of November the two friends^ set sail for Cuba, and 
after a stay of some months regained the mmnland at 
Cart&g6iia« A s eending the swollen strenuof tho M&gd&lena, 
find crossing the frozen ridges of the Cordilleras, they reached 
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sourc« 7 the for Lima At ^uao 

Humboldt observed the tmnsitof Jlereniy on ^ ^ 

and studied the fertiliring propertna of mono, the 
tion of which into Europe was mainly due to jus TOtwgs. 
A tempestuous sea-voyage brought them to the ® 

Mexico and after n year’s residence in that province, 
followed by a short visit to the United . 

for Europe from the mouth of the Delau-ar^ and landed at 

Bordeausi August 3, 1804. , • .v 

Humboldt may justly be regarded as having in this 
memorable expedition laid the foundation of the sciences of 



oncB 8U**'gftst6d the idcu tiiid dBvised tlio nxB&iis of coinpur’ 
ing the'dimatic conditions of various countries. He first 
investigated the rate of decrease in mean temperature with 
increase of elevation above the sea-levelj and afibrdedg by 
his investigations into the origin of tropical storms^ the 
earliest clue to the detection of the more complicated law 
governing atmcspheric disturbances in higher latitudes i 
while his essay on the geography of plants was based on 
the then novel idea of studying the distribution of organic 
life 08 affected by varying physical conditions. His di^ 
covety of the decrease in intensity of the earth’s magnetic 
force from the poles to the equator was communicated to 
the Paris InstituU in a memoir read by bim, December 7| 
1801, and its importance was attested by the speedy 
emergence of rival claims. His services to geology were 
main^ based on his attentive study of the volcanoes of 
the New World. He showed that they fell naturally into 
linear groups, presumably corresponding with vast subter- 
ranean fissures ; and by his demonstration of the igneous 
origin of rocks hitherto held to be of aqueous formation, he 
contributed largely to the spread of justcr views than those 
then prevailing. 

The reduction into form and publication of the encyclo- 
pedic mass of materials— scientific, political, and archieo- 
iogical — collected by him during his absence from Europs 
was now Humboldt’s most urgent desire. After a short 
trip to Italy with Gay-Lussac for the purpose of investigat- 
ing the law of magnetic declination, and a sojourn of two 
years and a half in his native city, he finall}*, in the spring 
of 1808, selt’ed in Paris with the view of securing the 
scientific co-operation required for bringing Ids great work 
through the press. This colossal task, which he at first 
hoped would have occupied but two years, eventually cost 
tTCuty-on^^ and even then remained incomplete. 
With the exception of Napoleon Bonaparte, he was nolr 
the most famous man in Europe. A chorus of applause 
peted him from every side. Academies, both native and 

^ J^”ia conferred upon him the 

!r,l lu S 1 post of 

afterimrds doubled. He refused the appointment of 
Pnissian minister of public instmetion in 1810. In 1814 
he accompjnied the allied sovereigns to London. Three 

7*^ summoned 1^ the king of Prussia to 
attend him at the congress of ^ix-la-Ohnv^lia a • • 

IJ. ..tarn, rf 1822 JSS S 

the congress of Verona, proceeded thence with Aa 


of the talons and as the savant of the institute and ^s 
observatory. Thus, when at last he received from hia 
sovereign a summons to join his court at Berlin, ho obeyed 
indeed, bnt with deep and lasting regret The provin- 
cialism of his native city was odious to him. _ He never 
ceased to rail against the bigotry without religion, msthe- 
ticism without culture, and philosophy without common 
sens^ which he found dominant on the banks of the Spree. 
Tlie unremitting benefits and sincere attadiment of two 
well-meaning princes secured indeed his gratitude, but 
could not appease his discontenL At first he sought relief 
from the “nebulous atmosphere” of his new abode by 
frequent visits to Paris ; but os years advanced his excur- 
sions were reduced to accompanying the monotonous 
“oscillations” of the court between Potsdam and Beriin, 
On the 12th of May 1827 he settled permanently in the 
Prussian capital, where his first efforts were directed towards 
the furtherance of the science of terrestrial magnetism. For 
many years it had been one of his favourite schemes to 
secure, by means of simultaneous observations at distant 
points, a thorough investigation of the nature and law of 
“magnetic storms” — a term invented hy him to designate 
abnormal disturbances of the earth’s magnetism. The 
meeting at Berlin, September 18, 1828, of a newly-formed 
scientific association, of which ho was dected president 
gave him the opportunity of setting on foot an extensive 
system of research in combination with his diligent personal 
observations. His appeal to the Bussian Government in 
1829 led to the establishment of a line of magnetic and 
meteorological stations across northern Asia; while his 
letter to the duke of Sussex^ then (April 1836} president 
of the Boyal Society, secured for the undertaking the wide 
basis of the British dominions. Thns that scientific con- 
spiracy of nations which is one of the noUest fruits of 
modem cirilization was by his exertions first successfully 
oiganized. 

In 1811, and again in 1818, projects of Asiatic explora* 
tion were proposed to Humboldt, first by the Russian, and 
afterwards by the Prussian Government; but on each 
occasion untoward circumstances interposed, and it was nob 
until he had entered upon his sixtieth year that he resumed 
his early rOh of a traveller in the interests of science. 
Between May and November 1829 he, together with his 
chosen associates Gustav Rose and Ehrenbei;g,~ traversed 
the wide expanse of the Russian empircLrfrom the Neva to 
the Yenesei, accomplisliing in twenty-five weeks a distance 
of 9614 miles. The journey, however, though carried out 


of the Russian Government, was too rapid to bo profitable. 
Its most important fruits were the correction of the preva- 
lent exa^erated estimate of the height of the Central-Asian 
plateau, and the discovery of diamonds in the gold-washings 
of the Ural — a result which Hnmboldfs Brazilian ex- 
periences enabled him to predict, and by predicting to 
secure. « 

Between 1830 and 1848 Humboldt wos frequently 
mployed in diplomatic missions to the court of Louis 
Piiilippe, with whom he alwa^'s maintained the most cordial 
^rsonal relations. The death of his brother, Wilhelm von 
Humboldt, who expired in his armsf, April 8, 1836, saddened 
the later years of his lifa In losing him, Alexander 
lamented that he had “ lost half himself.” The accession 
of the crown prince as Frederick William IV., on the death 
or his father, in June 1840, added to rather thali detracted 
irom nis comt favour. Indeed, the new king’s craving for 
ms society became at times so importunate as to leave him 

?? y hours snatched from sleep for the prosecution of 
ms literary labours. 

It is not often that a man postpones to his seventy-sixth 
year, and then snccessfnlly execntei^ the crowning task of 
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biB life. Yeb tliis Humboldt’s case. Tlie first two 
volumes of the Komos n'ere published, and in the main 
composed, between the years 1845 and 1847. The idea of 
a work which should convey, nob only a graphic description, 
but an imag ina tive conception of the physical world — which 
should support generalization by details, and dignify details 
by generalization, had Boated before his mind for upwards, 
of half a centuiy. It first took definite shape in a set of 
lectures delivered by him before the university of Berlin 
in the winter of 1827-28. These lectures formed, as his 
latest biographer expresses i^ “ the cartoon for the great 
fresco of the Komos” The scope of this remarkable work 
may be briefly described as the representation of the unity 
amid the complexity of nature. In it 'the lai;ge and vague 
ideals of the 18th are sought, to be combined with the 
exact scientific requirements of the 19th century. And, iu 
spite of inevitable shortcomings, the attempt was in an 
eminent degree successful. Nevertheless, the general effect 
of the book is rendered to some extent unsatisfactory by 
its tendency to substitute the indefinite for the infinite, and 
thus to ignore, while it does not deny, the existence of a 
ower outside and beyond those, of nature. A certain 
eaviness of style, too, and laborious pictnresqueness of 
treatment make it more imposing than attractive to the 
general reader. Its supreme-and abiding value, however, 
consists in its faithful r^exion of the mind of a great man. 
No higher enlogium can be passed on Alexander von 
Humboldt than that, iu attempting, and not unworthily 
attempting, to portray the universe, he succeeded still 
more perfectly in portraying his outi comprehensive intelli- 
gence. 

The last decade of his long life — ^his “ improbable ” yean^ 
as he was accustomed to call them — was devoted to the con- 
tinuation of this work, of which the third and fourth volumes 
were published in 1850-58, and a fragment of a fifth 
appeared posthumously in 1862. In these he sought to 
fill up what was wanting of detail as to individual branches 
of sdence in the sweeping survey contained in the first 
volume. Notwithstanding their high separate value, it 
must be admitted tlial^ from an artistic point of view, these 
editions were deformities. The characteristic idea of the 
work, so far as sudi a gigantic idea admitted of Uteraiy 
incorporation, was completely developed in its opening 
portion;^ and the attempt to convert it into a scientific 
encydopsedia was in truth to nullify its generating moti^. 
Humboldt’s remarkable industry and accuracy were never 
more conspicuous than in the erection of this latest trophy 
to his genius. Nor did he rely entirely on his own labours. 
He owed much of what he accomplished to his rare power 
of assimilating the thor^hts and availing himself of the 
co-operation of others. He was not more ready to incur 
than to acknowledge obligations. The notes to Komos 
overflow with laudatory citations, which were, indeed, 
the current coin in which he discliarged his intellectual 
debts. 

On the 24th of February 1857 Humboldt was attacked 
with a sli^t apoplectic stroke, which, however, passed 
away without leaving any perceptible traca It was not 
untu the winter df 1858-59 that his strength began to 
decline, and on the ensuing 6th of May he tranquilly 
expired, wanting but six moUtiis of completing his ninetieth 
year. The honours which had been showered on him 
during life followed him after death. . His remains, pre- 
viously to being interred in the family resting-place at 
Tegel, were conveyed in state through the streets of Berlin, 
and received by the prince-regent with uncovered bead at 
the door of the cathedral The first centenary of his birth 
was celebrated September 14, 1869, with equal enthusiasm 
in the New as in the Old World; and the numerous monu- 
ments erected in his honour, and newly-explored regions 


OLDT 345 

called by bis name, .bear witness to tlie universal difinslon 
of his fame and popularity. 

Humboldt was never married, and seems to have been at 
all times more social than domestic in his tastes. To his 
brother’s family he was, however, much attached ; and in 
his later years the somewhat arbitrary sway of an old and 
faithful servant held him in more than matrimonial bond- 
age. By a sin^lar example of weakness, he executed, four 
years before his dcatli, a deed of gift transferring to this 
man Seifert the absolute possession of liis entire propertjy. 
It is right to add that no undue advantage appears to have 
been taken of this extraordinary concession. Of the 
qualities of his heart it is less easy to speak than of those 
of his head. The due to his inner life mi^t probably be 
found in a certain egotism of self-culture which influenced 
his affections as well as regulated his studies. His attach- 
ments, however, once formed, were sincere and lasting. 
He made innumerable friends ; and it does not stand on 
record that he ever lost one. His benevolence was tlirough- 
out his life active and disinterested. His early zeal for the 
improvement of the condition of tlie miners in Galicia and 
Franconia, his consistent detestation of slavery, his earnest 
patronage of rising men of science, bear witness to the 
lai^e humanity whidi formed the ground-work of his 
character. The faults of his old age have been'bronghi 
into undue prominence by the injudicious publication of 
his letters to Yamhagen von Ense. The chief of these 
was his habit of smooth speaking, almost amounting to 
flattery, which formed a painful contrast with the caustic 
sarcasm of his confidential utterances. His vanity, at all 
times conspicuous, was tempered by his sense of humour, 
and was so fmiikly avowed as to invite sympathy rather 
than provoke ridicnla After every deductiou hi^ been 
made, he yet stands before us as a colossal figure, not 
unworthy to take his place beside Goethe as the represen- 
tative of the scientific side of the culture of his country. 

The best biagropby of Humboldt is tliat of Professor Karl Brubns 
(3 Tola, 8vo, Leh^c, 1872), exceUeutly translated into Kn^disb by 
tbo Uisscs Lasseil, with the omission, however, of the exhaustive 
lubliographical notice and scientific summary contained in 
original. Tlie Voyage atix r^ons ^uinoxialta du Nouveau Ctm- 
tin€nt^faU17d9-l%0itim‘Al€xandredcIfumbotdt€tAiiniSm\pland 
(Paris, 1807, &c.), consisted of thirty folio and qaarto volumes, and 
comprised a considerable number of subordinate but imTOitant 
worics. Among these may be enumerated VvLt des CwdiubrtB et 
monuments des pcuplesindtghies de VAnfUtique^ 2 vols., folio, 1810 ; 
Bmmm eriUqiicdctlmtoirc dclagiographiedu Nouveau CoMiuenU 
1814-84 ; Aim g6ograp!dg;ae Uphysiqiiedu royaime do la Nouvelle 
J^taffne, 1811 ; iSsai politique stir le royaume do la Nouvelle 
E^jogne, 1811 ; Essai sur la ^ograpltie des plantes^ 1805 (now very ^ 
race); axAEclaiionhisiOTique^ 1814-25, an unfini^ed narrative of 
his travels, including the Essai ^liiiqne sur Vile de Cuba, The 
A’bva gsnera et speciesplantartini (7 vols folio, 1815-25), containing 
dcscripticns of above 4500 species of xdnnts collected by Humboldt 
and tionplond, was mainly compiled by C. S. Kunth ; Oltmanns 
aiffiisted in prminriug the Jtecueil d^<dmrvations oArouomiqueSt 
1808 ; Cuvier, LotreiUe, Yalcncicnncs, and Gay-Lussac co-operated 
in the Rasiuil ^i^bserwiions do soologit et oV anatomic eompariCt 
1805-88. Humboldt's AnsiehUn der Nahtr Stuttgart and 
Tubingen, 1808} went through tiirae editions in his lifetime, and 
was translated into nearly erci^' European language. The results 
of Lis Asiatic journey were publislied in Eragmenis de giologie ei de 
elimatotogieasiaimies^l2r6&. Svo, 1831)tandinAs£eeentrale(SyolB. 
8vo, 1843)^nn omai^^mcnt of tbc earlier woik. The memoirs and 
papers read by him before scientific sodeties, or contributed by him 
to scientific periodicals, are too numerous for specification. 

Since his death considerable portions of his coiTespondence Lave 
been made public. Tlie first of these, in order both of time and of 
imnortance, is liis Eritfe an Vamloageu vou Efisct Leipsic^ 1860. 
Tins was folloti’cd iu rapid succession by Brirfuxdiscl mii oinem 
jungen Fivundc (Friedricii Altiians), Berlin, 1861 ; Brii^iveehssl mii 
Eeinrieh Berghaus^ 8 vols., Jena, 1868 ; Corrcspondance scitniSfiqut 
et liUiraiTet 2 vols., Fails, 1865-60 ; Lettresd Marc-Aug. /Vcf0f, pub- 
lished iu Le Gl^i tome vii., Geneva, 1868 ; Britfe an Bunsen, 
Leipsic, 1809 ; B^tfe an ^nen Bruder IFilhelm, Stuttgart^ 1880 ; 
besides some other collections of less note. An octavo edition of 
Humboldt's principal works was puldishedin Paris by Th. Holland, 
1864-66. (h. M, 0.) 
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'HCM60LDT, Kasl Wilbelh vo:? (1767-1835), the 
elder brother of the more celebrated Alexander von 
Humboldt, was bom at Potsdam, on the 22d of June 
1767. After bang educated at Berlin, Gottingen, and 
Jena, in the last of which places he formed a close and 
lifelong friendship with Schiller, he married FrSuIcin von 
Dacherod^ a ladj of birth and fortune, and in 1802 was 
appointed by the Prussian Government first resident and 
then minister xdenipotentiary at Rome. While there he 
published a poem entitled which was reprinted in 
1824. This was not, however, the first of his literary pro- 
ductions; his critical essay on Goethe's Jlermann md 
DorcihAaf published iu 1800, hod already placed him in 
the Erst tank of authorities on sesthctic^ and, together 
frith his family connexions, liad much to do with his 
appointment at Borne; while in the years 1793 nnd 1797 
he had brought out translations of eevoml of the odes of 
Pindar, which were held in high eSteom. On quitting his 
post at Rome he was made councillor of state nnd minister 
of public iustmetion. He soon, however, retired to his 
estate at Tegel, near Berlin, but was recalled and sent ns 
imbMsador to Vienna in 1812 during the exciting period 
which witnessed the dosing struggles of the French empire. 
In the follo™g year, as P^ossiau plenipotentiary at the 
congi^ of PmguB, he was mainly instrumental in indncinir 

• agoinst Franco! 

in 1815 he WM one of the signatories of the capitnlation 
of Pat«, and the same year was occupied in drawing up the 
trraty between Prussia and Saxony, by which the toritory 

latS.'’ JDCfeassd at the expense of the 

latter. The next year ho was at Frankfort settling the 
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rranKiort settling the 

in S m ? f 2- ^ summoned to London 

m the midst of his work, and in 1818 ]iad to attend the 
ron^ss at Aix-la-Chapelle. The reactionary policj- of 
“'de him resign his offici of 

thattK r** life in 1819; and from 

ho had published a tran^Infirm 4 i a ™ id 6 
-fiwhylus*^ and in IRI^” » ^gamenaum of 

of the various langaag^ and of specimens 

there addi S Z r,. i®^ -Among 
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Buschmann in 1836, nnd contains tho remarkable introduce 
tion on "The Heterogeneity of Language and its Influence 
on the Intellectual Development of Mankind ” (l/dier die 
rci'sehtfdrn/iciV da maxtcUidiai Spraehbana vnd ihrm 
Einfims mf die geulige Entwiektliing da Mensehenm. 
Kilafils), which has been since edited nnd defended against 
Steintbal's criticisms by Professor Pott (2 vola, 1876). 
This essay, which has been called the text-book of the 
philosophy of speech, first clearly laid down that the 
character and structure of n language expresses the inner 
life and knowledge of its speakers, and that languages must 
differ from one another in tho same way nnd to same 
degree as those who use them. Sounds do not become 
words until a meaning has been put into tbcni, and this 
meaning embodies tbo thought of a coinmnnity. What 
Humboldt terms the inner form of a language is just that 
mode of denoting tho relations between the ^larts of a 
I sentence which reflects the manner in which a imrtienlar 
I body of men regards tho world about them. It is the task 
of the morphology of speech to distinguish the %-nrious ways 
in which languages differ from each other as regards their 
inner fom, nnd to classify nnd arrange them nccordinclr 
Other lingnistic publications of Humboldt, which had 
appeared in the Tmmadwns of tho Berlin Academy the 
Journal ot the Boyal ilsiatic Society, or elsewhere, were 
republished by his brother in the seven volumes of Wilhelm 
I von Humboldt's GesammeUe liVniv (1841-52). These 
volmnM also contain poems, essays on rosthclical subjects, 
and other creations of his prolific ininiL Perhaps, however, 

works outside those 
flIiicL deal with language, is his correspondence with 
Schiller, published in 1830. Both jioct nnd philosopher 
come before ns in it in their most genial mood. C 
'™s primarily n philo-sophcr, he was a 
ij^dosopher rendpd practical by bis knowledge of slatcs- 
esperienco of life, and endowed with 

imagination, and active interest in 
“>® ™®t|>od of scientific inquiiy. / . „ 

HUME, David (1711-1776), the most siibtlo’m-ta- 
greatcit liktorians nnd political 
rii^ or?i“ A “ korii at Edinbureh, on 
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Tras after that left to my oirn choice in my reading.'*’ Wo 
may condude, then, diat about the year 1726 Hume 
retained to Xincardls with a fair knowledge of Latin, 
Might acquaintance with Greeb^ and literary tostes decidedly 
inclining to '‘books of reasoning and philosophy, and to 
poetiy and the polite anthers.” He- has nowhere given 
any indications of an explicit character with regard to his 
reading, or to the works which contributed most in forming 
liis own opinions ; and in his wntings, save where the 
Fubject is of an historical kind, literary references are con- 
spicnons by their rarity. Yet it seems possible from what 
we know of the sonre^ open to him, of his own preferences, 
}f the problems with which he first busied himself, and of 
the general current of his speculations regarding them, to 
infer with some exactness tlie course of his studies. It is to 
be noted that at a very early period of his life the dominant 
passion had declared itself. The love of literature for its 
own sake was combined irith the keen overmastering desire 
for a literary reputation. At an unusually early age he 
had determined for himself his future course, and no induce* 
ment was strong enough to make him swerve from it. His 
temperament, on the whole placid and even phlegmatic^ 
readily inclined him to seek as his mode of life the golden 
mean, equally removed from such external influences as 
could distractor disturb contemplative repose. He practised 
what he taught and learned of the Stoic rules, and was 
concerned only to obtain such e.xternal fortune ns would 
place him above the necessity of wasting Jiis powers on 
temporary and transient objects. His prudence was as 
remarkable as bis moderation ; and his life, on the whole, 
may be regarded ns one of the most perfect and successful 
instances of constant devotion to literary aims. Iiniile ho 
was thus fortunate in choosing early and maturely fiio 
object towards which all his industry was to be directed, 
lie was no less fortunate in the selection of the special form 
of literary work to w'hich he was to devote himself. It is 
clear that his inclinations at a very early age led liim towards 
the analysis of human nature, from which nil his later 
writings take their origin. Speculation upon the nature 
and certainty of knowledge, whether in its nbatrnct form, 
that of mere psychology, or in its more concrete applica- 
tions, ns in theology, seems to have been the earliest occu- 
pation of his thought ; and in this speculation we cannot 
doubt ho was directed largely by the writings of Cicero 
and Seneca, though the main factor was unquestionably the 
peat English works which had begun to exert their 
influence at the time. While wo trace the matter of 
Hume’s later reflexions to Locke, Berkeley, and Butler, 
we must not overlook the great part in his mental develop- 
ment which is duo to the sceptical or academical writings of 
the earlier thinkers. The philosophical treatises of Cicero 
were familiar to Hume, whose writings have a colouring 
undeniably due to this source. TIic form in which he 
cast some of the most important of his speculations is an 
imitation, more or less conscious, of these ancient modcl.s. 

We see Hume, then, in the years during which tlie 
influences that mould a man’s character and career are 
most actively at work, resolutely devoting himself to a life 
of literature, possessed by the most intense ambition for 
literary fame, and busying himself with reflexion upon 
those problems of “ philosoply and critics ” in wliich, as he ' 
found, “nothing was yet established.” His means were 
slender, and it was necessary for him, even in view of his 
primary object, to endeavour after independence, 'riio 
firat choice of a profession, that of law, made for him by 
his relatives, who thought it suited to his “studious habits, 
sobriety, and industry,” proved unsuccessful., Although 
his intellect was acute and practical, yet at this period ho 
^ras so entirely devoted to the more subtle and speculative 
problems that law could jircsont nothing beyond a barren 


waste of technical jargon. While his friends thought “ he 
was poring over Voet and \^innius, Cicero and Virgil were 
the authors he was secretly devouring,” The intensity of 
his studies, the agitation due to the novelty of the id«» af » 
which b^n to crowd upon .him as he tried to cany out 
systematically the first principles of human knowledge 
which he learned from Locke and Berkeley, combined to 
throw him for a time into a state of physical evTinn gtio n 
and lassitude. His health was gradually restored by more 
careful regimen ; but, os we learn from the curious diagnosis 
he made of his own state, the vigour requisite for protracted 
and connected speculation seemed to have vam'shed. “ I 
have collected,” he writes, the “ rude materials for many 
volumes ; but in reducing these to words, when one must 
bring the idea he comprehended in gross nearer to him, so 
as to contemplate its minutest parts, and keep it steadily 
in his eye, so as to copy these parts in order, this I found 
impracticable for me, nor were my spirits equal to so severe 
nil cmploj’mont.” In these circumstances he determined to 
try the cifect of complete change of scene and occupation. 
“I rc.solvcd to seek out a more active life, and, though I 
could not quit my pretensions to learning but with my Inst 
breath, to lay them aside for some time, in order the more 
ciTcctually to resume them.” The cfiectual remedy which 
commended itself to him was the trial of a mercantile life, 
and early in 1734 ho set out for Bristol, armed with recom- 
mendations to some eminent merchants. A residence of a 
few months was sufiicient to con\*ince him that in tliis 


attempt at least he had not hit the inarlc. He found “ the 
scene wholly unsuitable ” to him, and about the middle of 
the year 1734 set out for France, resolved to spend some 
years in quiet study and retirement. He visited Paris, 
resided for a time at Blicims, and then settled at I^ Fl&che, 
famous in the history of philosophy os the school of 
Descartes. His health seems to have been perfectly 
restored, and daring the tlireo years of his stay in France 
his speculations were worked into systematic form in the 
Treatise of /liman Nature. In the autumn of 1737 he 
was in London negotiating with publishers and printers 
regarding the appearance of his great work, and carefully 
lirnningand polishing it in preparation for the judgments of 
the learned. In Jnnuaiy 1 739 there appeared the first and 
second volumes of the Treatise of Ilmuau Nature, being an 
Attempt to Introduce the JSxperimental Method of Reasoning 
into Moral Sutgects, containing book i.. Of the Understanding, 
and book ii., Of the Passions. The third volume, containing 
book iii., Of Morals, was published in the following year. 
Few phrases ore better known than the laconic sentence in 
which Hume, looking back on his own life, tells the tale 
of his first venture. “ Never literniy attempt was more 
unfortunate ; it fell dead-horn from the press, without reach- 
ing such distinction os oven to excite a murmur among the 
xcalot.<i.” “ But,” he adds, '* being naturally of a cheerful 
and sanguine temper, I very soon recovered the blow, and 
prosecuted with great ardour my studies in the country.” 
This brief notice, however, is not sufficient to explain the 


full significance of the event for Hume’s own lifa The 
work undoubtedly failed to do what its author expected 
from it; even the notice, otherwise not nnsatisfactoiy, which 
it obtained in the Historg of the of (he Learned, 

then the ]>rlncipal crirical jounjid/^id not in the least 
appreciate the true bearing of the Treatise on the current 
philosophical and tlieolojgicol discussiona Hume, who had 
been I'ving in abstractions, to whom the disputes of the 
time »‘d prc«em'/^ themselves >in their real nature as 
fundam/otal dwtho itySphicol analysi^ naturally 

expected the to end with the dentl^ee with as great clearness as 
he did th1^r>'l<»> i tlm third at concrete problems agitat- 

inc conte*'^"®®' T*^.?™>d the -abstract principles on 

which tl’ ^/micii Accordingly ho looked for 
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tlie intenseat opposition, and 

were tecdved,the gteaUstof tevoiubons,^angt^^ 

conceptions of tilings^ ’would 3®®®!li.;c^mdoul)tedlT had 
fiidcrations of personal repatatiOD,‘wlwcli ^ 

SioLf metalnre. and protebly tWs cmBsm 

SresuS felnra^bETcl®^ “ ^ hfe wfetences, and one 
«,„notdithatha^himsdf^^ 


KCTd to tWr pn«^ e^en^^ 

bmn brought back to first principles. Ovetiookin^ thro, 
the obvions fact that nothing feless common than s^temaUe 
tMnfcing, that the greater portion of opinion tests on the 
accfdeats of training and surroundings mtber uieu on cl^tly 
perceived and lationBlly tested grounds, he anUcij^ed an 
immediate and vehement ondau^t on his ™ 

appointment was great in proportion to tiieliei^b of hm 
expectations; and though to nevesr entirely Tdiuqmshcd 
his metaphysical speculatiouB, though ail that is of value 


nature to which to was from the first attracted, one <^nROt 
but regret that his high powers were henceforth withdrawn 
for the moat part from the eomdexation cf the foundations of 
belief, aud expended ou its practical applications. In later 
years he was accustomed to estplain Ito want of snccess ^ 
due to the immatare style of his early thenghfo and exposi- 
tion, to the mhness of a young innovator in an old and 
weU-established province of literatnra So vast an nnder 

taking, planned before I was otae-and4irenty, and composed 
before twenty-five, must necessarily be very defective.” 
Hie diselaimer of the Treatue in the preface to the Inquiry 
c&neeming Human Underttandinqis well known. But all 
this has &tle fonudation beyond the personal irritation of 
an author at h& oxm failure to attract snch attenHon as he 
deems his doe. None of the prindples of the Treatise 
are given up in the later wr[ting|s, and no addition was 
made to them. Ifor can tto superior polish of the more 
mature prodnetions overbalance the freshness and concen- 
tmted vigour of the more yonthfal work. Hume is at his 
best in the Treatise ; and it is curious to think what might 
have been the position of British philosophy at tiie close 
of the ISth centuiy had the success of bis first attempt 
encouraged him to oontioue with equal seal and undivided 
attention his early metaphysical specnlationsL 
^ After the publication of the Treati^ Hume retired to 
Ids brother’s hoipeat Binewells and carried on his stndiesi, 
mainly in the dirsctlon of politics and political economy, 
adding to thi% however, a Tnde if not exact reading in 
classical literature, la 1741 lie published the first volume 
of bis Essays, which had a considerable and immediate 
sneoess, A second edition was caDeS^^r in the following 
® ^hich also a second volnme wa^pnhlished. It is 
interesting to learn from one of Home’s lettem that Butler, 
to whom he had seut a copy of his Treatis^t with whom 
he had failed to make persoaal acqnaintanc^annly com- 
mended the Essays tcT alibis friends. Hie pKlosophfcal 
relation totween Butler and' Home is one of tli^ carious 
points m history. So far as analysis of knowlcdi^ ts con- 
cerned botii are m thorough harmon^and Hume’s sifcptical 
roaelasions tegarding ^lief ta of fact the 

foaodatunis on wbicb'^V „ , ® rdiiri,ro leate. 

Batter, however, appears wortc j^J?ae8ttac- 

hve theory of knowledge, 0^^ Y«^^naS& 
for theexfeteneeof God, rod aS 

beFBgnelydcscrtbedasana/n'tm^^*^^''^ ik 
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« probable that. tbongbButler iieyepwwke^^^^^^ 

of h« belief, his theological 

nltimately on ethical grounds. Hnme had the _^eati^ 
respect for the autlior of the Analogy, ronks him witV 

Ske and Berkeley ns the originators of the mroerrmrola 

Siodin moral science, and in his roemlly tiieolo^cal 
essays, snch nstbnton PatiietthrPp>videnee and a Futnre 
^aU, has Butler^ views ^ecificnlly m mi^ Sec ^iTiirER 
The sncccss of the Assays, though hardly great enough 
to satisfy the autliot’a somewhat exorbitant cra'nngs, was 
a great encouragement to Home. He hej^n to hope tlmt 
his earlier and heavier work, if recast and ligntimcd, might 
atore tto fortunes of itssucccasor ; and at intervals throng^ 
out tto next four years he occupied himself in redaefog xto 
fundamental prindples into a more snednet form, and in 
mving to tbcin all tto literaiy grace at Ins commanA 
il^leautime he continued to look about for some post wlujra 
might secure him the modest independence ho desired. In 
1744 we find liim, in anticipation of a vacancy in the chair 
of moral philosophy at Edinbuigh university, moving his 
friends to do 2doi good oihees with the electors ; and 
though, as" he tell us, ‘'the ocensafion of heresy, deism, 
scepticism, or theism, ftu, itc., was started * against him, 
it no effect, ''being bore down by tbo epntm/y 
authonly of all the good 'people in town.” Hi life great 
mortification, however, he thought ho could discover that 
Hutcheson and Leecbmau, with whom he had been on terms 
of friendly correspondence, were giving the weight of their 
opinion against the propriety of dccting him to such a 
post. Hie after history of these negotiations is obscure. 
Hume in all probability perceived that fortune was against 
hinnj and accepted in 1745 a very anomalous post, that of 
tutor or guardian or keeper to the marquis of AnnandaleJ a 
harrdess literaiy In&atia Althongli the salaiy paid during 
the year Hume spent in this capacity " made a consider- 
able accession ” to his fortune, the position was unmistak- 
ably false and pal nfnl. Hie letters relating to this episode 
of his life!, first printed by Dr Thomas Murray, 1841 (sec 
Burton’s Zf/ir, i. cli. r.), are not pleasant reading ; and 
the close of tiie conneidon between Hnme and Jiiis pn}nl 
left the philosopher nnder the necessity of instituting an 
action for recovery of arrears due to him. The detaiis'of 
the afihirare not sufficiently clear to imable a modem jnd^ 
to assign either admiration or blame to Hnmo’s tenacity in 
the matter of his rights. 

In 1746 Hume accepted the office of secretary to General 
St C9sir, and was a spectator of the ilhfated expedition to 
France in the antamn of that year. His admirable account 
of the transaction has been printed by ‘Hr Barton. After 
a brief sojonro at Ifinewells, doubtless occupied in prepar- 
ing^ for publication his Philosophical Essays (afterwards 
entitled- An Inquiry conceminy Unman Vnderslandin^ 
Hume was aguin associated with General St CSair, and in 
1748 accompanied him os secretary in the embassy to 
Vienna and Tnrin. The notes of this jonmey ate written 
in a light and fusing style, showing Hume’s usual 
keenness of s^ht in some directions and his almost equal 
blindness in others. During liis absence from England, 
wrly in tlie year 1 748, the PAHosopkxaul Essays were pub- 
lished j hut, to his great disappointment, the first reception 
of the work was little more favourablo than that accorded 
to the unfortunate Treatise,. "On my return from Italy,” 
he writefif, "I had the mortification to find all England in 
a f erm^t on account of Dr Middleton’s Free Inquiryg while 
my performance was entirely overlooked and neglected.” 
To the later editions ot the work Hhrae prepared an Ad- 
'rertisement” lefemng to the Treatise^ and desiring that fho 
"may alone be regarded as containing his philo- 
si^hical sentiments and principles.” Not a few modem 
critics have accepted this disclaimer as of real valn^ but 



I-I U M E 


349 


in Fact it 1ms no signiricftncc ; and Iltimc has liimsolf in n 
striking letter to Gilbert JSIIintt indiented Iho true rulntion 
of the two works. “ 1 believe the P/tthfophical IJssays 
contain everything of consequence relating to the nndcr- 
standing which you would iiiCGl with in the Trcalhr, and 
I give you iny advice against reading tlio latter. By 
shortening and simplifying the questions, I really render 
them mucit more complete. A<hlo dtm minm. Tlio 
philosophical ]triuciplcs are the same in butli.” TIic lif^ays 
arc undoubtedly written with more maturity and skill than 
the Trealfse; they contain in more detail opplication of the 
principle) to concrete priiblcm.<i,such as miracles providence, 
immortality; but the entire omission of the discussiuii 
forming part iu of the first book of Iho Trtatis<\ and the 
great compression of part iv., are real defects which must 
always render the Trtaiisc the more important work in the 
history of philosophy. 

In 1749 Hume returned to England, enriched with 
“near a thousand ptmmls.” Two years ho spent at 
lisiucwclls, and then in 17ol removed to Edinburgh, 
where for the most part he resided during the nc.vl 
twelve years of his life. Those years arc the richest 
so far as literary production is concerned. In 1791 ho 
published his Poltlicai Ditconrttf, which had a great and 
well-deserved succc&s. In the same year appeared the 
recast of the third book of the Trcith', cal ed Inquiry 
eonctriihuj the PriaeijAfs of iforals^ of which he says that 
“of all his writings, philosophical, literary, or historical, it 
is incomparably the best.” At tins time also we hear of 
the J)iithr/Hfs coiu'erutnif Xutural Reluihu, a work which 
Hume was prevailed on nut to publi»h, but which he touched 
and retouched with the greatest c.irc, and evidently reganied 
with the grcitcst favour. The work it«clf, left by Hume 
with instruclinns that it should bo published, did not 
appear till 1779. 

In 1791 Hume was again utnucccssftil in the attempt to 
gain a professors chair. A catididatc unknown to fame 
then or nftertvards was appointed to the chair of logic at 
Glasgow. Ill the following year he received the fin-;t public 
preferment that had es'cr fallen to his lot, the libmrinnship 
of thcAdvocalcs’LibniiyinEdinlmrgh, small in emoluments, 
but rich in opportunity for literary work. His delight was 
great In his playful style he writes to Dr Clcphanc, “ I 
have been ready to burst with %’aiiily and self-conceit tliis 
week past, and, being obliged from decorum to keep a strict 
watch over myself and check all emphasis of that kind, 1 
really begin to find my health injured by it. ” The usual 
objections had been niiscd to his election without aviiil ; 
but, “what is more CNtraordinary, the cry of religion could 
not hinder the ladies from being violently iny partisans, 
and I owe my success in n great measure to their solicita- 
tions. One has Imiko off nil commerce with her lover 
because he voted against ino; and W. Lockhart, in a speech 
to the faculty, said that (hero was no milking the streets, 
nor even enjoying one’s own fireside, on account of their 
importunate real. The touni says that even his bed was 
not safe for him, iliongh his wife was cousin-germnn to my 
antagonist.” 

The only work published at this time which requires 
somewhat special notice is the sot of cs.<iays called Political 
Diicourscf. In these Hume shows greater aptitude for 
economical inquiries, and makes greater advances in 
political economy, than any previous writer. Although 
only a few of tho many subjects of discussion are 
touched upon, tho general princi]>lcs of tho science m-c 
firmly expressed and illustrated with clearness that leaves 
nothing to bo desired. Tho fundamental theorem, 
“everything in tho world is purchased by labour, and 
our passions are the only causes of labour,” on which 
Stuilli afterwards constructed his more elaborate system, is 


used os tho key to resolve the diffieulties regarding tho 
advantages of foreign trade, tho causes of tho efflux and 
infiux of bullion, tho general range of prices in a country, 
the inilncnco of credit on prices and on trade, tho connexion 
of interest, profits, and tho general conditions of industry, 
ond tho most economical modes of levying taxes. In many 
respects tho analysis of tho complex jihenomena of commerce 
is more sound and Ihoroiigh than that given in the Wealth 
of Xatiom, for Ilumo never foigcts that the ultimate causes 
of our economic movements are the “ customs and manners ” 
of tlio people, and nlwaj’s finds his solution by referring to 
tho elementary factors of industry. It is curious that on 
tho publiciition of the Wealth of A'ations Hume indicated 
to Smith that ho differed from him regarding the influence 
of rent on pricc.s, tho point from which the later advances 
of English poliliciil economy have taken their start. It is 
also remarkable that Hume had formed a mncli sounder 
judgment than Bmilh on the merits of the French Econo- 
mi.sts. In short, the main errors of the Wealth of UTaiiotiB 
arc to bo found in (ho deviations from the principles of the 
Political Difcourses. 

In 1793 Ilumo was fairly settled in Edinburgh, enjoying 
tho dignity and delights of houscholding, and preparing 
for his new attempt in literature, tho History rf England}- 
He had decided to begin the History, not with Heniy 
VII., ns Adam Smith recommended, but with James L, 
con.ridering (lint the political difrercncc.s and parties of .his 
timu.iook their origin from that period, and that then, as ho 
thought, “ tho misrepresentations of faction began chiefly 
to take place,” On the whole his attitude in respect to dis- 
puted political principles seems not to have been at first 
consciously unfair. “ I am sensible,” he writes to Clcphanc, 
“ that the Iiistoiy of the two first Stuarts will be most 
ngrccable to tho Toric.s that of the two last to the Whigs ; 
but wo must endeavour to bo above any regard either to 
'Wiitg.s or Tories.” As for tho qualities ncccssnt}' to secure 
success n.s n tcritcr on history, ho felt that he possessed 
them in a high degree ; and, though neither his ideal of an 
Iiistorinn nor his equipment for tlio task of historical re- 
search would now appear adequate, in both ho was much in 
advance of his contcm^iorarics and predecessors. Ifaturally, 
then, ho was “sanguine in his expectations of the success 
of his work.” ** But,” lie writes in the well-known passage 
of his Life, “miserable was my disappointment. I was 
a.ssailcd by one cry of reproach, disapprobation, and even 
detestation; . . . whnt was still more mortifying, tho book 
seemed to sink into oblivion, ^fr Millar told mo that in 

* “ About seven inniiths ago,” lie vrTitr.s to Dr Clcplmnc, " I got a 
Iion«c of III}' own, and coiii|)]clcd a ivgulnr family, consisting of n lic.n), 
vir., inv.'.i'lf, and two infciior mcmlicis, a maid and a cat. My sister 
liai sini-c joined me, and Iccciw mo company. With frugality I can 
re.-ieli, 1 find, cle.iiilinrss waimtli, liglit, plenty, and contentment, 
tvihit would you have nioie t Iiidi iicndriico t I liai'e it in a supreme 
dvgice. lloiionr 7 Tlint is not altogether wanting. Grace f Tliat 
i\ ill come in lime. A wife f Hint is none of tho indispensable reqni- 
f.ile< of life. Docks} Tliat i<* one of them ; and 1 have mote then I 
ran uto. In slioit, 1 cannot find any blcis>>ing of consequence which I 
nm not jms'irsicd of in a giv.it(‘r or less degree ; and withontany great 
efiiiit of pliilosophy, I may bo easy and satisiiecL As tlicio is no 
happiness without occupation, I liavo begun a work which will einploy 
me sovcial years, and which ylelds'mc mnch satisfaction. Tis a historj' 
of Oie.it Britain, from tlie Union of Iho Crowns to tho present time. 

I have already finished tho reign of King James I. My friends flatter 
mo (by wiiich I me.an that they don't flatter me) that I have succeeded. 
You know that theic is no jmsI of honour in tho English Parnassus 
more vacant than that of history. Style, judgment, impartiality, care 
—everything is wanting in our historians ; and oven Rapin, during 
this lattfriieriod, is extiemriy deficient. 1 make my work very craciso, 
after the manner of the ancients. It divides Into three s'erj’ moderate 
volumes ; one to end with the death of Clinrlcs tho First ; the second 
at the Rcvoliitlou : tho Ihlnl at the Accession, for I dare wmo no neater 
the present times. The woik will neither please tho duke of Bcdforil 
nor James IVaser; hut I hope it will please you and postenty. 

Krvfio *7t ^d." 
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a twelvomontili he sold only forty-Bj-e 
;Snt must be accepted mth ^ £ 

expresses Hume’s leelinp lathec than 
’Rdinburelu as we learn from one of lua letters, tae oooa 
^cVedS Wl, no fewer than 450 copiM 
of in five weeks. Nor is there anything in Hume s corro- 

^ o^ence to show that the faUum of 
nlete 08 he declared it to have been, \N ithin a %erj low 
^rs the sale of the Uizlorp was sufiicieiit to gim for Ac 
^or a larger rovenne than had over before Iwon known 
in his coun^ to flow from literature, and, to place him in 
comparative affluence At the same time the 
Hu^s feelings and their effect arc of unporlonco in his life. 

It is from the publication of the Ilxistory that wc date the 
extraordinary vinflence of his hatred towards ovorythiwg 
English, toward society in Loiiduii, Whig principles, ^uiig 
ministers, and the public generally.^ Ho wos convinced that 
to he a Scotchman and aTorj^ was to be on object of contempt 
and hatted to all Englislinieii ; and that on the whole there 
I 7 I 1 S a conspiraqy to suppress and destroy everything that 
was Scotch.* As a consequence of these strong feelings, the 
remainder of the Hislot y became little better than a parly 
pamphlet, written with a defliiite bins and a definite mm. 
The second volume, published in 1756, earrjdiig on the nar- 
rative to the Revolution, was better received than the first ; 
but Hume then resolved to work backwards, and to show 
from a surrey of the Tudor period that his Tory notions 
were grounded upon the history of the constitution. In 
1759 tlus portion of the work appeared, and in 17G1 the 
work was completed by the history of the prc>Tudor periods. 
The numerons editions of the various portions, — for, dwpile 
Hume's wrath and grumblings, tbo book was a great 
literary success, — ^gave him an opportunity of careful 
revision, which he employed to remo\*o from it all the 
" villomouB seditious Whig strokes,” and ^‘plaguy prejudices 
of VfhigglBm ” that he could detect larking in it. In other 
words, he bent all bis efforts towards making his Ili^ory 
more of a party work than it had originally been, and in 
his effort he was entirely successful. It has been the 
business of subsequent historians to correct his misre- 
presentations so far os they referred to the period of wdiich 
he had fair knowledge, and to supers^e his accounts of 
those periods which his insufficient knowledge disabled 
him from treating in a manner worthy of him. The early 
portion of his History may be regarded as now of little or 
no valua The sources at Hume’s command were few, and 
he did not even use them all. None the less, the Ilibiory 
has a distinct place in the literature of England. It was 
the first attempt at a really comprehensive and thoughtful 

' « 1^8 mbfortime, in the fbi liter place T.niulqii), 

to attach Innseutolettoie, even if he succeeds, I knovrnot with whom 
he » to live nor how he is to pass hh time in a snitnhle society. Wio 
litue company there that is woitii coni cRing with are cold and iinsoci- 
eble, or me siriinueil only hy faction and cabal; so that n man who 
jtoys no ^rt ^ ^hUe affairs becomes altogether insigidricnnt ; ohd. 
If be is not nch, he heronies even conlemiitiMe. Hence that nation 
am fMt » Into tte detest stupidity and ignoiaiico."— Bmton, 
fine doings in Ametica. O ! how 1 long lo see 
S* East Indies revolted, totally and anally—thc ravciiiie 
lanced to hdf— public credit fully discieihteil by baukinptvy,— tbo 

thM of London in ruins, and the rascally niob subdued,”— lA H 417 

Ow goTcrament bos btooine a cblnieia. and ia too perfect, in ‘print 
** a beast os on ^glishuian, who ie a man, a bad 
animal to., corrupted by above a century of licenUoiwiicss."— lb., 

s ujijj jjgj j prejudice of parties frighten me ; and above ail 
thn rage the Scots, uhich is so dishonoumblo and iiuleed so 

lenst appenrance of provocation on our part. It him ^ 
quently made me resolve never m niyllfo to setfuot on^ nglisb ormind " 
^ 238. Perhaps our knouS If Mm- 

Mmnml'**w*** "8<«^*aBtho Scotdi in general, and of his npresslons 
thHsehMuMKe.* P*'f‘*«'»>"''.“»J’le*Mnour sn^piUeat 


tteatment of historic focta, the first lo introduce the socul 
aS literary aspects of a nation's life as of injiiortance only 
second to its political fortunes, and the fitbt histoncat 
writiii" in an animated yet refined and polished style, ll 
hS revived from later ivritera its due meed of praise and 

blame.* 



Titsle. Of these the dissertation on the paeMon,s im a ven- 
subtle piece of psychology, containing (lie essence of ilxK 
second book of Ibe Ti rathe. It Is remarkable llml Hume 
docs not appear to have been acquainted with Spinoza s 
analysis of the affecliuus. The la«*l two essays are c*.nln- 
butionsof no great iinimrtance to scslliclics, a department of 
philosopliy in which Iluine was not strong. The Aufurre/ 
History of IMiyioit isnjiowcrful contribution to the dtj.sltc 
controvcisy j but, ns in ilio c3**c of Humes eailier W'urk, iL* 
significance was at the lime overlooked. ^ It is uti atlcnipl 
to carrj'lho war directly into n province hitherto allowed to 
femnin at peace, the lUcoty of the gcuenil de\elopincut of 
religious ideas. Dcistj*, though laiMiig douiil*- tvgaroio^ 
the historic nairativcsof the Christian faith, had never dis- 
puted the gcnctal fact that belief in *>ne C?od was natiirail 
and primitive, lluiiio endeavours to frhow that polylhekm 
was the eailiLst as well as the ino4 natural form of ieHgi(m«> 
belief, and that theism or deism is llic product of rctlc.xii-ii 
upon experience, thus reducing the snlidily of the hibtoricul 
argument to that of the theoretical pruuf^,^ 



and that which detached circumstances gave him occasion 
to form. He finds ^'Kousseau a very modest, mild, well- 
bred, gentle-spirited, and warm-hearted man as e^'er I knew 
in my life,” and thinks he ** could live with him all his life 
in mutual friendsfiip and esteem.” "At the same time he 
cannot avoid remarking that Boosseau “is a great 
humorist” (£^., full of caprices); that though “ lie intends 
seriously to draw his own picture in ite true colours . . . 
nobody knows himself less ;” that he would be unhappy in 
solitude, “as he has, indeed, been always in all situations.” 
The quarrel which all the acquaintances of the two philo- 
sophers had predicted soon came, and no language had 
erpressi ms strong enough for Bonsseau’s hatred and distrust 
of his protector. Hume, it must be admitted, came well 
out of the business, and bad the sagacity to conclude thaf^ 
after all, his admired friend ^tis little better than a madman. 

In 1769 Hume settled in Edinburgh, and in one of 
his most delightful letters he gives an animated descrip- 
tion of the domestic economy of his later years.^ The 
honse alluded to as that to which he was about to remove 
was built under his own directions at the corner of what is 
now called St David Street ; and we may picture it to our- 
selves as being, during the closing period of Hume’s life, 
the centre of the most lively and cultivated society of 
Edinburgh. The gay and cheerful temper of the philo- 
sopher, his unfailing equanimity, and the solid goodness of 
hi; heart had made liim many friends, even among those 
who dissented most from his religious views. The resolute 
strength with which he pushed speculation to its limits 
was combined with a perfect gentleness of disposition and 
an amiability that endeared him to all who had the pleasure 
of knowing him. He was singularly free from jealousy, 
and no featore of his character is more attractive than the 
linfaiUng cordiality with which he welcomed the literary 
snccesses of those who might have been thought his rivals. 
To Bobertsou and Smith, his personal friend^ he is open 
and unrestrained in his praise and commenda^ionj and 
his good services were ever exerted in their canse. To 
opponents of whose merits he was convinced, to Campbell 
and Reid, he was cordial and generous. His respect for 
his own profession led him always to encourage those who 
had engaged their fortunes in the perilous hazard of literary 
success, and to extend to them his good ofBces. For Black- 
well and for Smollett, in their misfortunes, he verted him- 
self to the utmosk Hor was he without his recompense. 
During the closing decade of his life he was the acknow- 
ledged patriarch of literature ; the veneration and respect 
of his frieuds, for his character no less than for his abiliries, 
were unbounded. The “ gaiety of his temper,” says Adam 
Smith, “so agreeable iu society, and which is so often 
accompanied with frivolous and superficial qualities, ^\*as 
in him certainly attended with the most severe application, 
the most extensive learning, the greatest depth of thought^ 
and a capacity iu every respect the most comprehensive. 
Upon the whole, I have always considered him, both in 
liis lifetime and since his death, as approaching os nearly 


^ “ I live still, aad mast for a tvdvemdnth, in my old house iu 
James’ Court, which is very cheerful, and even elegant, but too small 
to display my great talent for cookery, the science to which I intend 
to addict the remaining years of my life I I have just now lying on 
the table before me a receipt for making soupe d la reinet copied with 
my own band ; for beef and cabbage (a charming dish), and old mutton, 
and old claret, nobody excels me. I make also sheep-head broth, in a 
manner that Mr Keith speaks of ft for eight days after ; and the Due 
de Kiremois would Mod himself apprentice to my lass to learn it. I 
Imve already sent a challenge to David Ikloncrief ; yon will see that 
in a twelvemonth he will take to the writing of histoiyi the deld d 
tuive deserted ; for, as to the giving of dinners, he can now have no 
farther pretensions. I should have made a very bad use of my abode 
in Paris, if I could not get the better of a menu provincial like him. 
All xny friends encourage me in this ambition, as thinking it will re- 
dound very much to my honour,'* 


to the idea of a perfectly wise and virtuous man as perhaps 
the nature of human frailty will permit.” 

In the spring of 1776 Hume was struck with a tedious 
and harassing though not painful illness. A visit to Bath 
seemed at first to have produced good effects^ but on the 
return journey northwards more alarming symptoms de- 
veloped themselves, his strength rapidly sank, and, little 
more than a month after he had reached Edinburgh, he 
died (26th August 1776). 

Ko notice of Hume would be complete without the sketcli of bis 
character drawn tyhis own hand:— “To coneliule historically with 
my own character, I am, or rather was (for that is the sUde 1 must 
now use in s[ieaking of myself, which emboldens me the more to 
speak my sentiments}, — I was, 1 say, a man of mild diraositions, of 
command of temper, of an social, and cheeiral humour, 
capable of a^chment, but littm susceptible of enmity, and of gnat 
moderation in nil my passions. Even my lora of literaxy fam^ my 
ruling passion, no-er soured my temper, notivitbstanding my fre- 
quent olsapxiointments. My company was not unacceptable to the 
young and careless, os well as to tlie studious and liteiary ; and as 
1 took a particular pleasure in the company of modest women, 1 had 
no reason to be displeased with the reception 1 met with from them. 
In a word, thongh most men anywise eminent hare found reason 
to complain of calumny, I never was touched, or even attacked, hy 
her baleful tooth ; and, thongh I wantonly exposed myself to tlic 
rage of both dvil and religions factions, they seem to he disarmed 
on my behalf of tlieir wonted fuiy. My friends never had occasion 
to vindicate any one circnmstance of my character and conduct ; not 
but tliat tho zealots, we may well suppose, would have been glad to 
invent and propa^te any story to my disadvantage, bnt they could 
never find any which th^ thought would wear tho face of prol^- 
hility. 1 cannot say there is no vanity in making this nmeral 
oration of myself, but I Lo^ it is not a misplaced one ; and tliis is 
a matter of met which is ea«Iy cleansed and ascertained. *’ The moro 
his life has become known, tlie more confidence we place in this 
admirable estimate. 

Tlie philosophical iviitiugs of Hume, which mark a distinct epoch 
in tlie development of modern thought, can here bo considered in two 
only of the many aspects in which tliey present themselves os of 
the lii^iest interest to the historian of philosoph}*. In the Treatise 
of Hitman KaturCf which is in every leqpect the most complete 
exposition of Hume's philosophical conception, W'o have the first 
thorongh-goiu§ attempt to apply the fnndomental principles of 
Locke's empincal psydiolo^ to the construction of a thcoiy of 
knowledge, and, as a natural consequence, theiirst systematic criti- 
cism of the chief metapl^sicol notions from this point of view*. 
Hume, in that work, holdfs the same relation to Locke and Berkeley 
as the late J. S. Mill held with his System of Logie to Hartley and 
James Mill. In certain of the later writings, pre-eminently in tiio 
Dialogues on Natural Religion^ Hume brings the results of liis specu- 
lative criticism to bear upon the problems of current tlieological 
discussion, and mves in their regara as previonsly with respect to 
general philosoj^y the final woid of the empirical thcor}' in its 
earlier form. The interesting parallel between Hume and J. S. 31ill 
in this second feature will not he overlooked. 

In the first instance, then, Hnme^s philos^hical work is to be 
regarded as the attempt to supply for empiricism in psychology a 
consistent, that is, a logically developed tfieoiy of knowledge. In 
Locke, indeed, such theoiy is not wanting, but, of all the many in- 
consistencies in the Rssag on the Human understanding^ none is moi o 
apparent or more significant tlian the complete want of harmony 
between tlie view of Iraowled^ derdoped in tho fourth book and tlie 
psj'cliological principles laid down in tho earlier part of the work. 
Though Locke, doubtless, drew no distinction betw'een tlicjiroblems 
of psj'chology and of theory of knowledge, }*et the discussion of tlie 
venous forms of cognition ^ven in the fourth book of the Essay seems 
to be based on grounds quite distinct fh>m and in many respects 
iiiconsisteut with the foudamontal psycholo^cal principle of his 
woxk. ^6 perception of relations, rriiicli, according to him, is tlic 
essence of cognition, tlie demonstrative character which he thinks 
attaches to ourinference of God's existence, the intuitive knowledge 
of self, are doctrines incapable of being broimht into harmony witii 
the view of mind and its devdoximeiit which is the keynote of his 
general theon*. To some extent Berkeley removed this radical iii- 
conristency, out in his philosophical work it may he said with safety 
there are two distinct aqiects, and while it holds of Loeke on the 
one hand, it stretches forward to Kantianism^ on the other. Nor m 
Berkeley are these divergent features ever united into one liamoni- 
ous wixole. It was left for Hume to approach the thcoiy of know- 
ledge with full consciousness from tho psydiologiwl point of view, 
and to work out the final consequences of that view m far as cog- 
nition is concerned. The terms whidi he employs m dc^nbiug 
the aim and scope of his work are not those urliich vre should now 
employ, but tlie declaration, in the introduction to the Trcatiie^ 
that tnc science of human natnie must be treated according to the 
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premises as to conceal the assnmmion made 

accent Aat this pathological wAntwn does 
a^Tto the wider and radically distinct proUcm of tl>« ?>«>9 ®‘ 
knoffledea. For here tre Imvo to consider how the indindnol 
tellimnee comes to koowam* fact whatsoever, and wdiat is meant w 
Sewgaftfonof a fact. tftUi I/icke, Hume ptofews to rewid 
ail;. A* «.;s.f>t«m1Itf osAiisnsil nr nnswcTtid W IJIC lllUuansCllt-ll 


ns to mark r^itii perfect precision me naxura w tne uumuuii.j 
ent in the attempt to regard tbo two as tdMt5c«* xor 


mfed is talmn as given fact, to be known, U, oWrv^ discrimin- 
ated, elossi^a and explained In the samo nav in nincn any one 
opecial nortwii of cxporicnco is ttcatckL Kow if this uiMo of treat* 
uent be accepted as the only pmsiblo luothou, and its wsuUs 
assumed to be couclnstvo as regards the jiroblem of koowledgr, the 
fondamautal peculiarity of cogniti^ overlooked^ In all cog- 
nition, strictly so-ca1lM, there is in\^lvcd a certain oyntbesis or 
motion of parts of a eharacteristio nntun, and if ire attempt to 
discoss this synriiesis os thon^t it ivero in itself but one of t)m 
facts formeng tha moffer of knowledge, we arc driven toTeganl tins 
xalatipn as heiae of the quite external kind discovered by ohserya- 
iion among uudten of luiowJedg& The di/henity of ivcouciling 
tte two Tien 8 is that which gives rise to mucli of the obscurity in 
hockeys trestment of the theory of knowledge; in lliimo the clfoit 
to identify them, and to explain the synthesis wbicli is essential to 
cognition os luerriy rise aocxaental msnl t of external relations among 
the elements of consdous experience, appears with tlio utmost clenu 
ness, anil gives the keynote of all his philosoplucal work. The final 
perplexity, concealed by sniious fonnv of expression, comes forward 
at the close of the Tnaiis^as absolutely unsmved, ami lends llnmo, 
as will be pednted out, to a tiuly rcmamblc confession of the weak- 
ness of Ids own sjstem. 

Wlule, then, uie gcneiul idea of a theory of huouledgo os based 
upon p^'chcdogical analysis is the gmundwork of (ho Trealise, it is 
a particulor coo^uence of this id^ that funiisbcs to Hume the 
chttnicteristio criterion applied byliim toall philosophical qncstioiis. 
2f the relaUons iiuolved in tlio Ibcfc of cognition are only those dis- 
coverable by observat^ of ony particular portion of known ex]HUi- 
once, then sneb lebitions w quite external and coniingonk 
only necessaiy relation which can bo discoi'or^ in a given fact of 
^erience is that of non-contradiction ; the thing must be uliat it 
18 , and cannot be concaved as haring qualities contnuUcton' of its 
natore. The univetsal test, therefore, of any supposetl phifosendn- 
ed piindple, Beemg that aodi princijdes are but exnrcssloni of 
prions amoim fm^ is tiie posribihtv or inipos&iblfity of imagin- 
ing ita contradictory* AU eat knowledge is Imt the sum of our 
^^ons experience, and is consequently material for hnaglnation. 
“Leins fix onrottentlonontof ounelves osniuchas possible; Ictus 
ehm our ixnuginatiou to the heavens or to the utmost limits of tlie 
nniveise ; we new lealfy advance a stepbeyond ourselves, nor can 
conceive any kind of existence, but those perceptions uliicli have 
appeared in that narrow emupasoL This £a the unii’cme of the 
i^giimtlon, nor tove wo any idea hut what fa there produced ” 
(ITorhs, etl <d 1854, 1 98, 1 lOT). ^ 
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xnerely natural or esctemal links of connexion^ the principles of 
association among ideas. The foun^tions of cognitmn must be 
discorered by observation or anal^s of experience so conceived. 
Hnme wavers somewhat in his division of tiie various kinds of cog- 
nition^ laying stress now upon one now upon another of llie pcnnts 
in which mwly they differ from oneanotlier. Noris it of thefirst 
importance, save with the view of criticizing his own consistency, 
that we should adopt any of the divisions implied in his exporition. 
For practical purposes we mavregard the most important discussions 
in tne TreaiisG os falling under two heads. In the first place there 
are certain principles m cognition which appep to rest upon and 
to express xmations of the universal dcmente in conscious experi- 
ence, viz:, space and time. The propositions of matliematics seem 
to be independent of this or that special fact of miperienc^ and to 
remain unchanged even when the concrete matt^ of experience 
varies. They are format In the second place, cognition, in any 
real sense of that term, implies i^nnexion ibr the individnal mind 
between the present fact of expeiience and other facts, wliethorpost 
or future. It appears to involve, therefore, some xval rdation 
among the portions of expeiience, on the bow of which reJation 
judgments and inferences as to matters of fact can be shown to rest. 
The theoretical question is consequently that of the nature of the 
supposedrelatiou^ and of the cert^ty of judgments and inferences 
rerong on it. 

Hume's well-known distinction between relations of ideas and 
matim of fact corresponds fairly to tiiis separation of the formal 
and real problems in the theory of cognition, although that dis- 
tinction is in itsdf inadequate and not fidly representative of 
Home's own oonclurions. 

With regard, then, to tlie first problem, the formal element in 
knowledge, Hume has to consider several questions, distinct in 
nature and hardly diseiiminated by him xiith sufficient precision. 
For a complete treatment of this portion of the theoiy of knowle^, 
there require to be taken into consideration at least the folIouTug 
points : (a) the exact nature and significance of the space and time 
relations in our experience, (&) the mode in which the primaiy data, 
&cts or principles, of mathematical cognition are obtained, (c) the 
nature, eictent^ and certainty of such data, in themselves and with 
reference to the concrete material of experience, (cZl the principle of 
inference from the data, however obtained. Hot all of uieae points 
are discussed by Hume with tiie same fulness, and with regard to 
some of them it is difficult to state his conclusions. It wiU be of 
service, however, to attempt a summary of his treatment under 
these several heads, — ^the more so os almost all expositions of his 
philosophy ore entire] v defective in the account given of this essen- 
tial portion. The brief statemontin the § iv.,i8of no value, 

and udeed is almost nnintelUgible unless taken in reference to tiie 
full discussion contained in port iu of the Treatise* 

The nature of space and time as elements in conscious experience 
is considezed by Hume in relation to a special probl^, that of tixeir 
snpposod infoite divisibility. Evidently upon his view of con- 
scious experience, of the world of imagination, such infinite 
divisibility must be a fiction. The ultimate elements of experience 
must be zeal units, capable of being represented or imagined in 
isolation. Whence thw do these units arise ? or, if we put the 
problem os it was necessai;^ Hume should put it to himself, In wliat 
orders or classes of impres^ns do we find the elements of i^ce and 
time ? Beyond all question Hume, in endeavouring to answer tliia 
problem, is brought face to face with one of the difficulties inher- 
ent in his conception of consdous experience. For he has to give 
some explanation of ihe nature of space and time which shall 
identity these witli impressions, and at the same time is compelled 
to recognize the fact that th^ are not identical with any single 
impresSon or set of impressions. Fatting aside, then, the various 
obscurities of terminology, such as the distinction between the 
olijects known, viz., ^'points” or several mental states, and the 
impressions themselves, which disguise the full significance of Ids 
conclusion, we find Hume leduced to the following as hfa tiieoiy of 
space and time. Cfertain impressions, the sensations of sight and 
tpuch, have in themselves the element of space, for tliese impres- 
sions (Hume skilfully tmnsfers his statement to the points) have a 
certain order or mode of arrangement. This mode of arrangement 
or manner of disposition is common to coloured points and taxable 
points, and, considered sepoiatel^ is the impression from woich 
our idea of space is tak^ All impressions and all ideas are 
received, or form parts of a mental experience only when received, 
in a certain order, the order of succession. Tliis manner of pze- 
aenting themselves is the impression from which the idea of nmc 
takes ns rise. 

It is almost superfluous to remark, first, that Hnme here deliber- 
atdy ^ves up bis fundamental principle that ideas ate but the 
fainter copies of impressions, for it can never be maintained that 
order of disposition & an impression, and, second!}’, that he fails to 
(dTerony explanation of the modern which ooexisteneetinCianeeessim 
are po^ble elements of cognition in a couscioim e^erieiice made 
up of isolated presentations and representations For the consis- 
tency of his theory, however, it was indispensable that lie should 


insist upon tiie teal, f. a, presentative character of the ultimate units 
of space and time. 

How then are the primary data of mathematical cognition to be 
derived fhim an experience containing sx)ace and time relations iu 
the manner jnst stated ? It is important to notice that Home, in 
regard to this problem, distinctly separates geometiy from algebra 
and aritbmetic, sa, he views extensive quantity as being cognized 
diffemtiy from number. With regmd to geometz^’, he holds em- 
phatirally that it is an empirical doctrine, a science founded on ob- 
servation of concrete facts. The rough appearances oi {ihysical facts, 
their outline^ surfaces, and so cm, are tlie data of observation, and 
onty by a method of approximatiem do we gradually come near to 
such propositions as are laid down in puregeometty. He definitely 
lepucuates a view often ascribed to him, and certainly adiwnced ly 
many later empiiicdsts, that the data oCgeonietiy are hypothetic^ 
The ideas of perfect lines, figures, and surfaces have not, according 
to Wm, any existence (See JForks, i. 66, 6P, 78, 97, and iv. 380.) 
It is impossible to give_ any consistent account of his doctrine re- 

tliat the foundation of all 
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J' number. Ho holds, ai 
the sdenco of number is tiie fact that ^ch 
experience is presented as a nnit, and adds that we are capable 
of considering^ any fact or collection of facts as a unit Tliia 
wanner ^coneeivinff is ab^lutely general and distinct, and accord- 
ingly aimrds the possibility of an all-comprehensive and perlect 
suence, the science of discrete quantity (See JForks, i 97.) 

In respect to tlie-third point the nature, extent, and certamty of 
the domeutaiy piopositions of niatliematical science, Hume's utter- 
ances are far from dear. The principle with wliic^ he starts and 
from which follows his well known distinctioii between relations of 
ideas and matters of fact, a distinction which Xant appeaiu to have 
thouj^ht identical with his distinction between analytical and syn- 
thetical judgments, is compaiutive]y shoj^e. The ideas of the 
qwntitative aspects of phenomena are exact representations of 
these airoects or quantitative impressions ; consequently, whatever 
is fonna true by consideration of tiie ideas may be asserted regard- 
ing the rcfll impressions. Ho question arises regarding the existence 
of the fact represented by the idea, and in so far, at least, mathe- 
matical judgments may be described as hypotheticaL For they 
simidj^ asscit what will be found true in any conscious exiierience 
contaming coexisting impressions of sense (specifically, of si^t and 
touch), and in its nature successive. That the propositions ars 
Itypothotical in this fosbiou does not imply any distmetion between 
the abstract truth of the ideal judgments and the imperfect coire- 
j^ndence of concrete material with these abstract relations. Su<^ 
distinction is quite foreign to Hume, and can only be ascribed to 
him from an entire xiiisconceptiou of his view regarding the ideas 
of space and time. (For on example of such misconcration, which 
is almost universal, see Biehl, Ikrphilosmhisehe Kriticis^nus i 98, 
97.) 

From this point onwards Hume's treatment becomes exceedingly 
confused. The identical relation between the ideas of space and 
time and the impressions cozresponding to them apparently leads 
him to regard judgments of continuous and discrete quantity as 
stanffiug on the same footing, while the ideal ohaiacter of the data 
gives a certain colour to liis inexact statements legarding the ex- 
tent and truth of tiie judgments founded on them. The emphatic 
utterances in tiie Inquiry (iv. 30, 188), and even at the b^iin- 
ning of the relative section in the Treatise (L 95), may be cited in 
illustration. But In botli works tiiese utterances are qnahfied in 
such a manner os to enable ns to perceive the real beanngs of bis 
doctrine, and to pionounce at once that it differs widdy irom that 
commonly ascribed to him. " It is from the idea of a tziangle that 
we discover the relation of equality whldi its thiee angles near to 
two zig^t ones ; and this zdation is invaziable, so long as our idea 
remains the same” (L 95). If taken in isolation this pass^ 
might appear sufficient justification for Sant's view that, accoiding 
to nnmc, geometritml judgments are analytical and therefore perfect 
Butitis to be recollected wat^ accoidingto Hnme, an idea is actually 
a fiq^resentatiof^ or individual pictuiie, not a notion or ev^ a 
schana, and that he never daims to bo able to extraetthe predicate 
of a geometrical judgment by analysis of the snUect The proper- 
ties of this individual subje^ the idea of the triangle, are, aco^- 
ing to him. discovered by observation, and as observation, whether 
actual or ideal, never presents us with more than the rough or 
general appearances of geometrical qnantitieB, the relations w dis- 
covered have only axmroximate exactness , ** A^ amathematidan 
what he means wnen he pronounces two quantities to be equal, and 
be must say tliat tlie idea of equality is one of those which cannot 
be defined^ and that it ia suffident to dace two equal qualitieB m- 
fore any one in order to suggest it. 2fow this is an ajpeal to toe 
general appearances of objects to toe imagination or seizes (ty. 
180). • * Tnougb it (i a , geometry) mudi exed^ both in nniversahty 
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5o far, then, as geoxnciry is concerned, Hume’s opinion is perfectly [ of special feelings. All reasoning about matters of fact is therefore 
^finite. It is an expciimental or obserrational sdenoe, founded J a s^edra of feeling, nnd belongs to tlio sensitivo rather than to tiie 
iprimoij* or immediate ju^ments (in Idsphraseology, ficroepiions), | oomtative side of our nature. 

While it is evident that some sudi conclusion must foiUoir from 
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definite. Ibis UU Cj^pUrUUUlLtti W UIJBSI VUVIVIIUL 
onptinuuy or immediate ju^toments (in Idsphraseology, pcrccjHCOTi^;, 
of relation between facts of intuition ; its condusions are h}^« 
dietical only in so far as th^' do not imply the existence at the 
moment of cone^nding reel experience ; and its propositions have 
no exact tmth. with respect to arithmotio and algebra, the sdence 
of numbers, he expresses an equally definite opinion, but unfortu- 
natdy it is qmte imponible to state in any satisfactory fashion tlio 
grounds for it or oven its full bearing. He nowhere explains the 
origin of the notions of nnity and number, but merely asserts that 
throDgh thdr means we can have absolutely exact arithmetical pro* 
positions ( JFortta, i. 97, 98). Upon the nature of the reasoning Iqr 
which in mathematical sdence we from data to conclusions, 
Hnme gives no explidt statement, if we were to say that on his view 
the essential step mnst be the establishment of identities or equi- 
valences^ we should probably be doing justice to his doctrine of 
numeriial leasoning, but shomd have some difficidty in showing tlie 
application of tiie method to geomehical xeasoiiing. For in tlie 
latter case we possess, accordiim to Hume, no stanmud of equiva- 
lence other thim that supplied % immed^te observation, ana con- 
sequently transition ftom one premise to another byway of reason* 
insmnst be, in geometrical matters, a putdy verbal process. 

ihken os a whole, the theory is perhaps the only consistent 
^ol^entfrm the psychological principle witli which Hume 
iiad starM, and its incompleteness even incolietence, points to the 
gmvi^ defecteof that pnndple. Hume has not oiteied even a 
plansible explanation of the mode by which it becomes possible for 
a con^^ess ma^ up of isolated momentoxy impr^cnis nnd 
to be aware of cooxistonee and number, or snccession. The 
^tiQw of ideas ore accepted os facts of immediate observation, os 
b^thcmselvos pe^ptions or individnal dements of eonsdotis 
upenence, and to dl appoatimce tbq- are re^rded by Hume as 
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tJie attemptto regard the cognu^ve consciousness as made up of dis 
conncctedT feelingt it is equally clear, not only that the i, 
self-cOntradictom bnt that it involi-es certain lUB nmy t m ng not in 
any way dcducible from the fnndamental view with which Ham. 

problem of real cqpition he is brought face to 
fiSSi m* o^nowlcdgo, distincUon of sdf 

from matten known, and refcreiico of transitoiy atatrs to nernu. 

^tions. Deferring his criticism of the rignAiM..^ 
of Bclfand olneA Hnme yet makes use of both to aid his expira- 
tion of the hdief attocliing to roallty. The rofenmee efnn iR 
past oxpenence liu no meaning, unless wo nssnme on identitv in 
the olgrot referred ta For o past impression ismindy tmnsiton' 
andL u Hume occasional^ points onti con have noconnnion of fSt 
“nsciopsness. His cxjmntion lias thin a certain 
plBusibility, which would not belong to it had the final riew rfX 
permanent object been dreamy given. 

The final problem of Humus theory of knowlcdnc. lha di»>ni!«iAti 
of thomlflgniBcanco of the two iiicton of co^ltion, eeUmd 

JVroffsowithlreatfilncs. Sd 

the previous problem, it is nnneeessaryto follow 
^ the most part, mteinpta to 

snhstituto qualities rf feding for the relations of thought whicli 
appear to ho involved. The resnlts follow ^vith tho utaosT^ 
from his onginal postulate. If then is nothing in c^^ 
expenenee ave what oblation can disclose, whflo cadHrtrf 
ote^taou ra Itself an isolated feeling (an improssion or idea), it is 
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distinct from improssions, is but a fi^er coni^MAnAA J 
ftign.” Hume's oxidanation of th^bdief in 
to ossodation is wclldoservine of cate- 
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The cloeing sentences of this passage maybe regarded as pointing to 
the rexy essence of tlie Kantian attempt at solution of the problem 
of knowledge. ^ Hume sees distinctly that if conscious experience be 
taken as confining only isolated states, no progress in explanation 
ox cognition is possible, and that the only hope of further deve]<m- 
ment is to be looked for in a radical change in oar mode of conceiv- 
ing experience. The work of the critical philosophy is tlie intro- 
duction of this new mode of re^rdii^ e3q)erience, a mode which, 
in the technical language of philosophers, has received the title of 
iranmndadal as oppo^ to the j^-cliolo^cal method followed by 
Locke and Hume, it is because Kant alone xiezccived the full sig- 
nificance of the change required in onler to meet the difficulties of 
'the empirical theonrtnat we regard his system os the only sequel to 
<that of Hume. The ^ters of the Scottish school, Beid in particu- 
Jar, did undoubtedly indicate some of the weaknesses in Hume's 
fundamental conception, and their attemjfts to show that the iso- 
lated idling cannot he token as the ultimate and primary nnit of 
-cognitive experience are efforts in the right direction. But the 
•question of knowledge was never generalized by them, and their 
reply to Hnme, therefore, remains partial and inadequate, while its 
oSect is weakened by the uncritical assumption of principles which 
is a chatacteiistic featnre of their writings. 

The results of Hume's theoretical analysis are applied by him 
•to tfaeproblems of practical philosophy and religion, f^or the first 
•of these the zcadp is referrw to the article Ethics, where Hume's 
views am placed In relation to those of his predecessors in the same 
field of inqoOT. His position, as rega^s the second, is veiy notc- 
'worthy. As before said, his metophysic contains in dbsimcio the 
principles which were at thatfme being eroplmd, .uncritically, 
.alike by the deists and by tlieir ant^onistsw Ihcie can be no 
doubt toat Hnme has continoally in mind the theological questions 
then cunent, and that he was fully aware of the mode in i^ich his 
wdyris of Imowledge mght be apjilied to them. A few of the less 
’important of Iiis cntidsmi^ such os the argument on miradcs, be- 
>canie then and have since remained public property and matter of 
general discussion. But the full significance of his work on tiic 
’theol^cal side was not at the time perceh-ed, and justice has barely 
been done to tbe admirable manner in which he has reduced the 
'theological disputes of the century to their ultimate elements. The 
"imTOitance of the Dktlcgites on lialural Heligiont as a contribution 
“to tlxe criticism of theological ideas and methods, can hardly be over- 
estimated. A brief survey of its contents will be sufficient to show* 
.its general natnre and its relations to such works as Clarke’s De^ 
mon^ralion and Butler's Analogy. The Dialogues introduce three 
.interlocutors, Semea, Cleanthes, and Philo, who represent three 
-distinct orders of theological opinion. Tlie first is the type of a 
certain a prioH view, then regarded os tlie safest Inxlwark against 
infidelity, of whidi the main tenets were that the being of God was 
.capable of a priori jjiroot, and that, owing to the finnude of onr 
iaculties, the attributes and modes of operation of deity were abso- 
lutely incomprehensible. The second is the typical deist of Locke's 
-school, inrmroved as regards his philosophy, and holding that the 
only possible proof of (tod's existence was aposteriori^ from design, 
.ana that sndi proof w^ on the whole, sufficient. The third is the 
.type of completed empiricism or scepticism, holding that no argu- 
ment, either fiom reason or experience^ can transcend experience, and 
•cons^nently that no proof of God’s existence is at all possible. 
'The TiewB of the first and second are played off against one another, 
and criticized by the third with great literary sUH and effect 
•Cleanthes, who maintains that the aoctrine of the ineomprehenai- 
InlilT of (tod is hardly distingoishable from atheism, is compelled 
by the arimmrats of Fhilo to reduce 'to a minimum tbe conclusion 
capable m being inferred from experience as regards the existence 
of (tod. ^For FhOo Itm stress upon tlie weakness of the analogical 
argnmen^points out that the demand for an ultimate cause is no more 
.satisfied by thought than by natnre itself, shows that the argument 
from desx£^ cannot warrant the inference of a perfect or infinite or 
•even of a single deify, and finally, canying ont his principles to the 
•foil extent, maintoins that; as w« have no experience of ffieori^n of 
the world, no argument from experience can carry us to its origin, 
and that the apparent marks of design in the structure of animals are 
only results from the conditions of their actual existence. So farms 
argument from natnre is concerned, a total smqiension of judgment is 
•our only xeasouable tesonice. Kor does tiie a priori argument in 
any of its forms tore better, for reason can never demonstrate a 
.matter of fact; and, unless wc know that the world bad a beginning 
in time, we cannot insist that it must have had a cause. Heme^ 
who is willing to give up his abstract proof, brings forward the 
ordinaiy theological topic, man's consciousness of his own imper- 
fection, misery, and dependent condition. Nature is throughout 
corrupt and polluted, but “the present evil phenomena are rectified 
in other n^ons and in some future period of existence." Sncli a 
view satisfies neither of his interloentors. Cleanthes rminting out 
that from a nature thoroughly evil we can neverprove the existence 

an infinitely powerful and benevolent Creator, hazards the conjec- 
ture that the deify, though all-henevolenf; is not all-potrerful. 
PhilOi however, pushing liis principles to their fall consequences. 
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shows that unless we assmned (or knew) beforehand that the system 
of nature was the work ’of a benerolent but limited deity, we ccr- 
^nly conid not, from the facts of nature^ infer the henevalenee of 
its creator, deanthes's view is, therefore, an hypothesis, and in no 
sense on inference. 

The Dialogues ought here to conclude. There is, however, ap- 
^nded one of those perplexing statements of personal opinion ^or 
Hnme declares Cleanthes to be his monthpi^) not uncommon 
among writers of this period. Cleanthes and Fhilo come to an agree- 
ment, in admitting a certain illogical force in the aposUriori argu- 
ment; or, at least, in expressing a conviction as to (Sod's existence; 
which may not perhaps to altogether devoid of foundation. The 
precise value of such a declaration must be matter of copjectuTe. 
Probably the true statement of Hume's attitude regarding the probi 
lem is the somewhat mriandoly utterance with which the xha- 
logiies close. 

It is apparent, even from tlie brief summaiy just given, that tbe 
importance of Hnme in the history of phUosoxtoy consists in the 
vigour and logical exactness with whicdi he develops a particular 
metaphysical view. Inconsistencies; no doub^ are to be detected 
in his eystem, bntthfy arise from the limitations of the view itself, 
and no^ os in the case of Locke and Berkeley, from imperfert grasxi 
of the xirinciple, and endeavour to unite wiw it others rodlcalfy in-, 
comxsitible. In Hume’s theory of knowledge we hare the fi n al 
exxiFc^on of what may be called psychological indiridnalism or 
atomism, whQe his ethics and doctrine of religion are hut the lo^- 
cal consequences of this theory. So far as metophysic is concerned, 
Hrac has given the final worn of the empirical school, and all ad- 
ditions, whether from the specifically pfywologioal side or from the 
general history of human culture, are submdinate in character, and 
affect in no way tlie natureof liis results. It is no exaggeration to 
say that the more recent English school of x)hilosox»hy, represented 
by J. S. Idill, has made in tiieory no advance hfyond Hnme. In 
the logic of 3iil], c,g., we find much of a special cnaracter that has 
no connterpi^ in Hnme, much that is introduced ah extra, from 
general considerations of scientific x^edur^ but, so tor as the 
groundwork is concerned, the Sgsiem of Logic isamerereiuodnction 
of Hnme*s doctrine of knowledge. Sudi a statement does not de- 
tract from the merits of the Lo^ or even from its or^nalify, for it 
is remarkable how slight seems to have been the acqnaintonce of 
2[ill with the works of his greatest predecessor, bat it does im]dy 
that, so tor as solntion of the phi]osox>hxcal problem is concerned, 
no advance has been made bfyond the position of Hume. The same 
reinark, indeed, may be apjiued to the few efforts of the later em- 
pirical writers in the re^on of metoxtoysiGs or theology. It is im- 
pos^le for any reader of 3Iiirs remarkable xiosthumoas essay on 
theism to a\-oid the reflexion that in substance the treatment is 
identical with that of the Dialogues on Natural Beligion, while on 
the whole the superiority in critical force must be assigned to tbe 
earlier work. All this merely shows how fully the conclusion one 
would naturally draw from flume's initings has been bonie out by 
the histofy of later thought From his position, and on his lines, 
no further advance was possible. For anew treatment of philosoitoi- 
cal xnroblems atliorongh revision of those premises, the adoption of 
new ground, was recxuislte. So far os one can see, the only ^sterns 
of thonglit which have endeavoured or are endeavouring fn a com- 
prehensire fashion to take up anew the work of pliilpsoxtoy are, on 
the one hand, tlio Kantian, with its extensive devmopment^ and, on 
the other, that of scientific natnmlfsm, which latter, though weak in 
its metophysic, is yet penetrated with a truly pbOosophiiral fpirit 

Tlie cMcf woik for numc^s life is that of 3tr J. If. Barton, Lift ami Corrupond^ 
fmi efPaHd fftmiCt 3 toXi.. ISIS Of his collected writings, the standard edition 
has been till recentfr that of ISSfi (repiinted ISM), In 4 vols. The best edition, con- 
taining, In addition to philosophical Intiodnctlons, much hlbliogiapldcal matter. 
Is that of 1S74, In 4 vols., byT, 11. Green and T. H. Grose. Of works upon Home, 
the numerous sketches and essays being omitted, the following are the mosi 
Important ^-Jodl, LeUn vnd PkiliwipMe Ifaad 1872; £. Pfldderer, 

ptrtsmus tntd &kipiU tfl DatidJimadtPhilcuiphU^ 1874 (containing good matter, 
bnt too n.ndi spun ont) ; T. If. Gicen, ** Introdnction to the Tnaiite” In voL I. 
of Iluwes in»rxi, IS74 (by far the most elaborate and minnte analysis of Hnme 
In his philosophical relation to Locke and Berkeley); Spicker, Kant, Itume, trad 
Peiltlep, 1875; Compayrd, la PMtct€phfi dt Partd Hume, 1878, A. Mefaiong; 
J/uwe-JStudten, 1 . 1877 (a reiy careful study of llume’a nominalism); Y. GIzyefcf, 
DieEtlat Paxid Mlumdtxn threr saehictdhfhen Ste//aag;167S (the most tliorongh 
exposition of Hmne's utilitarianism); T. H. Huxley, /fame, 1879 (a elear repro- 
duction of the more pc^nlar resnlts of Hume'e philosophy, withont criticism or 
hi<toricid treatment). Mr Leslie Stephen's EngHtU Thought in the Ei^teenth 
Century, vol. I.,' 1876, contains the best account of Unme's tlieologieal position. 
3fost works on the Kantian philosophy contain sections specially on Hume. Tlie 
treatments In the general histories of philosophy cannot be pronounced satis- 
factory. r .r 

HUSIE, Joseph (1777-1855), an eminent political 
reformer, was bom in January 1777, of bumble parents, 
at Montrose, ScoUand. After completing his contse of 
medical study at the univetsi^ of Edinbiugb be sailed 
in 1797 for India, where he rras attached as surgeon to a 
regiment ; and his knowledge of the native tongues and 
his capacity for business threw open to him tbe lucrative 
offices of interpreter and commissaty-general. On the 
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eve of Lotd Lake’s Mahratta war in 1803 his chemical 
knowledge enabled him to render a signal service to the 
adnunistration by making available a large quantity of 
ganpowder which damp had spoiled. In 1808| on the 
restoration of peace, he resigned all his civil aiipuintmeuts, 
and returned home in the prime of life, mid in the 
sion of a %rell-eamed fortune. His first care on arriving 
in England was to stud^* thoroughly tho country and its 
resources^ for which purpose he made various journeys, to 
see the actual state of the people and the practical opera- 
tion of the laws. In 1812 he took bis seat for the 
borough of Weymouth and ^Iclcombc-Rcgis; but he was 
soon obliged to resign it, when it was dibcovered by his 
Tory patron that he had had the audacity to talk of roforni. 
Sis years elapsed before be again ento^ tho Iluubc, and 
during that interval he had made tho acquaintance aud 
imbibed tho doctrines of James Mill aurl ilm uliilovnuliirfil 


was boro in Stockholm about Ihu year 1G42. lim father 
Captain Johan Erichbson, and his tnoUicr died in his 
infancy j in ICfiG he entered as a Miidcnt of the uni- 
vGisity of Upsala, at the cxjicnsc of his patron, Adiuiml 
Wcaiigcl, whose sons he aftcrward.s conducted through 
Germany, Italy, France, England, and Ifolhiid, and back 
to Sweden in the uutiituit of IGGfc'. lie returned to Upsab 
received a jjirofessoriihtp, and took the imcudoiiym of 
Luciclor, which he ciiijdoyed until his death. lie stayed 
but one year at Upsalii, and in tiio winter of ICCO settled 
again in StockliuliiL There one of hb jmcins g;i%‘c oflence 
to the Government, and he wa* bani-hed from the city for 
a year and u day. After Lli return he livtd by his pci, 
writing o(1C'» and cpithalaniiu fur the rich burghers. He 
boasted that he would “live like a pod,” that it) to 
with but ^I^ght regard for the convention*^ of fodcly. IlJ 
wus munlcrcd on tlic night of August 13, 1G74, iij a ccJhr 



working dosses, lalioanng especially to cslablfcli mUw.Is ; niu stalkd," and died. St«ria wa.-' coitdinuad tu death 
for them on the ^neastenan system, and promoting the . for the murder, hut «a>, htl|H.-d by hh. niothir t.> e-tai,.- 

1818, booii uflcr his j Thc hlnric.', BO loiig rcj»catcd, of LucWitV romainic iotricue 

marnoge with Miss Bnrulcy, the danghtcrof on East India , with a lady of higli mtik, nnd his iu-‘.'u.^iiialii.ii in btrnrm. 
dire^r, he was retimed to parliament os member for the j iitust be relegated In the domniii of fnble. ’ 
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years (1803-1 SI I) lie held tlie nppoiiitinent of orchestral 
conductor to Prince Eszterhazy, previously occupied by 
Haydn. It tras not till ISlC tliat he again appeared in 
public as a pianist, his success being quite cstraordinary. 
His ^ft of improvisation at the piano was csiiecially 
admired, but his larger compositions also were highly 
appreciated, and for a time Hnnnnel was considered one 
of the leading musicians of nu age in which Beethoven was 
in the zenith of his power. In Friissio, which he visited 
in 1822, tlic ovations oiTered to him were unprecedented, 
and other countries — France in 1825 and 1829, Belgium 
in 182G, and England in 1830 and 1833 — added further 
laurels to his crown. He died in 1837 at Weimar, where 
for a long time he hod been the musical conductor of tlio 
court theatre. His compositions ore very numerous, and 
comprise almost every branch of music. lie wrote amongst 
other things several operas, both tra^c and comii^ and two 
grand masses {Op. 80 and 111). Infinitely more imxiortant 
are his compositions for the pianoforte (his two concerti 
in A minor and B minor, and the sonata in F sharp minor), 
and his chamber music (the celebrated septet, and se%'ernl 
trios, (t&). His experience us a player and tcaclicr of Uic 
pianoforte tras embodied in his Great Pianoforte SSchod, 
(Vienna), and the excellence of his method is further 
proved by such pupils as Hensclt and Ferdinand Hiller. 
Both as a composer and ns n pianist Hummel continued the 
traditions of the earlier Viennese school of ^fozart and 
Haydn ; his style in both capacitic.<i was marked by purity 
and corrcctne.«s rather than by passion and imagination. 
In his compositions there is much that is now antiquated ; 
but to deny him all merit would be ns uncritical as were 
his contemporaries in the opposite direction when they 
mentioned him in the same breath nith Beethoven. 

HUMMING'BIBD, n nomo in use for more than two 
centuries, and possibly ever since English explorers first 
knew of the beautiful little animals to which,from the sound 
occasionally made by the rapid vibrations of their wings, 
it is applied. Among books that arc ordinarily in natii> 
ralists’ hands, the name seems to be first found in the 
Jf»s(rnm Tradeseaniinmm, published in 1C3G, but it 
thereto occurs (p. 3) so as to suggest its having already* 
been accepted and commonly understood ; and its earliest 
use, as yet discovered, is said to be bj* Thomas ]\rorton 
in the AVie English Canaan, printed in 1G32 — a rare 
work reproduced by Peter Force in his JFiMrical Tracts 
(vol. ii., Washington, 1838). Thevet, in his Singnlarite: 
<fe la France antaretigtie (Antwcrii, 1558, fol. 92), has 
been more than once cited as tlie earliest author to 
mention Humming'birds, which he did under the name 
of GommhncJf, but it is quite certain that Oviedo, whose 
JJgrtoria genavl <le las Jndias was published ot Toledo in 
1525, preceded him by more than thirtj* j'cara, with nn 
account of the paxaro mosqfiito ” of Hispaniola, of which 
island *' the first chronicler of the Indies ” was governor.^ 
This name, though now a 2 }parcntly disused in Simnish, must 
have been current about that time, for we find Oesnor in 
1555 (De avium natura, iii. j). G29) translating it literally 
into Latin as Passer niuseatus, owing, as he says, his know- 
ledge of tbe'bird to Cardan, the celebrated mathematician, 
astrologer, and physician, from whom we learn (Comment. 

* In the ciKtion of Oviedo’e woil:, pnhlUhed nt Salamanca in 1547, 
the rarlicit the present n’n'tcr^has been able to see, the account (lib. 
xiv. cap. 4) runs thus: — "Aynsai niismo cncsta ysla\'nospaxnricostan 
iicgns como vn tcrciopelo negro muy bneno & son tan pcqncnos quo 
ningniios ho yo ritto cii Jndias menore*/ exeepto el quo nea so llamn 
paxaro nioiquito. El qnal os tan peqneiio quo cl Inilto del os mcnor 
harto o assoz quo le cabega del dodo pulgar de la mono. Este no Ic ho 
visto cncsta Yala iicro dizen mo qnc aqui los ay ; ft jmr csso dexo do 
hablar end palo dezir dSde los heristo quo esen la tierrafirmo qniido 
della se trate." A roclern Spanish version of this passage will be 
found in the Iseautiful edition of Oviedo’s worhs published by tho 
Academy of Madrid in 1851 (i. p. 444). 
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in Pioleni. de astr. judiciis, Basel, 1564, p. 472) that, on 
his return to Milan from professionally attending Atdi- 
bishop Hamilton at Edinburgh, he visited Gesner at Zurich, 
about tho end of the year 1552.- The name still survives 
in the French Oiseattmouehei but the ordinary Spanish 
appellation is, and long has been, Tomintgo, from fomtn, 
signifying a weight equal to the third part of an adarme or 
drachm, and used metaphorically for anything very amnll, 
Humming-birds, however, are cdled by a variety of other 
names, many of them derived from American lung nogpn^ 
such as Guaiaumhi, Ourissia, and Colibri, to say nothing 
of others bestowed upon tliem (chiefly from some peculiarity 
of habit) by Europeans, like Pieafiores, Chuparosa, and 
Fmnfrou. Barrcre, in 2745, conceiving that Humming- 
birds were allied to the Wren, the Trotdiilus,^ in part) of 
Flinjr, applied that name in a ^ncric sense (Ornith. Spec, 
novum, p 2 ). 47, 48) to both. Taking the hint thus afforded, 
Linntens \tnry soon after went farther, and, excluding the 
Wrens, founded his genus Troehilus for the reception of such 
Humming-birds os were known to him. The unfortunate 
act of the great nomendator cannot be set aside; and, since 
his timi^ ornithologists with but few exceptions have 
followed his example, so that now-a-dnys Humming-birds are 
unn*crsnlly recognized as forming the Family Tnckilidoe. 

The relations of the Troehilidoi to other birds were for 
a long while very imperfectly understood. Nitzsdi first 
drew attention to their agreement in many essential charac- 
ters with the Swifts, Cgpselidce, and placed the two Families 
in one group, which ho called Maerochires, from the great 
length of their manual bones, or those forming the extremity 
of the w'ing. The name was perhaps not very happily 
chosen, for it is not tho distal irortion that is so much out 
of ordinary proportion to the size of the bird, bnt the 
jrroximal and median portions, that in both Families are 
curiously drvarfed. Still tlie manus, in comparison with 
the other iinrts of the wing, is so long that the term 2{acro- 
chires is not w'holly inacenrata The affinity of the Trodii- 
lida: and Cypselidaf, once pointed out, became obvious to 
every careful and unprejudiced investigator, and there are 
prob.ably few systematists now living who refuse to admit 
its %'nlidily. ^lore than this, it is confirmed by an examin- 
ation of other ostcological characters. Tlie "lines,” as a 
boot-builder would say, upon which the skeleton of each 
fonnis constructed are precisely similar, only that whereas 
the bill is veiy* short and the head wide in the Suift^ in 
the Humming-birds the head is narrow and tho bill long— 
the latter dcvelojicd to an extraordinaiy degree in some of 
tho Trochilido’, rendering them the longest-billed birds 
known.^ Professor Huxley considers these two Families, 

See nUo Prof. Morlcy’s Zfe ofGMamo Cardano [i\. jtp. 162,153). 

■ Under tide name Pliny pcri»tu«tcd {Ifist. Haturalis, viiL 26) the 
confusion tliotlind douhilcss arisen before Ills time of two very distinct 
liirda. As Snndcvall remarks (Tentamen, p. 87, note), rpoyfAor was 
evidently the name commonly given by tho ancient Greeks to tlio 
Rinallcr Ploi’ers, and was not improperly applied by Hcrodotna 
<ii. 08) to tho species that feeds in the open month of tho Cro- 
codile— tlio Plurianus agyi^tu of modem ornithologists— in which 
sense Aristotle (llist. A nimaliwm, ix. 0) also uses it. But tho received 
text of Aristotle has two other jiossa^ (ix. 1 and 11) wherein the 
word appears in a wholly diflerent connexion, and can flioro bo only 
taken to mean tho TVren— the nsnal Greek name of which would seem 
tobo ^XAof (Siindovall, OmArUMt. ZJurarter, No. 64). TJionc-’- 
none of his editors or commentators hovo suggested tho XKWsibility of 
sneh a thing, one can hardly help suspecting that in these passage 
some early copyist has substituted rpoxfAer for SpxAot, and ro laid 
tho foundation of a curious error. It may bo here remarked that mo 
Crocodile of St Bomingo is said to hovo tlio like office done for it by 
some kind of bird, svliich is called by Dcsconrtilz {Voifage, iii.^ 26), 
a " Toditr," but, as Gcollh St Ililairo observes {Deser. m 
eiL 2, xxiv. p. 440), is more probably a Plover. Unfortunately the 
fauna of Ili^aniola is not much better known now than in Oviedo s 

ilius J)oeimttstes tnsifer, in which the bill is longer than both head 
and Irady together. 
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together with the Goatsuokere {Caprvmfgi^}, to iam 
the 6 iviffloaC'y/Me?OBior/>J(e — one of the two into which he 
has separated lus larger group 

the most noticeable portion ol the Humming-bird^ *eleton 
is the amam, which in proportion to the aze of the bird 

. _ « 1 ^ J OYlrf VftrfclOSillV. 


is enonaousiy oeTeiopBa pow jopgiwuiuuiv 
its deep ked and posterior protraction affording abpdant 
space for the powerful muscles wliicli drive tlie wings in 
their rapid vibrations os the Kttlo creature poises itself over 
the dowers where it finds its food.^ 

So far as is known, all HummingAirds possess a protru- 
aible tongue^ in conformation peculiar among the^ clo^ 
Aves, though to some estent similar to that member in tba 

Wbodpecker8(/Vcirf(B)~tihe“hornB" of tbe hyoid apparatus 

upon which it is seated being greatly elongated, inissing 
ronnd and over the back part of the nead, near the top of 
which they mee^ and thence proceed forward, lodged in a 
broad and deep groove, till they terminate in front of the 
eyea Bat, unlike the tongaeof dbe Woodpeckers^ that of 
Hnmmmg-\»x^ tonsisls of two Q*lindrical inb^ tapering 
toward the point, and forming two sheaths whi^ contain 
the extenrile portion, and are capable of separation, thcrebj' 
facilitating the extraction of hon 0 y from the nectaries 
of flowers, and with it, what is of far greater importance 
for the bird's sostenance, tbe small insects that bare been 
attracted to feed upon tl^ honey.^ These, on the tongue 
being^ withdrawn into the bill, arc canght by the mandibles 
(famished in the males of many species with fine, homy, saw- 
uke teeth^, and swallowed in the usual wa 3 *. The stomach 
is small, moderately muscular, and with the inner coat 
sightly hardened* There seem to be no casca. The trachea 


they arc surpassed by no other birds, and am onl^* equalled 
by a few’, as, for instance, by the iS ecforiniiVcr, or Sun- 
birds of the tropical parts of the Old World, in popular 
estimation so often confounded with them, and even hy 
some mistaken naturalists thought to be tbeir allies. 

The nnrober of siiccics of Humming-blnSs now known to exist 
consulctabfy exceeds ^00 ; and, thougli none dcjmrtrei^Mvidol^* from, 
wlmt a moxphologist trould deem the typical structure of Uii* 
J^iily, the amount of modification, within certain limits, presented 
ly tbe rations forms Is sati«risiiig and cren bewildering to the nii- 
tniHnfuif. Rut the fWftlurcsllmt am ordiimrilv cliown liv KVLlAmnfSii 
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by the tiocbiiidjslsi" or special studeuls iliv J[ « VTfl II 1007, lUMlIw 

ficient for the purpose of nmiiging these hinls in nronp, and char- 
ocUts on whi^ genera can be founded Imre to Iks Fought in tlie 
style and coloratmn of pluinnge, as well as in the ihna and prapoN 
tians of those parts which arc iiiobi gencrnlty* d«xmicA sufficient to* 
furnisli them. X/K>king to the laigo number of sjwclcs to be taken 
into account, convenience has demanded wlmt science would with* 
liold, and the geoera cst 0 hli 8 licd by the ornltholf^sts of a }iTeced- 
ing geumtion have been broken np by their succevsoro into miihi- 
tudinoos sections— the more adventurous making from IfiO to 
of such grouiis, the modest being content with 1^0 or thereabouts 
but tho last dignifying each of tficm yy the title cd cernis. It is id 
ooiiniC obvious that thc^c small divisions cminot he here considered 
detail, nor would mucli adrantimc accrue fiy giving statistic.*! 
in the works of the Inte&t trochiUdists, Messrs Goulil,^ 3In2«sriM 
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from 


I UUilK nWlA'? Vi iftivaii »CVWiiillU»i9, O WUill, 

audKlUot.^ It would ho as uniirofitahle hen: to trace tliesuo^sin! 
steps by which the original genus 7*rodiiVres of LInnxeus, or tlie two 
I genera I^tflnats and of JMsson, have been split into 

othen, or linvc been added to, by modem w Hlers, for not one of these 
pioles&es to bare arrived at any final, bn t only a provisional, at rafOge- 
I meat ; it seems, however, oxi»c(liciit to notice the fact tbat some 
, of the authors of the last century'* snpjioscd themxclvi's to have seen 
the tray to dividing wbat we now know- os the Painllv Trochilida 
, into two groups^ the distinction between which was that in the one 

P ^ aiv w VBWVia* JbWV MUlaiAWt* ^ the bill was nrobed and in the other straight, since tlmtdiflcrviicelia.s 

is ramaribably short, Ae bronchi be^nning high up on tbe J l^ceninslstcdon in many works. Thi.swii5i9pi*cia]iytho viewtaken 

i„.n ofto 1 

^mming-U^ w b ndl kiii>irii, am^ribead die | 

smallest mambarB of the class ittvai The largest among them I fh® hUlf but some which bare tlie bill nptctrncd after the manner 
measures no more than 8 indies and a half,® and tho least 2 ' ” bird the Avocct,** while it may lie remarked that 

indies and three-eighths in length, for it is now admitted ’ authorities anung the “ tWA 

5 wUidi most o. tlio Trochi- 

^oed n oyogc, xu p. 308) tbe Least Humming-bird of i cxluWt has been iiJrt.*iJy mentloiiecl, ami in clesciibfnc it orni- 
^maica as^abontl^snehlongfromtheendofthebillto ibolomste Imra been compelled to adopt the soeabulair of the 
that of tbe tail” — unless, indeed, he meant the nroximal end * i *bc indescribable radiiuivv that m 

' SSS^'r"Tf 

it, when mingiMativo writer i.ces gleams winch lie inav adequately dc.*!ifiaate 


''ndsisen»i4&n««v — radiance bcanis jirom the brow, in sornc it ^ows 

hca, «mS?S «!“•* ®***rf‘y ftott plSTto i {f from the tip only of donated fcallwra tlia? cMst the 

, ' 13." irWleogain in othe» ft 

tb* iBgert ol an 


aMvwaavavv uisi 

w«wi iM nEiifii inij, vrhilcaeain in oitiets ic 
TT?r streak across tlw cheek or aunculm 



T** ’■* »«>j‘ »f : ocjnimm, but in 11,0 Tnehilida Its sIiccb is 

rsmi^ “ cMtsfaly Indicates no affinity between the | milmtcs from tlie 

I 


tore 



»ItUpiDl»bbrthatinrarioasi!iemW«r*is The flight feathcra 

ra of the toggnft, jind ofter omta ^ ^^>b‘d»thcatrac. J their inowiucnt would, 

ihjeotto setvendaiid wfllhafoimd j while, on the con- 

hsif s dozen qwcles of Haminliw^.. „f » wf?T» “*** *" *«roelr ' 
of their onotoioy is tooro *" ^ ^ *** ** *’“* 

•”««««« ««,{«. end Jn- 

the smallest tpeeleB <tf^Rmfly^ 8 '« ^Riiya niiinui, 

not Mcorded^i^ othw **““»• n wdsoi* thelfce b 

ton ^ rory nrnd, dongsted. 
marhable lodd^jetia *”»!«. end the re, 

misnnta lately in Pew, which lost 

WSltlint qpedmenfJJ^ 188 ®, ^ 

thesB AvimiMrei:-. — z - P rag their meosarements do not toke 
s into oceouat. 


iiand^, and is therefore comjmra- 

— Ji fraiislucciicy, osofstaincdglosVfi 

mBwiinTp'Si* tliat no stained glass over is^ciimnnion 

— crmison, emnson changing to purple, |mrple to \iolctj. 

fob ^ Ifummin(f*6inht C vol*». Imp. 

suwSS^ f>/jwrtf». j/oifcA« OH eWibrih, 4 xoXs with 

supucitt^ imp, 4to, lo'on-Gcii£ve-B8le, 18r4-?7. 

Xo. 8 xr,,l aaesification 
^ ^®P- Wadilngton. 1879 . 

tor wlmt weifdtSu 
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BO to indigo and bottle-greeu» But this part of tlie Hnmming- 
biid is subject to quite as much modificatioii in form as in colour, 
though always consisting of ten r^riees. It may be nearly square, 
or at least but slightly rounded, or wedge-sbaped with the middle 
quiUs prolonged bcqrond the rest; or, agam, it may be de^yforked, 
sometimes by the oveigiowth of one ormore of the inteimeoiato pairs, 
but most uenexully the develo|pment of the outer pair. In the 
last case me lateral ieatheis may he either broadly webbed to their 
tip, or acuminate oragain, in some forms, may lessen to the filiform 
sow, and suddenly enlai;^ into a terminal qmtulation as in the 
farms known as “ Bacqnet-tidls.*’ The wings do not offer so much 
variation; still there are a few groups in whidi diversities occur 
that require notice. The primanes/ore invariably ten itf number, 
the outermost being the longest, except in the single instance of 
Ai^uritSf where it is shorter than the next. The group known as 
''Sabre-wings," comprising the genera CampylojpteriiSf Ei^amena, 
and Sjphenuproetus, present a most cations sexual pecimaTi^, for 
while the female has nothing remarkaUe in the form of the win^^ in 
the male the shaft of two or three of the outer primaries is dilated 
proximally, and bowed near the middle in a manner almost unique 
among birds. The feet again, diminutire as they are, are very 
diverged in form. In most the tarsns is bare, hut in some groups, 
as Srioencmis, it is dothed with tufts of the most ddicata down, 
sometimes black, sometimes bufT, but more often of a snowy 
whiteness. In some the toes me we^, nearly equal in length, and 
fumisbed with small rounded nails ; in others th(^ are lafgdy 
devdqped, and armed with long and sharp daws. 

-Apairt from the well-known brilliancy of plnnu^, of which 
enough has been liero said, many Hamming-biw display a large 
amount of ornamentation in the addition to their attire of crests of 
vaxions shape and size, donj^ted eor-toft^ projecting neck-fiillB, 
and pendant beards— forked or farming a sin^e pomt. But it 
would-be impossible here to dwell on a tenth' of these beautiful 
modi^tions, each of which os it comes to our knowledge excites 
fresh surprise and exemplifies the andent adage — massime ntiroTida 
in minimis Jidtura. It must be remarked, however, that there are 
certain forms which possess little or no brilliant cdonri^ at all, 
but, as most tropical Inxds go, are >ery soberly dad. ^ese axe 
known to trodiilidists as I&nnits,” and by IIt Gould have been 
separated os a Subfamily under ^ name of l^stharnithina:^ 
though Mr Elliot sayB he cannot find any characters to distinguish 
it from the Ihroehilukcprofer, But sight is not the only sense that 
is affected Humming-lnids. The mige s^ies known as JPiera- 
phanes tcmminM has a strong mnsky odonr, very dmilar to that { 
mven offlby the Petrels, though, so for os appears to be known, | 
niat is the only one of them that possesses thni properfy.^ 

All wdl-infomied people are a^vare that the Avehilidw ore a 
Family peculiar to Amenca and its idands, but one of the com- 
moner of common errors is'tbe bdief that Hamming-biids are found ; 
in Africa and India— to say notiung even of England. In the first 
two cases the mistake arises from confounding them with some of 
the biightly-coloaiied Sun-birds (liedariniidte), to which British 
colonism or residents ore apt to apply the better-known mime ; but 
in the last it can be only one to the want of perception which dis- 
ables tile observer from distipguisbingbetu'een a bud and an insect 
— ^tiie object seen being n Hawk-Motii (Jfaeroylossa), whose mode 
of feeding and rapid flight certainly bears some resemblance to that 
of the TroeAilid^ and hence one of the species (i/I sieliarum) is 
very generally called the “Hamming-bud Hawk-Moth.” But 
thon^ confined to the Hew World the 2hfeAilideB pervade almost 
evexy part of it. In the south Eus^^pkanus ffalerf/us has been seen 
flitting about the fudisios of Tierro dd l^ego in asnow-storm, and 
in the north-west SelaUfJiorus rufus in summer visits the ribes- 
bloBSoms of Sitka, while in the north-east Troeliilus edluhris charms 
the vision of Canadians as it poises itself over the althoea-biishes in 
their garden^ and extends its range at least so far as lat 57** N. 
Horis the distribntion of Humming-birds limited to a horizontal 
direction only, it rises fdso verticdly. Oj^rfxMlva iMmbaraxo and 
O: piehindiama on the lofty mountains whence eadi takes its trivial 
name, butjnst beneath the une ofpcipetnal snow, at an elevation of 
some 16,000 feet, dwdlingin a world of almost constant luiil, sleet, 
and rain, and feeding on tiie insects which resort to the indigenous 
flowering plants, while other peaks, only inferior to these in hetabt, 
are no less frequented one or more species. Peru and Bolivia 
piodnce some of the most splendid of the Family— the g^era 
Comeies^ Diphlogama^ and ThatvinaHura^ whose very names indicate 
tho glories of their bearers. The comp^tively gigantic FeUagona 
inh^its the west coast of South America, while the isolated rocks 
of Juan Fernandez not only affbrdahome to tlie.^£s/^oniubefor 0 
mentioned, but dso to two other species of the same genus wbidi 
are not found dsewhero (see Bums, vol. iiL p. 745). The sbpes 

1 Hie specific name of a spedea of 0irif$6lampii, commonljr written "by manjr 
vriten maschftuM^ would lesd to the helfef that It was a mistalEe for mogehaius^ 
**pinaikY" bnt in troth it orf^nates with thdr carelessness, for thonc^ taey 
quote Unmens as their aothorlty.th^* can nwer have referred to his works, or 
they would have fonnd the woid to he mosguffiif, the ^mosquito** of Oriedo^ 
awkwardly, it is true, lAtlnlsed. If emendation be needed, moteaftti, after 
Gesneris example, h undoubtedly prefersble. 


of the Horthem Andes and the hill countiy of Colombia fumisb 
perhaps the greatest number of forras^ and some of the most beauti- 
fnl, bnt lea^g that great range, we part company with the laigcst 
and most gorgeously arrayed species, and their number dwindles 
as we approach tiie eastem coast. Still there are many brilliant Hum- 
ming-birds common enough in the Brazils, Guiana, and Venezuela. 
The CHrysoIam^is mosqiiU^is is perhaps the most plentiffxL Thou- 
sands of its slons are annually sent to Europe ta be used in the 
manufacture of ornaments, its ricli ml^'-and-topaz glow rendering 
it one of the most beautiful objects imaginable. In the darkest 
depths of the Brazilian forests dwell the russet-clothed brotherhood 
of the genus P/iae/Aoiwis— the Hermits.”; but the great wooded 
Imsin of the Amazons seems to he particularly unfavourable to the 
Trochilidm, and from Paid to there are scarcely a dozen species 
to be met with. There is no island of the Antilles but is inhabited 
by one or more Hnmming-birds, and there are some xery remark- 
able singularities of geographical distribution to be found (see Birds, 
vol. iii. p. 749). iforuwwsfiom Panama, the highlands present 
many genera, whose names it would he useless here to insert, few 
or none of which are fonnd in South America— thou^ that must 
unquestionably he deemed the metropolis of the Family, and 
advancing towards Mexico tiie numbers gradually fall off. Eleven 
species have been enrolled among tlie fauna of the United States, 
but some on slender evidence, while others only just cross the 
frontier line. 



Fig. 1 . — Mellisuga minima on nest, natural size. (After Gosse.) 


But little room is left to speak of the habits of Humming-bir^, 
wrhicli is perhaps of the less consequence since the subject, as regards 
most of the species which in life have come under the observation 
of oniitholomsts, has been so aWy treated by^vriters like Waterton, 
*\Vilson, and Audubon, to say nothing of Mr Gosse, Mr V allace, Mr 
Bates;, and some others, while, wliatever novelty further in vertigation 
may supply, it is certsin that at present we lack information that 
ivill exp]^ the origin or the Ihnction of the many modifications qt 
external structure of which mention has been inwe. But there is 
no one appreciatire of the beauties of nature who wiU not recall to 
memory \nth dedi^t the time when a live Htunming-bird first met 
his gaze. The suddeimess of the apparition, even when expects, 
and Its brief duration, are alone enough to fix the fluttering vision 
on the mind’s eye. The wings of the bird, if flying, are only 
visible as a fhin grey film, bounded above and below by fine black 
threads, in form of a St Andrew’s cross, — ^the effect on tiie observer s 
retina of the instantaneous reversal of tiie motion of the i^g at 
each beat— the stokes being so rapid os to leave no more dbtumt 
imiigp- OonseqnentK'’ an a£qiiato rapresentation of the bird ® 
wing cannot be promiced by the draughtsman. Hnmining-biOT 
show to thegreatestad vantage when engaged in contest with another, 
for rival comm fight fiercely, and, as may oe expected, it is roen that 
their pinmage flashes with the most glowing tints. Bnt these are 
quite mvisinle to the ordinary spectator except when very nrar at 
hand, tbongb doubtless efficient enough for their object, whether 
that be to mflame their male or to irritate or dauntittcir opponent, 
or something that we cannot compass. Hummmg-birds, however, 
WiU also often sit still for a while, chiefly in im e^ed pMition, 
on., a dead twig, occasionally darting into the air, either to imteh a 
passix^ insect or to' encounter an aaversary ;.and so pugnacious are 

/ 
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Uuiy ihatlh^ vstSL frequently attack birds many times bigger tliau 
tbenudvei^ mtboat^ as would sceiAi any provocafiop. 

food of Humming-bnda conaiBta mainly of insects, mostly 
gathered in the manner already described from the flowers thw 
visit ; but, according to Mr TirBlIaco, fhoro are many spodes which' 
he w never seen so occupied, and the “ Hermits ” especially seem 
to Uve almost entirely npon the insects which are found on tbo lower 
surface of leaves, over whioh th^ will closely pass their Inll, balanc* 
log themselves ue while vertical^ in the air. The same excellent 
observer also remarks that even among the common flower-frequeiit- 
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ing species he has found the olimentaiy canal entirely fillea with 
insects, and very xardy a trace of honey. It is this fact doubtless 
that has hiuderu almost all attempts at kcqnng them in confine^ 
ment for any ler^h of time— ^neany every one making the oxperi* 
ment having fed hh captives only with syrup, which is wholly in* 
suffident os sustenanci^ and seeing therefore the wrotdicd creatures 
gradually sink into inanition and die of hunger. 

Tliebmutiful nests of Humming-birds, than whidi the work of 
fSdries could not be conedved moie delicate^ are to bo seen in most 
mnsenms, and will be found on examination to be vezy solidly and 
tensdously built, tliougli the materials an generally of the slightest 
— cotton-wool or somo vegetable down and spiders* webs. Tlicy vaty 
greatly in fmm and omamentatiou— for it would seem that the 
portiw of lichen which frequently bestud fliem axe aflixcd to their 
exterior with that olgect, tliougu piobably concealment was the 






and Leicestershire. In some imrts of England a fnrtlior 
intennediate division is to be found between the bnndred 
and the county. Thus in Yoiicebira we Imvo the trithing, 
or os it is now colled the riding in Lincolnshire tlw 
Boke^ tbo lathe in Kent, and 'the rape in Sufisex. 
origin of theso divisions is generally ascribed to the 
creative genius of Alfred, who, according to the popular 
tbcoty, divided the countiy into counties the county into 
hundreds, and the hundreds into tithings or tou-ns. 
exact opposite muld appear to bare been the real process, 
the larger dirision being formed by tlio aggregation of tho 
smaller groups. The significance of the name hundred is a 
question of some difiicnity. The simplest theory is the old 
one that the hundred denoted first tho group of a hnndi^ 
familin into which tbo community was divided, and then 
the district occupied ly tho group, jnst ns the tithing 
represents ten families and the district which the ten 
families occupy. Another view is that thi( hundred is a 
term of measurement only, denoting a Iiuimred hides of 
land. Or again, it has been supposed to be the district 
from which tho complement of one hundred warriore was 
furnished to the host The hundred os a group of iicnions 
is a well-known fcntiiro of the constitution of the German 
tribre, fty., as described by Tacitus, the ccr nnyu/M 
peyw who formed tho army, and tho mitoii romiVcjt 

acted m ^c^ora to the chiefa Tlie hundred as a 
torntonal division in later times is equally eomnioiu The 
rral connexion between them is a matter of coniccturc. 
"It IS very probable that tho colonists of Britain nmn^ 
thcmsel^’csin hundreds of warriors; it is notproliahie that 
the conntry wos carved into equal districta The only 
conclusion that seems reasonable is that under the name 
of ^ographirol hundreds wo have tho varioush'-eized mot 
or dutnets in which the hundred warriors settled, the 
Mui^ancs of these being determined by other causes" 
(Stubbs s OontMiirmaf //irtorj/. voL i.). As n territorial 
division, the hundred like tho shire and the mrish had its 
appropriate moot or court, of which the lords, the priest, 

?n Jv ? of the iiarish were memhei and 

“ BPMiolly selected body of twelve nppeSs to 
Si 1 with active judicial functiona The 

tSon constitntion-reprosen- 

appear in germ at Tw i s t in 
the old constitution of the hundoS. 

“ ®ow for most of its ancient puniosas nn 

by a section in tbo County Courts Act 
a brought in 

surviving duties of 

by rioten The*7 ' nn'l**! o mak e good damages occasioned 
nJiSSa ]«S Lil?f ® 31 consolidates and 


.^to w UK wS rfSShTK 

-ahjeatto 

In Twknu memlim o/ say interest in the 

uolf adozea species of Hmii j . . f A. N 1 

ai^part ef tttir onetoniy Is i2?.“ “ ““ont territorial diririon 
otoemlsW town^ip and the county. 

Uie’^ nTiS*^* c^^iBoien p, “ difierent 
me smallest spedes ef the Iluaily ®od sometimes 

not^mteiofanyetliBr. >«» >ch seems to have a dfa" i' ““t be commeS''TriiMn'rt:;;:L' 

sndiM Hi«*TOU^Sr5U“ **** wganication, is | (Iferchnnk^ffl.*^** ^o 17 and 18 Viet, c, 104 

?l lr tooira Crum a iiniqurm?®*®ir'^orkdiire, I the hundn>t] in ™P plcndered by a riotoriH nwunnMnn n 
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1. Geography ahd Sxaxisiics. 

Plate II. TTUNGARY (Hong., Magyarorszd^ Ger., Ungam', 
Pc^tion n 'Ei., Hongriei It, Onyana), the second ftctor of the 
dual Austrian-Hungarian monarchy, is an estensire country 
in the south-eastern portion of Central Europe, lyinghetween 
44” 10' and 49” 35' K lat and between 14” 25' and 
26” 25' R long. It thus covers about 5 degrees of latitude 
and 12 of longitude, and contains an area of 124,234 
square miles, or more than half of the whole Anstrian- 
Hungarian realm, being larger than the United Kingdom 
of Great Britain and Ireland by about 3000 square miles. 
General The kingdom of Hungary in its widest extent, or the 
^visions. <<Bealm of the Crown of St Stephen,” comprises Hungary 
Proper, with the former grand principality of Transylvania, 
the town and district of Fiume, Croatia and Slavonia, and 
the Military Frontier. Dalmatia, which both from its geo- 
graphical position and from historical associations ought 
also to form part of Hungary, sends its representatives to 
the Austrian Beichstath. 

Area f n 
Enff. Miles 

fiungaty Proper and Trai^jrlvania 108j263 

Piume 8 

Croatia and Slavonia 8|6G5 

Militaiy Frontier 7,298 

Total 124,234 

In the article Austbia (voL iiL pp. 115-141} the 
Austrian-Hungarian monarchy has already been treated of 
as a whole, and under the heading Croatia ahd Slavonia 
(voL vi. pp. 591-592) will be found further special infor- 
mation with reference to that province (see also FimcE, 
vol. ix. p. 273). In the present article we shall therefore 
treat generally of the lands bdlonging to the Hungarian 
crown, and more- particularly of the “ mother count^,” or 
Hungary Proper and Transylvania. 

Hnngai}' The province of Hungary Proper and Tran^lvania, now 
Proper united under one administration, and sometimes officially 
^ styled simply “Hungiry,” lies between 44” 30' and 
S? 49" 35' N. lat. and between 16” and 26” 25' E. long., and 
comprises an area of 108,263 English square niiles. It is 
boimded on the N. by Moravia, Silesia, and Ghdicia ; on 
the E. by Bukowina and Moldavia on the S. by Wal- 
lachio, Servia, and Croatia and Slavonia ; and on the W. 
by Sfyria, Lower Austria, and Moravia. The narrow strip 
of country known as the Military Frontier, which stretches 
as a border line between Bosnia and Servia and the 
south of Croatia and Slavonia, prior to 1873 extended 
beyond the limits of that province, through Hungary 
Proper to Transylvania. The whole hfilitary Frontier 
thus constituted formerly a joint crown land, consisting of 
, the present Croatian-Slavonian frontier, and the so-called 
Servian-BAndt frontier, now incorporated into the province 
of Hungary Proper and Transylvania. The political 
changes introduced between 1868 and 1876 will be con- 
' sidered below. 

\With the exception of the short extent of seaboard on 

'''.Adriatic belonging to the Hungarian Littorale, ' the 
^rian monarchy is entirely surrounded by other 
'*es. Its natural boundaries are for the most part 
defined : on the N.'W. and N. it is separated from 
ravia, Silesia, and Galicia by the Carpathian mountains ; 
the E. and S.E. the Eastern Carpathians form a natural 
/jiaxAsc between Tran^lvania and Moldavia and Wallachia; 
on the S. it is bounded by the Danube, Save, and Unna, 
vririch separate it from Servia and Bosnia; on the S.W. 

- Dalmatia and the Adriatic; and on ^e W., where 
natural boundaries are not so clearly marked, by 


Carniola, Styria, and Lower Austria. From the river 
Lqjta or Leitha, which, like the March, forms a portion 
of the boundary of the last-mentioned province, originate 
tire terms Cisleithan and Transleithan, sometimes applied 
to the collective provinces of Austria and of Hungary re- 
spectively. 

The mountains of Hungary belong to the two great Moim- 
European systems, the Carpathians and the Alpa The^^ 
former extend in a semicircular form over the north and 
east of the monarchy, enclosing the whole of the left basin 
of the Danube from D6v4uy near Pozsony (Pressburg) to 
Orsova, while spurs of the Styrian Alps traverse the country 
in the west ; to lliese latter briong also tlie Bakony and 
V^rtes ranges. The Central Carpathians consist of several 
groups, among which the T4tra mountains form the most 
imposing mass, having an average elevation of about 6000 
feet, and attaining at some points on altitude of over 8000 
feet To the south of these are the various rauges of the 
Hungarian Ore-Mountains or Erz^bitge (Liptd, Z61yom, 

Bars, Hont), and the midland chains which connect the 
Carpathians with the Styrian Alpa The Eastern Carpa- 
thians and Transylvanian highlands cover the greater part 
of Transylvania, and the eastern portion of the old Servian- 
B&nit; the Fogaras is the highest group, some crests of 
which, a^for instancy the N^goj, Bucsesd, andYurfu Curia, 
attain an elevation of between 8000 and 9000 feet. The 
low western mountains of Hungary which traverse Croatia 
and Slavonia belong to the Julian Alps. Taking a general 
survey, it will be observed that the greatest elevations are 
in the north of Hungary Proper, in the east and south of 
Tian^lvanio, and in the eastern portion of the BAnAt. In 
the Horthem Carpathians large plateaus are not unfre- 
quenl^ but in 7^>isylvania the Alpine -character pre- 
dominates. The sides of the Carpathians are gener^ly 
covered with forests to a considerable height, and on some 
favourable slopes barley, oats, wheal^ and rye are cul- 
tivated. The mountainoiis hmds in the south-west of 
the Hungarian monarchy are in elevation much inferior to 
those in the north and eas^ but their greater proximity 
to the sea and their freqnentiy bare and ragged character 
cause them to have a considerable infinence both on the 
climate and commercial rriations of the coimtry. 

The great Carpathian and Alpine mountain systems Flaina 
enclose two extensive plains, the smaller of which, called 
the “Little Hungarian Alfold” or “Pressburg Basin,” covers 
an area of about 6000 square miles, and lies to the west of 
the Bakony and Mdtra ranges, which separate it from the 
“ Pest Rtsin ” or “ Great Hungarian Alfold.” This is the 
largest plain in Europe, and comprises an area of about 
37,000 square miles, with an average elevation of from 
300 to 350 feet above the levd of the sea. The Pest 
Basin extends over the greater portion of central and 
southern Hungary, and is traversed by the Theiss and its 
numerous tributaries. This immense tract of low land, 
though in some parts covered with barren wastes of sand, 
alternating, with marshes, presents in general a very rich 
and productive soil The monotonous aspect of the Alfold 
is in summer time varied by the dUihdb, or Fata Morgana. 

The geological constitution of the mountains of Hungary Geology, 
is on the whole similar to that of the Alpa^ The centrM 
axis is in some places composed of granite, on which crystal- 
line schists are superposed ; in other places the rocks w 
of Mesozoic age, and associated with Tertiary beds. Whilst 


P- 


^ Dr Max Hantketii inKeleti’fl 8kwsi derlMndesksmde UngamSf 
Badapestj 1874. 
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&& PalisoKoic formations are of comparativelj rare occnr- 
Tonc^ tbe Sfesozmc attain a very consideiable developioent. 
These latter in part crop out at the base of the granito and 
sdiistose mountain masses or themselves are the nudeus 
of more extensive ranges. In some neighbonrhoods inde- 
pendent monntain groups are formed % Tertiary stratiu 
Alluvial formations constitute the general extenml crust 
out of which the mountains arise. Becent formations on 
the banks of riven^ more especially in the south at the 
junction of the Danube, Thmss, Temes, Drave, and Save, 
are mainly confined to the tracts subject to the inundations 
of the samei but are here and ther^ as in the neighbour- 
hood of Pest, Toti^ Esztergom (Qrau), and some parts of 
the Great AlfSld^ represented by accumulations of drift- 
sand ; and in other places^ as for instance on the left bank 
of the lake of Totisi and at Szomod in Eom&rom county, 
there are deposits of calcareous tufa. 

GuTenu L The numerous caverns deserve a passing notice. One of 
them, the Aggtdek cave, in the county of Gomor, is about 
60 feet in breadth by 16 in height, and extends in its 
recesses for a length of several thousaud feet. In it various 
fossil mammaYan remaVna have been immd. The Fooinza 
cave, in the oonufy of Bihar, has also yielded fossils. No 
less remarkable are the Ofcno, Yodi, and Demdnyfalva 
caverns in the county of Liptd, the Veterani in the B&ndt, 
and the ice ^ve at Oobskm in G6m5r county. Of the 
many luteresting caverns in Ikansylvunia the most remark- 
able are the snlphureons BiidOs in the county of HAiomszdk, 
the Almds to the south of Udvarhely, and the brook- 
trawraed rocky caverns of (Setate-Bolx, Pestere, and Ponor 
in the southem mountains of Hunyad connty. 

Kiren. has amply provided the greater part of Hungary 

With both nvers and springy but some trachytic and lime- 
stone mountamua districts show a marked deficiency in 

SnnK?®« monntdns toirei% the 

Dnnabe ate almost entirely wanting in streamy and have 
tat few water Bonr^ A rdativo scarcity in running 

tawJ« proportionate deficiency, 

however, n observable m the arenaceons radon between 

thT ^ fe far S 

greatest whoUy native rivoru at 
able for reenlar P«sent tune service- 

whne the^ana cannot 

seasons and for a portion of its SSS ■ 

Sav^ in Bko —il . ^®» “® ®rovo and the 

vessels. But although tibo leneth rf ®*®““ 

in Hnngaiy might be iMcb inrf ^ water-way 

nnd other improvements, tbn means of canals 

oaly river cornmnnication rritb remain the 

sray of Austria 

mountable obstadee tn tta in8a^ 


at Foldv^r, and 3500 near P4terv&rad (Feterwardein).' 
Among the extensive islands formed by brandies of the 
Dannbe are the Great Schiitt and the C^epel in its upper 
course. The Theisa, the greatest tributary of the Danube, 
rises in the north-east, in the county of Aldtamaros, and 
fiuwlng first iu a north-westerly and afterwards in a 
scmtherly direction ultimatdy joins the main river near 
Tittel, draining in its course the Great Hungarian Plain. 
Amongst the many affluents of the Theiss are (n) the 
Bodrog, Ssjd, and Zagyva, and (1.) the Szamos, KOr^ and 
the Maros, which lost, after traversing Transylvania and 
wstera Hungary, joins the Theiss at Szeged. The Save, 
rising in Carniola, winds through Croatia, is fed by the 
Unna and Kulpa, and falls into the Dannbe at Bdgrada 
It wiU be observed that the whole river system of Hungary 
belongs to the Danube or the Theiss, — ^the Fophld, which 
runs through the connfy of Szepes (Zips), alone having a 
northerly course and flowing to the Dunajec, an afiluent 
of the Vistula. The south-western or ^ns-Danubian 
division of Hungary Proper, although comparatively meagre 
in water-courses, includes tiio two principal lakes. 

Tha Balaton or Hatton-See, the largest lake, not only in Lakts 
Hui^iy, but in the whole of the Austriau-Hungarian “n't- 
do^iom^ lies betweon the counties of VeszpnSm, Somoey "■ ■ ’ 
and ZidB, is about 47 miles in lengtii by 3 to 9 in breadth* 

. end with the surrounding metshes occupies nn area of 
f o, 400 square miles. It is supplied by the river Zalo. 

1 OX small streilTnR- nn^ 0 finnnsM wivIviIa ^ 


mountable obstades to mnnlS:; 

Hangarien seaboard with the reirinn*^*!, ®™®if ®**'®“* 
Danube flows. This river whiri^l.”® the 

whole of its couree throSh HunLw the 

at D^rtny near Pressbui^and lS£ i? !I®f?® 

^rkiah frontier, receiving nuiSSSSs trib?/®*^^ “ *?‘® 
course, amons which are Z, tnbutanes m its 

and Save, and, on the loft Wo® *^® Drove* 

Theta. TemeMtaCrerna??®®^ Q™®. Eip^ 

»>»■»» .or io 


- --- uy tUQ HVCr ZalO. 

31 small stress, and 9 springs, while its surplus watera 
^ «med off by the SiA Fhenomena peculiar to the 
Botaton lake are, that it sometimes becomes violently 
agitated without any apparent cause, and that in seasons 
of revere cold the ice on its surface occasionally bunts 
with a loud report It is navigable for steamen, and 
founds ro ^ The Ferto or Ifeusiedler See lies in the 
roraties of Moson and Sopron, and with the Hnnsdg mnnli 
®®“®„^?® ®9““ro miles; it is about 23 
ite^ 6 to 8 in breadth, is veiy shallow, and 

£ IMS V impregnated with salt and soda, 
to 1865 the bedbecame almost dry, but since 1870 it has 
Hied a^in. The other lowland lakes, as, for instenre! 

®®?'^ Ssebadka ^nria-Theresiopel) nnd the 

0 ^^ and pools are generallj* frequent in the vidnitv 
^on fe tfmfe^f -’^^® ®stc«8ive manhy 

“eyes of the sre •» «? fhLT®”® latae cnltal 

1 the Tatra alona *^®'® *®“'^ thirly-eight 

the wants ^ toe^n^re aW. **^^1 i”*™ sufficient for Cmla 
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in the county of Toronto j the Si^ which connects the 
Balaton with the^ Danube j the Eapos or Zidiy in the 
counties of Somogy, Baranys, and Tolna ; and the Sdiriz 
or Isador, which mns through the counties of Fehdr and 
Tolna. 

On the Adriatic^ at the northern extremis of the short 
line of sea-coast known as &e “ Hungarian littoral^” lies 
the port of FnrsiE (q.r.), which is the only direct outlet by 
sea for the produce of Hungary. Its commanding position 
at the head of the Gulf of QnamerOj and spacious new 
harbour work^ as also its inunediate connexions with both 
the Austrian and Hungarian railway systems^, render it 
spetaally advantageous as a commetciid port As shipping 
stations. Bnccati^ Portore, Sdc^ Zfovi, Zengg, Cirqnenizza, 
San Gior^o, Stinizza> Jablanac, and Carlopago are of 
comparative intignificance. The whole of the short 
Hnngsrian seabrard is monntainon^ and saJyect to 
violent windsw 

13ie cUmateof Hungary, owingto tire physical configura- 
tion of the country, varies considerably. Jf we except 
Transylvania, three separate zones ate roughly distinguish- 
able: — the “hi^dan^” comprising the counties in the 
vicinity of the Xorthem and Bastem Carpathians, where 
the winters are very severe and continue for half the year; 
the intermediate ” zon^ embracing' the tract of country 
stretching northwards from the Drave and 3Iur, with the 
Little Hniigarian Plain, and the xe^on of the Upper 
AlSld, ^tending from Budapest to Hyiregyhdza and 
Sdrospatak; and the "great lowland” zone, indnding 
the main portion of the Great Hungarian Plain, and 
the re^on of the lower Danube, where tiie heat during 
the summer months is almost tropicaL In Tcani^lvunia 
tiie climate bears the extreme characteristics peculiar to 
mountainous countries interspersed with valleys; whilst 
that of the south-western Chmtian and P!rontier districts 
bordering on the Adriatic is modified by the neighbourhood 
of the sea. The TniTiiitinni of the temperature is attained 
in January and the maximum in July. At Bnd% which, if 
we exclude Tran^lvania, is near the centre of the kingdom, 
the mean average temperature (1862-77) in January is 
31* O' and in Jdy 71” 7' ; at Holozsvdr (Elansenburg) in 
the same months it is 32" 7' and 68* 9' i^ectivdy. The 
rainfsUin Hungary is small in comparison with that of 
Austria. At Bnd^ where the number of rainy d^ is 
122,^ the raiufsll is about 21^ inches, whilst in the two 
Hnngariim plains generally the ramy days are estimated 
not to exceed 96 annuaBy. In the vidnity of the Carpa- 
thians, however, rain is very prevalent, amounting to 
between 30 and 40 inches. & these regions the greatest 
fall is during the summer, though in some years tiie autumn 
showers are heavier: Hail storms are of frequent occurrence 
in the Carpathians. On the plains rain rarely falls during 
the heats ol summer ; and, generally spea^ng, the tiiowers 
though violent are of bat short diuation, whilst the moisture 
is qui(Ady evaporated owing to the aridi^ of the atmosphere. 
The vast sandy wastes mainly contribute to the dryness of 
the winds on the Great Himgarian Alfold. Oecarionally, 
as in the year 1863, tiie whole country suffers much from 
drought; bu^ on &e other hand, disastrous floods not 
nnfr^nently occur, particularly in the ^ling, when the 
beds of the rivers and streams are inadequate to contain 
the increased volume of water caused by the rapid melting 
of the snows on the Carpathians. The low-lying amble , 
and pasture lauds in the vicinity Theiss and Haros 
are thus sometimes submei^d for weeks, and in March 
1879 the town of Szeged, sitnated at the point of junction 

^ Strictly 122’7, the sveiase, for the 16 yeais 1862-77 incliirive, 
iRtns 33*3 for irmter, 30*7 for spring, 29*2 for snmmet; and 27*5 for 
oatanauSiBiiyKsi JteteonUbgiai issued (1879) by the 
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of these two rivets, was almost completely destroyed. In 
December of the same year the counties of Axad and Bihar 
I were extensively mandated 1^ the hbu:os and the Eotds. 

In 1838 the city of Pest, and in Pebmaty 1876 several 
I localities on the Danube suffered disastrously from the 
sudden rising of that river. The average axmual number of 
snow showers is estimated at 23 for the two Hungarian 
plains^ 44forTran^lvaiua, oOfor the northern, and 30 to 35 
for the western and south-western portions of the monarchy 
In 1866-67, and again in 1872-73, cholera was very rife ; of 
rile 447,571 persons who were attacked by the epidemic in 
the latter case, 189,017, or over 42 per cent., died. Never- 
theless Hungary cannol^ on the whole, be regarded as an 
nnhealthy cojmtty, excepting ia the marriiy ttects, where 
intermittent fever and ^phtheria sometimes exldbit great 
virulence. 

The whole of Hungup, but more especialZy Hhngafy Proper, can Floni. 
boa^^of the great vaiie^ and munbiT of natural prodaction&. 

This is atMbutable partly to its geographical pontion, but chiefly 
to the Timed nature of ite surface and dmate. The fertility of the 
soil, if we except the mountainous and sandy regions, is romatk- 
able. The v^^ble products indnde almost ereiy description of 
grain, espeduiy wheat and maize, berides Tmkim pepp^, rape- 
see^ hemp and beans, potatoes, and root croj^ Traits of 
Tuiious’ d^criptions, and more particalarly melons aim stone fniit& 
are abundant. In the southern districts almonds, figs, rice, and 
olires am mowii. Amonj^ the fore&t and other trWs ore the oa]^ 
which yields large quantities of gdls, the beech, &, pine, ash, and 
alde^ also the diestnut, walnut, and filbert The vine is culti- 
vated over the greater mirt of HnngOT, the duef gmpe-growing 
di^cts being those of me Hegya^a (Tokay), Sopron, and Bnszt, 

Henes, Szerems^, Szd^szoxd, Somlyd (Schomlan), B^ye and 
Tlllany,^ Balaton, Neszmdy, Tisonta, £g^ (Erlan), and Buda. 

Next to Prance, Hungary is the greatest wine-prodncing country 
in Europe, and Hhe quahl^ of some of the vintages, espeoally that 
of Tokay, is unsurpassed A groat quantity of tobacco is 
oown, but it is wholly monopolized by the crown. In Hungair 
i^per and in Croatia and Slavonia there ore many species of indi- 
genous plants, which are unrepresented in Tran^lvania. Insides 
12 species peculiar to the former grand-principality, 14 occur only 
there and m Siboia. 

Theiausaof Hnnmtzy2izc]ndesaboatl4,000speczes!. Thehozued Fauna, 
cattle are amongst me finest in Europe and large herds of swine 
are reared in the oak forests. In 1870 the total nnmbo: of cattle 
(including 73,248 bufioloes} was estimated at 5,279,193, and of 
swine at 4,443,279. Of sheep, the breed of whi^ is now greatly 
improved, tize number amounted to 15,076,997; of horses there 
were 2,158,819, asses 30,480, mules 3,266, and goats 572,951. 

The wild animals are bear^ wolves, foxes, lynxes, wild cat^ bad- 
g&rs, otters, martens, stoats, andweasds. Among the rodents there 
are hares, marmots, bearers, squirrel^ rats, and mice, — ^the last in 
enormous swarms. Of the la^r raune the chamois and deer are 
spedrily noticeable. Among the mrds are the valturo, eagle, 
falcon, buzzard, ^te, hark, m^tingale, heron, stork, and bustard. 
Z^cmestfc and find ore generwy abundant. Tne rivers and 
lakes yield enormous quantities of fish, and leeches also are plentiful. 

The Theism, once better supplied with fish than any other river in 
Europe, has for many years fallen off in its ^todnctiveness. The 
cnltnre of the silkworm is chiefly carried on in the south — ^in the 
hlOitazy Frontier, and in Croatia and Slavonia. The principal bee- 
roaringlocalities are in riie counties of Gomor, Szepes, and Jnosony, 
the Bmtaxy Frontier, and the fomer Saxon distncts of Txan^l- 
Tonia. In 1870 the number of bee-bives was estimated at 617,407. 

The chief mineral products are coal, nitre, snlidiur, alum, soda, Hinezals. 
saltpetre, gypsum, porcelain-earth, pipe-clay, asphalt petrolemn, 
marble, imd ores of gold, silver, mercury, copper, iron, lead, zinc; 
antimony, cobalt, and arsenic. The opals of Sdros are famous, 
and precious stones of varions descriptions (calcedony, garnet, 
jacinu, ametln^, camdian, agate, rock-ciy^b, ke,) are met 
widi in several localities. occurs at Maanra m Szepes 

county. Gold and silver ore found chiefly in the districts of 
Selmecz (Sdiemnitz), Eormocz (Eremni^, Nagyhanya, Szomolnok, 

C^dcza, Ahmdbanya, and Zalatna. The average yearly yield of 
gold is equal in valne to ahcmt £219,000, and that of silver to some 
£178,600. The sand of some of the rivers, as for instonce the 
Haros, Szamos, Eflros, and Aranyos, is auriferous. Iron is exten- 
sively produced in the counties of Gflmor, Zdlyom, lipto, Szepes, 

Kro^ Borsod, Torna, Aha^, Szatmar, Bihar, and Erai»; coal in 
the neighbourhood of Pecsvdrad, Qravicza, Salgo-Tat^an, and of 

* The qnantitv of (lUesflng grape) wines produced on the archduke 
Albxedit's estate near Bellye and VOIany Is said to exceed 1,000,000 
bot^ animxdly. 
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ar in TransyiTaniu. in lo// me yame oi me boii. iiniuuccu 
. 12,369,699 florins, of other minerals 18,787,767 florins. The 

Tearlj worth of whole mining produce of the Hungarian realm 
u estimated at over £8,000,000, of whiidi, however, the amount 
nttritafable to Croatia and Slavonia is compmtively siimll. There 
are several hundred cold and 64 warm mineral springs in Hungary 
Proper and in C^tia and Slavonia, whilst a relativriy greater 
number are met with in TranOTlvania. Of wonn sprinffl 
famous are those of Buds, Mehadia, Plger (Erlau), ^ai 

AvfnTmwa fivliaflo TTnvIninv l^nafAnv K 
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note are those of Sulignly, Borszek, Bdrtfa, Czigmka, Szulin, Farad, 
Koritnicza, and Szalatnya; the Buda htmUk viz (bitter water) is 
also much prised, and larray ei^orted. 

The general affricnltuxu division of the soil is riiown approxi- 
mnfnlv m the following table, adapted from Kdeti's Magyarorssdg 


the l«.d. b/lonring to the 

tncts, and sees was revised, and for the salra of 

aJjjdj^»tiye%on8 of 
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Moson, Donube^ 11 counties: 

Gomor and H counties: Szepes 

Temes, Saasd. Szbtdnr, 
<eztercze-lfaazM. counties: Ala<(.i7Ai.A 
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S OfiTMun and Endirii frequently met with 

these are falling into disi£?^H^i^^ "cognised offid- 


Polilieal and Administralirc Divisions, 


No. 


Oonntj. 


Gountj 

'Town. 

OlBcliil Kamo. 

Foreign Eqnlvalent 



Hnngaxy 
Proper and 
Trnnsjl- 
vanu. 

Finme. 

Croatia 

and 

Slavonia. 

MHItaiy 

Frontier. 

Totsl 
for the 
Hnnsarisn 

Bcalm. 

AraUe 

Meadows 

.... 

Flsitmes . 

Forests ... .. . ... , 

Beedy tiaets .... 

Eng; Acres. 
38,885,703 
9,147,793 
637,676 
10^157^18 
19^9,689 
881,788 

£ A. 
116 
956 
1077 
1818 
635 

E. Acres. 
1,868,609 
607,938 
1S8A58 
500^314 
2,210,736 
8^200 

E Aerof, 
1,313,464 
465,013 
83.113 
986A57 
1,873,847 

Eng. Acrea 
26,947^93 
10,221.694 

999,433 

11,59^833 

38.034,407 

389,983 

Total of prednctne sidl 
Barren lands . ......... 

63,310,062 

5,031,881 

4597 

269 

5,334,380 

472,449 

4,030,292 

922,950 

1 78,180.331 
6,417,013 

Total. 

66^61,416 

4656 

5,796,729 

4.048,243 

79,60(^373 


FOssony 
Kyltm 
Trcncstfn 
Am 
Liptd 
Tlinrfcs 
ZCIyom 
Ban 
Hont 
N6enu 
Butcrgom 
Komtfrom 
G36r 
.. lioson 
15 Sopron 
Vas 
Zala 

VessprAn 
— , Fchdr 
SO Somoey 
31 iTtolna 
Banina 
Btfa-Bodrog 
PCsNFilto^It-Els- 
Xim 

CsonanCd 
ngj JAsa-Nafcy-Enn- 
1 Ssolnok 
“• Iteves 
Borsod 


Jfmgaty and Shiai jr/msfo 


Kyltra 
Trene^dn 
Ala6-Knbln 
Uptd^nt-MlklCs 
Thaidez-Suiit-MtfitOD 
BcsztcrezcbiCiiya 
Amoomardt 
Ipolyids 
Isalassa-Oyonnat 
Esztersoin 
XoimCrom 

Sopion 
Szmbatliely 
Zala-Eacnzcg 
Veazpidm 
Szdkesfchtfndr 
KnposnCr 


Fresfbuig 

Nentn 

Xtancsin 


Neosohl 


34 
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Toma 
AbaiU 
Sins 
ZemplAi 
nog 
Bereg 
llibiuiazos 
dgocaa 
S^nulr 
40 Szlldgy 
Blltar 
, Szabolcs 
43 najdif 
' BAnSi 
CniuCd 
.. And 
47 TorontiCl 
Temcs 
Krassd 
50 Szoidny 
“ Huud 
Alsd^Fehdr 

53 ToFda-Annyos 

54 Xoloza 

56 Sztdnok-Doboka 

56 ^tetezc-Saszdd 

57 liaras-TDida 

58 Gslk 
Udiarlidy 
Kb-KEUcOlin 
2fagy-KIIkUn8 
Szcben 
Fogaras 
Briitsd 
Bdronuzdk 

^““0 ftoim and 
district) 

Flame 

S ??«>*"» 

69 Vacosd 

70 K6i68 

71 Belonfir 
73 PozKjsa 

73 VcrtlS 

74 SzerAn 


Gnu 
Komom 
Saab 
yngrisch^tcnbofg 
Oedenburg 
Stcln-am-Anger 

Vcszprim 
Stahlnelssenbiiig 

I FllDfkitchen ' 

Fcst or Fcstli and I 
OfcD or Bnda (prior I 
to 1873) * 


Elian 

Gross-Stcffeladoif 

Lentschau 

Kosehan 

Epeciea 


Grossmiddn 

Bebreczln 


Croatia andSatonku 
Finme 
Zdgrdb 
Varaad 
KOrSs 
Belotffr 
iNtzscga 
Eazdk 
Vidundr 


75 SQtioviez 
^ VlnkoTczo 
77 Q miIIAa 
n Petiinja 
ra Ognlln 
69 Ooszpiea 


introrlez 

Vinkovczo 

yj-Gradl»ka 

Petriala 

Ognlln 

Gosz'dca 


Diemrleh 

Klanscnbnig 

BIstritz 


Eltzabcthatadt 

SehUwibnrg 

ncrmannstadt 

Kronstadt 


Agnm 

Uansdin 

Rxenz 


Non-QndUka 


of the8e7,e68.660wom«;u “^JPopwiation was 

^ ?Sita3S-i4 

1W8, kfiedt toofcpiMa In 

cu or Uroatia and Slavonia and the 
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Militaiy Fruutier. This accounts for a slight disetcpancy \nth the 
above nnmber of the oi^il population in the total of the following 
table (from hOL Ballagi and Kirdly). in trhicli the population is 
arran^d accoidii^'to we now adniinistratiyD divisions:— 


Pcqialatlon. 

Hungary Proper and Transylvania 18|561t245^ 

Piumo and district 179884 

Croatia and Slavonia I 9 I 569 O 25 

hlilitaiy Frontier 691,005 


1694269249 

According to tlio Ma^r Slatistikai BvJ^nyv (Budapostf, 1879)9 
the number of birtlis in Hungary Proper and Tmn^lvnnia during 
the year 1876 was 6239849, 32 O 947 O boys and 803,879 girls; 

of these 23,060 boys and 21,889 ^rls wore 'illegitimate. The 
number of deaths in that year vraa 478, 634^ of whom 260,898 were 
males and 227,986 females. The number or marriages uus 135,011. 
At the census of 1870 there were in the whole Hunmrian monarchy 
180 dties and largo towns, 769 rural towns, 16,^6 villages, and 
2,450,218 houses. Budapest,^ the capital, contained 270,476 in- 
habitants, Szeged 70,179, andSzabadka (hlaria-Theresiopol) 56,823. 
Four towns contained between 40,000 and 50,000 inhabitants, 3 
between 80,000 and 40,000, and 21 between 20,000 and 80,000. 
Zfigrdb (Agnm), the cental of Croatia and Slavonia, had 19,857 
inunbiitauts. 

Races. As regards nationality tbo Magyar or pure Hungarian mo is tlio 
most numeronsly represented in the kingdom, nmountingy accord- 
‘ ing to Dr Konek (see Schwicker, des JSBnigrciches Uhgam, 

1877), to 6,176,612, or 40 per cent, of the vrhcle dvil populatiou. 
The Mag 3 raT clement is cmieily confined to Hungary Proper and 
Tnmaylvania, only about 15,000 Magyars residing in Croatia and 
^ Slavonia. The Gtoman pppulatiou amounts to 1,898,202 (12*8 per 
cent), for the most part settled iu the western and north-western 
counties of Hungary Proper, bordering on Austria, also iu the 
county of Szopes in the north, in the former ^ndt, and iu the 
Saxon counties of Transylvania. Q3io Roumanians, estimated at 
2,608,120 (16*9 per cent), arc mostly resident in Tr^ylvania and 
the couuti^ immediatdy abnttingon it The Slovaks amount to 
1,885,834 (11*9 per cent), andtho Kuthens to 469,420 (3 per cent), 
the former chiolly located in the north and nortli-wcst and tbo 
latter iu the north-east of Hungary Proper. Tiio negre^te num- 
ber of Croats and Serbs is 2,880,985 (15*5 per cent), chiefly con- 
fined to Croatia and Slavonia and the Military Erontior, where iliey 
form 97 per coiit of the p 0 pulation,'to tlie former Servian-Bdnd^ 
and the southern counties of Hungary Proper. ^ The other nation- 
alities, comprising Armenians, Greeks, Bulgarians;, Macedo-Wal- 
laddans, Aloauians, Fronoh, and Italians, are not largely repre- 
sented, thdr total number being estimated at only 48,654 (about 
0*8 per cent); the Italians are, however, to he met with incon- 
siderable numbers at Fiumo and in its vicinity. In the above 
statistics the Jews scattered over the couiitry, and amounting alto- 
gether to rather more than half a million, have been reckonca with 
the various nationalities where they haj^n to bo settled.^ The 
Gipsies, classed mrtiy as Makars' partly os Roumanians, and 
rougUy estimated at 145,000, have their colonics iu various parts 
of m monandiy, but more particularly in Transylvania, and in the 
connty of Gomor in Hungaiy Proper. On the whole tbo Mogj^r 
element may be said to predominate in 27 of the 66 (new) coantics 
apper^ning to the mother county, the Gorman or Mogyar-Getman 
iu 6, Iho Roumanian in 18, the Slovakian in 9, the Si^on in 1, 
and the Rutlionian in 8. In 6 counties of Hungary Proper no one 
specld nationally can be said to have the absomte migoriy. 

Relfs^oD. The total number of the various confesrions for the wliole popu- 
lation (civil and military) has been computed thus: — 


Roman Oatliolics 

Greek Catholics 

Armenian Catholics. 

Greek (Eastern) (Riurch .-rr. 

Armenians 

Lutherans 

Calvinists 

Unitarians 

64,822 

Other Christian sects 

2,788 

Jews 

Other non-Christians 



15,509,456 

The Reman Catholics arc in overwhelming mtdoriy in 82 conn- 
ties, the adherents of tlio Greek (Eastern) Church in 11, the Greek 
Catholics in 10, and the Lutherans in 5. Further the Greek 
Orientalists have a mmori^ in 6 conntxe^ the Calvinists in 5, the 
Roman Catholics in 4, the Lutherans in 2, and tlio Greek Catholics in 


< Tlio civil popiOation of Rnngary Proper and Thinsylvanla at tlio end of 187S 
aa 18,C70.C». 

s In 187G the pcpatation of Bndapest, Indndlng militaiTt was 809,208. 

* Of. Dr Jos. Uorgl, ffegehichte def ittigaHsehen Judetit Iclpslc. ]8i9. 


1 county. Tiic Roman Catholic Clmrch has 4 archbishopsi s Ehzter* 
gom (Gran), Ealoesa, Eger (Brian), and Zdgrdb (Agram), and 17 
red diocesan bishops; to the latter must be addw, moreover ^ the 
chief abbot of Ponnonhalma, who likeirise ei^oys episcopd rights 
The primate is the ardibiBhop of EsKstogom, who dso bears the 
title of prince, and wlioso spemd privilege it is to crown the sove- 
leiEus ot Hungry. The Graek Catholic Church, which is in con- 
nexion with the Romish communion, owns herides the archlddiop 
of Eszteigom the archbishop of GyulofdidrvAr (Csrlsbnig), or rather 
Boldsfalva (f-c., ** Blasiusville *’}, and 6 bishops. The Armenian 
(Catholic Ghuidi is putly imder the jurisdiction of the Roman 
Catholic bishcro of Tranyiviuila, and partly under tiiat of the 
Roman Cathbuo archbishop of Raloesa. ThB Greek (Eastern) 
Cbunfii in Hunpxy is su^ect to the authority of the metnmolitan of 
Corlowitz and the an^hishop of Nagyszehen (Hezmannstadt); under 
the former are the bishops of Bdes^^ Buda, Temesvdr, Yersecz, and 
Pflkric^ and under the latter the Ifidhops of Arad and Roxdnsebes. 

The two great Protestant communities ore divided into eedesiastied 
districts, five for each; the heads of .these districts bear the title of 
superintendents. - The Unitarians, chiefly resident in Transylvania, 
are under the authority of a bishop, whose see is Klausenburg. 

Tlio Jewish communities ara compnrod in eedesiastied districts, 
the head direction being at Budapest. At the commencement of 
1870 tlicrc were 19,868 derics of various cre^ in Hunga^. 

Since the year 1867 great improvements have been ^ected in Educa- 
tlio educational system of Hungary, especially in Hungary ^per tion. 
and Tranylvanio. ^ Before that year public instruction was in 
hands of the ecdedostics of the various confessions, and tiie public 
schools had in oonsequonce more or less of a denominational diar- 
acter. One of the first cares of the new refipondble miniatiy of 

1867 was to provide for the cducatiou of dl c^dren not attmidang 
the then exi^ng scholastio establishments, by the introduction m 
Bupplemonfary non-denominationd schools. By a law passed in 

1868 the Government made it conxpulsoxy on diudren of both sexes 
beyreen the ages of 6 and 12 to attend school, and it moreover re- 
quired that children from 12 to 15 should attend the ‘‘repetition 
schools." The educationd ^tem of Croatia and Slavonia la auto- 
nomous, bring under the independent direction of the Croatian^ 
Slavonian provincial ^oVemmenh 

Tlio various educatxrad establishments may be divided into four 
dosses .-—-common, middle, hi|^ and aneexd schools. In 1877 
Hungary Proper and Tramylvama had 15,486 bdonmng to the first- 
mentioned class ; of these 18,766 were private or aeuominational, 
and 1781 comnrand and state schools. These figures show a total 
increase of 2841 since the year 1865, when the number was only 
13,145. It is estimated that at tlio end of 1877 there was one sdiod 
for eroiy 870 inhabitants. In that year the number of childrmi 
between tbe ages of six and fifteen who came under tlie education 
act amounted to 2,127,950, and of these 1,559,686 or 78 per cent, 
attended ; whereas iu 1869 the percentage of doy scliolais barriy 
reached 48, showing an increase of 26 per cent in the course of 
eight years. In 1874 there was already an attendance of 1,497,144, 
or nearly 70per cent Themunber of cliildren who attended school 
in Croa&L and Slavonia, with the hfUitaiy Frontier, at that date was 
78,686, making a general totol for the whole of Hunga^ for the 
year 1874 of 1,570,779. On account of the variety of iangaagps 
and races prevailing in many ports of Hungary, the education in 
numerous bcLooIb nos to he conducted in tvo, and in sereml 
insetonces even in three langiuigcs. Out of 15,486 schools^ in 
Hungary Proper ond Transylvania in 1877 Hun^rian was used in 
7024, Gorman in 1141, Roumanian in 2778, Slovakian in 190^ 
Servian in 250, Croatian in 70, Rutheuian in 491, two languages in 
1692, and three in 136. The aggregate number of teachois in the 
above schools was 20,717. 

The middle schools consist of the gymnasia, rcal-sehools, and 
rimilor institutions. In 1874 there were in Hnuj^iy Proper and 
Tran^lvonia 146 gymnasia, witli 1784 teachers and 26,273 pu|nls ; 
in 1877 the gymnasia had increased to 149, tlie teachers to 1814, 
and the pupils to 31.456. In 1874 there were 82 real-schools, with 
887 teachers and 7748 pupils ; in 1877 there were 26^ such schools, 
with 383 teariiera ana 6647 pupils. Tlie above rosnlts added 
togetiior give an ogmgato, for the year 1877, of 175 schools, 2197 
teachers, and 88,102, mpus. T7ith tlie omission of a few of a 
special^ sectarian, technical, or private diameter, the total numbei 
or middle spools at that time in the whole Hun^rian monarchy 
I (indnding Croatia and Slavonia and the Militniy Frontier) was, a 
nearly os can ho computed, about 205, with some 2460 teachers^ and 
42,000 pnpils. In the mbtlier countiy there were alro 51 training 
seminane^ for masters (2858 scholars), and 14 for mistresses (1188 
scholars); of these 65 establishments, 16 of the former and 6 of the 
latter kind were state, and tlie remaining 43 confessional, viz,, 26 
Roman Catholic, 8 Greek Eastern Church, 4 Lutijeran, 9 Calvinist, 

4 Of tho ehndren who left these schools In 1S77, the percGntaoe of those vhe 
oonld Loth reed and unto was 85, of tlioso who coiOd only 1 ^d 15. 

* Tliese finircs refer to ttppor and lower leal-schoola lainy complete la tiielf 
fonnation. The total nnmher of real-sdiooK perfect and tmiwrfcct. In the 
motlior conntfr, Indndina also FlnmCi wos SB (vis., 24 upper ond 12 loweil. 

* Chiefly fof the lovei or common school teadiora 
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nQd 1 Jenisb. The niunher of commexdel odiools iros 21, niih 329 
lossten and 1134 pupils. 

The hinh schools comprise the uniTetsities of Bnda;^!^ 
(Khmsenbuig), and Zamh (Agram), the Josexdi*PoI^ 
theological mstitutes* the law acadooue^ &c. The Bodspesi mu* 
vezri^ (founded at ^ iaculties,-«theo]oOT, 

jurisprudence, medicine, and philosophy. In the year 1877 iho 
number of professois amounted to 166, and that cu students to 
2929 (in im to 180 and 8117 lesnectiTely). The unlvetrity of 
KoHozsTiBr was founded in 1872, and is similar in its oiganisation to 
that of Budapest^ excepting that it has n f»cu]!|^ for mathematics 
and natuial science^ hnt none for theology, ihe nnmherofpro- 
fesson in 1877was64i and that of students 891. Zdgnb nnirenity 
was founded hi 1889, but was not in actire operation tOl 1874, and 
was eren then ineompletein its formation. It has three facnlries,— 
juri^nndenee^ theology, and philosophy. The Joseph-Polytechnic, 
nnkiiig os a mgh school at Budapest since 1871, had in 1877 as naaa 
8s56pime88on with800Btttden& Thenumbtf of theological insti- 
tutions in Hnngaiy Froper and Thuuylvania at that date 
with 284pnifesson and 1684 novices ; 25 of these institnti 
Roman Catholic, 4 Greek GathoUc, 8 Greek Eastern Chunm, / 
Iiuthenn, 5 Gslvinistie, and 1 IlnitariiA. There wer^ moreover, 12 
law academies^ with 115 professors and 3067 students. In 1878 there 
wen 125 profenois and 1043 pnpils. £u (hoatia and Slavonia there 
weroS theol(fflcaI instiCntes [i Koman Cathdlio andl Greek Eastern 
Chn^), with about 80 professors and some 200 students. The 
ntedal schools are for particalar branches of science and art. 
Anung these are the school of desi^ at Budapest, the music 
acaden^ (founded 1876); several establishments for teaching 
nUninC. at Selmecz /Stdienxilrzl. TSjuyvnnr. • IammSmm 



Ihdns' 

tries. 


^eorecz^ ; ima tne mannmment of forests, at Selmeex ; also in- 
TOtoto for blind, deaf, and dnml^ and for lunatics at Vacs 
(WMten), Budapest^ and Fozaony; and scluwls for veterizuur 
mwOT, o^lHc There moreover, mflitanr semiiuries 

?**!!. KaeegCaOMj, FeUrtemploB^ 
and ft naval sdtod at Kume. 

Tta Huiga^ii academy of adenoea is tba aameme KpreseiitativB 
“*’'**“*' *<®*tituted witlh royal metioB in 
rSSf’ condated of 321 (m^mo md W 

2f«*tfdllowthoKisratady 
sSiP^SB-!? ^ fcrelm members) ono 

“Sonth Sl^iian 
^ Tramodvamea and 

Mtan- Ther“*“^-'- - 

ihetoves, works A.. 

Besicss, ] ^ 

Bndi A«d. 

•tructed at Budaand RumL o^m-ressels are con- 

The tiiHoniSiv. il*.! ®* famed Ibr their cIbv rSnma 


Kpa, Sefciec*tatt« Dohrecsen, 

Hnnaety Ptopw .nd Tren^«la!?ft.%5^*W!9. in 

Iwnses are at z4sL Jfew PesL ®id tefinine 

A^mseol^ Hidja- hat there are smnnihrfM 

^wous parts of 


rather than of beer; the breweries of Kbbinya near Pest are tho 
mostextensiTe. Tbotasteforbeerissaid to be increasing, although 
the total number of breweries in Hungary has since 1860 been 
steadily falling, and many of the smaller eatablbbments no longer 
exist, or have been atorbed. A conridereble quantity of beer is, 
moreover, imported from Bohemia and the neighbourhood of Vienna. 

The }ae^ sugar-works are those of Suidny, Aloson (IViescIbuig), 
Szent-Miklds, and Edddny. The most important tobacco factories 
ore those of Fest, Kossa, Bebreczen, and Fiume. 

As regards the number of factories exact ^ta are not fortlicoming. 

It appean^ however, that in 1874 there were in the whole kingdom 
altogether 82,570 s^rit distilleries, of whi^ 981 were substantial 
factories and 8X|570 rural stilla. breweries in activity nt that 
date amounted to 247, of which 21 1 were in the mother country, and 
36 in C^tia and Slavouia. There were, Asides, 20 sugar re* 
fineries, and about 80,000 fionr-mills of various descriptions, of 
which nearly 25,000 were in Hungary Trover and Traiiflylvania. 

In fact the preparation of Hour, which u, moreover, largely 
e^^rted to Germany and Switzerland, is one of the most im- 
portant industriea of Hangary. 

According to a rv|)ort of if. de Hieronimy, under sccrctoiy of Gbmaa- 
state In the Hungarian mxnisti;}* of imblle works, the length of nleaHon. 
Hunmrian tuilwws in operation in the year 1807 was oviy 1875 
English milesL The len^h of railways constructed from that date 
to the year 1876 amounted to 2675 mues, and thus at the beginning 
of 1877 there were 4050 miles of railway in operation in Hongaiy. 

By the early port of 1870 tho total length was about 700D kilometres 
or 4400 miles. There are also some 18,000 miles of highwa>'s (good 
and bad), and more than 2500 miles of navigable river and 
rommnnication. Tho imports (indndSng tboso from Austria) may 
jtoroughly estimated at £45,000,000, and tho exports at £35,000,00(1. 

Thm is also a conafderablo transit trndo catziea on between Austria 
aim the western states and the regions of the lower Pannbe. 
tttxmated at ^,^,000 yearly. Tlie nnmber of freighted vessels 
th^ ornved at the ports of the Hungarian Lillorale in 1876 was 
BS namher flint left 3352; of the former 909, and of the 
tatter 926 were ateam^ 

SJ ••Austrian-Hangarian Bank’* Banks, 
s^fi^apea^ (Eosehaa), Pchreczcn, and Temesm, llungarv 
possessesabont 320 industrial, commcreial, and credit banks. Thm 

(.Annm), Qzdl;. Tbn number of savinei bauka is nbout 
310 ; of^er MsmsiB^s, such os loan societies, ^nular, mutouL 

S“ “85«*Sate b over In’tlie j“rlV«. 

omonnted to 1,832,767. o^ 
inesseM irat, received, or tnna- 

0 r^tered, and 28,954,354 ofiieial 

letters; 9,016,232 wore post-cards; 28,87fi.062 ^ 

pattern, and 6,990,012 per book post ^ 
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Yas&liely in Transylvania. The nTunber of royal^ courts j)£ jnsti^ 
in the mother conntiy (including also Hume) -in 1877 vw 66, 
and there were 875 circuit courts. Of the 28,038 cnminals wn- 
demned in 1877, 13,237 or 67*47 per cent were completely 
illiterate 1193 or 6*18 per cent, were able to read, 8814 or 36-10 
per cent, could both read and write, and 289 ot 1-2o per cei^ were 
persons of superior education. As to the p uni s hm e nt s awarded, 84 
persons were condemned to death (of whom only 8 were executed), 
13 were sentenced to prison with hard labour for life, 124 to from 
10 to 20 yeais^ imprisonment 272 to horn 5 to.l0 year^ 3537 to 
from 1 to 5 years, and 19,053 to less than a j^ifs impnsonment 
As regards the finanfligl position of the Kin^om, owing to the 
vast sums spent on state railways, the Fiume harbour works, and 
other large undertakings, the annual deficit rapidly increased until 
187^ but from that &te until 1878 it fdl from about 38 to 21 
million florins, the budget for flie latter year giving a revenue of 
219,846,016 and an expenditure of 240,967,435 florins. 

^e national colours are red, white, and gre^ The only order 
is tiiat of St Stephen. 



Crown and Anns of the Realm of St Stephen. 


Hie sbidd contains four qnaxters 1. azure, three leopards* heads cnnmed, 
or, for Dalmatia ; 2, eheqi^, argent and gales, for Croaaa ; 8, aznze, cm a fees 
mvy'gnles, coHsed argent, a suTten connmt proper, in chief an. estofle of six 
points or(lIaT^,for SlarpRfa; 4, covpd: the chief axnre, a deml-eagle Issnant 
sable (JTviiparfaa mi/feii). In cmitf [a snn or« and] snocm argent (£ret7er nation) ; 
the base or, seren toven CSiehenbOigen) embattled fcmr and three giflea^ over ml 
a fesse gnles, for SVannrrronfo. In base ent^ a donhle-headed ea^e zising; 
contonzn^ foriVumf. wanescuteheondpretence,barr 7 of eight, argent and 
gi]les,Impall^ gnles, cm a triple monntTert; out of a crown or, apatnardud cross 
argent, for JBiinparg Proper; the bars ar^nt representing emblematieallvthe 
DaniA^ Theiss* Rrare, and Ssto; the triple mount, the Ttftm, Fdtra, and Mdtxa. 
Iheerhole Is snimonnted In dilef by the Hungarian crown, with two genii or 
angd snpportecs. The lower part of me c rown Is a drdet Inlaid with Jeww and 
enamelled portraits^ and heightened Inthecentiehyafigiireof Chiistin majesty 
forming the middle portion of the arch or upper p^ of the crow n, whldi is snr- 
monnted lay a slanting ernssp 

BlbHographUat Soareeg^K^ BoUagl and P. Elrdy, A ATagpar HfrocfalcMn 
leirdia (Budapest, 1877-78), compiled with spedal reference to the new connty 
divisions of 1878; Magyar Stathtikai SeiSnye: Statistuditea JbArbtreA, 1874-77 
(Budapest, 1875-79), luoed by the Hungarian Boyd Statlstiod Bntean ; E. Kdetl 
and L. Bdithy, MagyaroretAg StathtU^a: Statistigue de to Hongrte^ published 
in Hnnmuton and Ftendi, for the International Cmgress at Bndwest; In 1876; 
S. Eon^ Magyar Blrodalom etatUsitkai teztkSnyve (Budapest, 1875); J. H. 
Sehwlcker, Statiitit de$ KbnigrHdbes Uhgam (Stnttg^ 1877) ; P. nnnfdvy, 
LUerarUdie BerifSite oiif Dhgam (Budapest, 1877-79, vol. IIL); add E. Edet^ 
(Pest, 1871 and 1879), and Udkni^t der BecSttarang de$ Staata- 
gdtieiu der mgarfaehen Krone (Peit^ 187U. A good native map for the new 
administrative divisions of 1876 Is that of J. Htftsdc. A Maggar imrona oraadgainat 
.,Jtdzigazgatdat toorrfifsff (Budapest, 1877), For the physical features the Ueber- 
stata-Karte von Oeaterreteh-Ungam a :S,500,000) of A, Steinhauser (Vienna, 1879) 
learos little to he desired. For hlhUogiephy of geographical and statistical 
irorisa and mps published previous to 1871, see F. Giassaner, Zandeakunde ton 
Oeaterreidi»Uhgam (Vienna, 1875). 


IL Histokt. 

The soutb-westem portion of Hungary, as formed l^the 
Danube belonged to the Boman province of Fannonia; 
the south-eastern portion, as formed by the Theiss (Ftol. 
iiL 8, § 4), to that of Dacia; the tract of country lying 
between these two rivers was inhabited by the Ja^ges, 
As early as 274 a.d. Dacia was abandoned by the Homans 
to the Goths. In 376 the Hnns crossed the Don, and, 
having overran the intervening country, about 380 estab- 
lished them&dves in Fannonia, where under Attila their 
power was so vastly extended that in 432 the authority 
of the Bomans entirely ceased. After the death of Attila 
(453) the greater part of the country fell into the hands of 
the Ostrogoths and Gtepidm. These yielded in their turn 
to the Iiongobardi, who in 526^48 gained possession of 
the whole of Fannonia. When the latter removed to Italy 


in 568, the Avars entered, but they were reduced to subjec- 
tion by Charlemagne in 791-796. 

The history of Hungary really begins with the appearance 
of the Alagyais in Europe about the year 884. It is 
generally admitted that they were a branch of the Turanian 
sto(ik, and descendants of the ancient Scythians ; certain 
a ffinities of langoago show them to be related to the Lapps, 
Esth^ and Finns. They ate btiieved to have wandered 
from the TTtal mountains to the region of the midc^ Volga, 
and thence to have migrated westward over the Dnieper and 
the Bug. At the time of their crossing tHe Ca^thkns 
about 889, under the lead of Almos, th^ were divided into 
seven tribes, united compact which guaranteed justice 
and eijnality among their members. At the death of Almos 
in 889, the chiefe of the tribes elected his son Arpfid snc- 
Tfis followers overran the ^hole of Hungary and 


cessor. 


Tran^lvania, extending their conquests beyond the ancient 
province of Fannonia. From the tinle of the conquest to 
the year 1000, Hungary was rnled by dnkes, the regal title 
being first assumed by Yaik (Stei^en). The following 
table gives the dates of accession of the Arpfid dynasty, 
which ruled over Hungary for upwards of four centuries 


Axpdd the Conqueror 889 

Zoftdn 907 

Taksony 947 

Geyza 972 

(afterwards Stephen | 

Kings* 

Stephen L, the Saint 1000 

Peter 1038 

AbaSatnd 1041 

Peter (a^in) 1044 

Andrew X : 1047 

BHal. 1061 

Solomon 1063 

GeyzaT. 1074 


Laditians L, the Saint.... 1077 

Coloman the Learned 1095 

Stephen H. 1114 

B&n 1131 

G^yzall. 1141 

Stephen IIL 1161 

Lallans IL and Stephen { 

lY. (nsuroers) { ^ 

Stephen ni. (afflin}. 1162 

BflallL 1173 

Emeric 1196 

Ladifiilans UL 1204 

Andrew IL 1205 

Bfla IV. 1285 

Stephen V. 1270 

Laoislaiis I V. 1272 

Andrew HI 1290 


The following mled from the extinction of the native 
dynasty to the commencement of the Hapsbnig period 


Wenoedaus (nsniper) 1301 

Oiho (usurper) 1805 

Charles Robert (of Ai^ou) 1308 

Louis L, the Great 1342 

Maria 1882 

Charles II 1385 

Maria and Si^smond 1886 

Albert of Anstria 1487 

Elizabeth 1489 


XnadislansL 1442 

John Hnnyady (Guber- 1 

nator) ^ 

LadislansV. (Fosfhnm-j 

ns) [ 

Matthias Hnnyady (Cor- 1 

vinos) ' 

TTladislaiis II. 


1446 

1458 

1458 

1490 


Lotus II. 1516 


Under Zoltfin and Taksony the Hungarians made vanons 
expeditions beyond the limits of their own country, spread- 
ing terror and devastation throng Enrope. lliey were 
^ultixhately checked, however, by the emperor Henry L, near 
Mersebnig, in 933, and afterwards by Otho the Great at 
the Lech (955). These defeats caused the Hungarians to 
turn their attention to the consolidation of their power 
within their own temtozy, Geyza, who succeeded Taksony 
in 972, married a Christian princess, and also farthered the 
introduction of Christianity by entrnsting the education of 
his son Vaik to Aidalberi^ bishop of Fragae: On succeeding 
his father, Yaik applied for and received the title of 
apostolic king" from the hands of Fope Sylvester IL, and 
was crowned in the year 1000 under the name of Stephen. 
This monandi, known as St Stephen of Hungary,” laid 
the foundation of many existing institntions. He snb- 
divided the land into counties, and provided it with an ecde- 
siastical organization, establishing bishoprics, and founding 
churches, chapds, convent^* and schools. Sbving elevated 
the bishops to the highest-posts of trust and power in the 
state, he forced the people to pay tithes to the clergy. He 
also created a national connc^ consisting of the lords 
temporal and spiritnal, and of tiie knights or lower nobility, 
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«IfiS way Boto ?^2!.teriSri)nTS“Nfc«Sl^^ oUiging Mm to 


next moDorcli’s^ 
» tlmt oi Ledi 
the appeUation 


« i* Saint.” and who waa oisTOngmsttw »jf --o- - raised tt© etandatd o£ tcheUion, auo 

IT- 


the hosts ot crnsaom trao s o{ coBBtry, empioyeo uis hh..» 

reign. So nbo wrest^ Dolmtia from ae Yw^ Ho ended hie long and troublous ragn 

{1102), and annexed it to the Hunganan kj ««, T\M>amher 1437i and ■was succeeded by bis soMn-la'W 

ISlh ceatary, presents few features of mtwcBt r 4.1 thus considerable diBSensions existed until 

the «CWden.Ball," or Hnnganan Mn^ madS^ns secured his nccesion. At the commoncemcpt 

totted from the tog ly Ihe aoblw “ *® ./ reicn the Turks wci® several times defeated by John 

Jter Ms return from a j^de forced ttP““ Mm Jr g ^ ^ ^ j^^cd to 

the pope. The Golden Bun gmranteed ttet the steto ^ ^ ^ 

the partly the ctawiu ThU chatter was duly sworn to by king. After the release and xci^itiou of LadislanB « 
sab^iaeae kin^ of Hungaty, but the attid© idatang to 1452, Hunyady resigned the office of govenior, and vraa 
the riebt of appeal to arms was abrogated in 1687. A nominated gcncniYissimo ly ihe king, 
few yrais afte the accesaon of Bfla IV., «m of Andrew After the foil of Ckmstanfcinopl© in 146^Mohainiaed 
BLetheMongobinvadedenddevastatedthe whdeoonntiy, made preparations for the conquest of Hnngay, and in 
inaasacrhig great numbers of the popnlation (1241—43). 1456 appeared before Belgrade tnib on army of ^ 

B4ta did all in his power, by the mtcoduction of German men. This force w^ howe^ 
colonists, to retrieve the oGsasteis inflicted fay the invasion ; 1456, ly the combined Hungarian, Italian, and 
bnt his irscs with Anstrm end Styria, and the xevrdis of troops^ in all about 70,000 men, under the command of 
his son Stephen, were prejudicial to the restoralion of John Hunyady and the monk John Capistran. Soon 
neder. however, snceessfully repelled a second Mongol after this victoij, which xesnltcd in the Ibrks raising 

M wMmkB aI... mMPA lYvimwMk^^r etinAVivnVkB^ 4(\ 


The former was exeented by order 
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tions caused by his Cumansan amours. His snceessor a stzoim m>der the leadecsliip of his unde Michael 
Andrew IIL, the hst ldng M Ute Arpftd dynasty, after a SnUg]^ was elevated to the royal dignity on the 24tb 
short hut disturbed reign, died in 1301. lesrine no issue. Jannarv 1458. under the title of MuUhiBB 1. The eHmeror 


uaubieclol coi 

era *8 ]|™S « "BUfnm^una (lawx-O), and 1 Bartender oU dmiss to the Hungarian dominions, and to 

after hiniOtho of Banna Q305-8), ^th connected with eonclnde a peace in July 1463. Horing the next few years 
an ? fi^ n Bomf^^n. a^ the bishops Matthias wss employed in reorganuinc the military system 

and repelling the Turks. Hester this tamed his anns, 
TOphew of the tog of li^aples, and related to the extznct acMnst Podtebtad, kiuE of Bohemia (14681. ostenablv for 


a,S.Li^ *l'?*®* to the axbBot ag^nst Podmbtad, king of Bohemia (1468), ostenably for 

llnW^rhariM fengbto of StejAen 7. the parposa of defendiug the OathoBes against the Hussites. 

Mtter in 1370 Being 4toriouB in the^ emnpeiRn».Ma^in Mar 1469 


—wAw, uMBwaa 111 XO#V 

succeeded Casiair m. on the throne of Poland, Hungary ' 
great progress both at home and abroad Daring 
™ reign of Lonis it became the most fomudable state in 
Kutopa, Among many other territories he eonqneted 


* Be took the oefb hi 14b3, bat Itedexfek witUhoM the ctoim. 
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tage of the absence of the king, made incursions into the 
southern provinces of Hnngarjr. This misfortune created 
a party against Matthias, who, having returned to Hnngary 
and restored order, marched against tlie Ottoman forces 
and totally defeated them in a sanguinary battle on the 
plains of Eenyermezo in Transylvania (13th November 
1479). After the death of Mohammed IL in 1 481, Matthias 
renewed hostilities with the emperor Frederick, and haviug 
KiVpn Vienna (1483), made it the seat of his government. 
j^Iatthias was not only an able and warlike monarch, but a 
patron of letters,^ and administered his kingdom with 
impartiali^, snbduing the rebdlious nobles, and restoring 
order, law, and prosperity. 

At the death of Matthias, Gth April 1490, there were 
several pretenders to the throne, among them John Corvinus, 
a natural son of the late king, the emperor Frederick, and 
Ids son ^Ltximil ian. But the states disallowed their claims 
and declared for Uladirians of Bohemia, whose weak rei^ 
is marked diiedy by the insurrection of the peasantry in 
Transylvania, under Ddzsa, which was suppressed with 
great bloodsW in 1514, as also for the collection made 
l>y Yerboczy of the common laws of the realm, entitled 
“Tripartitnm Opus Juris Consuetudinarii Inclyti Bcgni 
Ilangarise,” which code was sanctioned by the king and 
the diet in 1514. Under this monarch and his son Louis 
II., who succeeded him, the power of Hungary rapidly 
declined, .and it was at length utterly overthrown by 
the Turks under Soliman the 3Iagnificent. This power- 
ful ruler, having captured Belgrade and Peterwardein, 
advanced at the head of 200,000 men into the interior 
of the country, and annihilated the Hungarian army at 
the battle of Sloh&cs, 29th August 152G. In the carnage 
several prelates and the flower of the Hungarian nobility 
were destroyed, and Louis himself perished in his flight. 
The Ottomans, after pillaging Buda and spreading devasta- 
tion over the whole country, took their departure with 
many thousands of captives. 

After the catastrophe at Mobics and death of Louis in 
1526, a portion of the nobles declared for John Zdpolya, 
waywode of Transylvania, who was accordingly crowned at 
Szdkesfehdrvdr (Stuhlweissenburg). Maria, the widow of 
Louis, immediately summoned a diet of the nobility of the 
western counties at Fozsony (Fressburg), who pronounced 
the election of Z&polya illegal, and proclaimed the queen’s 
brother, Ferdinand of Austria, king of Hungary (16th 
December 1526). In the following August Ferdinand, 
having proceeded to. Hungary, was again proclaimed king 
at Bucb; ho was afterwards crowned at SzdkesfehdrvAr, 
5th November 1527. With this monarch the Hapsburg 
period commences, the sovereign rulers of Austria after him 
succeeding to the title of the Hungarian crown. The 
following is a list of the kings of Hungary, and of the 
more prominent of the princes who ruled over Transylvania 
to the end of the 17th century : — 


ITungftrtt. 

Ferdinand I. (ri\'alJohn'> 

Zapolya) J 

llaximiuan (rival Sigis* ) 

mond Zapolya) j 

Badolph I 

Matriuos If. 

Ferdinand II 

Ferdinand III 

Leopold 1. 

Joseph I. 

Charles III. 

hlaria Theresa 

Joseph II 

Leopold II 


152G 

1564 

1677 

1608 

1619 

1637 

1657 

1705 

1711 

1740 

1780 

1790 


Francis 1 1792 

Ferdinand Y. 1835 


Fnneis Joseph (crowned } ,ete 
1867) I 


Tranaylvania. 


Stepnen Bjthori' 1571 

Stephen llocskay 1606 

Gaotiel Bathoti 1608 

Gabriel Bethlen 1613 

Geoige Bdkdczy 1 1631 

Geoi^ Balcdczy II 1648 

John Eemdny 1661 

hlichacl Apalfi 1 1661 

Michael Apafli II 1690 


^ Tbe world-famed Bibliotheca Oorvina is variotuly estimated to have 
contained from 5000 to 10,000 volame.v, chiefly manuscripts, many of 
which were bought from Greek scholars who had fled from Constanti- 
nople, or had been copied in difierent parts of Italy. 


John Z&polya, bring compelled to retire before the Haps- 
superior forces of Ferdinand, took refuge for a time in 
Poland, whence he sought the assistance of Soliman II, 

The sultan listened to his request and in 1529 conducted 
a large army into Hungary, took Buda by storm (3d Sep- 
tember), reinstated Zapolya, and drove tlie Austrians before 
him -to Vienna. Failing to take that city, Soliman in 
October retraced his steps, and after garrisoning Buda 
with Turkish troops returned in triumph to Constantinople. 

After several years of desnltoiy warfare between John and 
Fer^nand, their rival claims were ultimately settled by a 
treaty concluded at NagyvArad (Grosswardrin) on the 25th 
February 1538. By this treaty it was stipulated that 
John was to retain the title of king, together with Transyl- 
vania and the eastern portion of Hnngary then in his 
possession, whilst Ferdinand was to hold the remainder, 
with the proviso that John’s male descendants were to 
surrender all claims to the regal dignity. John having 
died on the 2lst July 1340, his infant son Sigismond 
was crowned by tho adherents of his father, and he was 
subsequently confirmed in his title to Transylvania by 
Soliman. This sultan, however, retained a great portion 
of Hungary in his own possession, and even placed a 
pasha as regent at Buda; he, moreover, compelled 
Ferdinand to pay him an annual tribute of 30,000 ducats. 
Ferdinand, having caused his son Maximilian to be crowned 
as his successor in 1563, died on the 25th Jnly of the 
following year. HHien Maximilian succeeded to the throne, 
he found himself obliged to continue the war with the 
young ZApolya, whoso cause was espoused b}* Soliman. In 
1566 the saltan, advancing at the head of a large force, 
was arrested at the small fortress of Sziget by Nicholas 
Zrinyi, who with a garrison of 3000 men for four weeks 
heroically defied the whole power of the besiegeis.- 
Soliman himself died shortly before the final assaidt on 
tbe citadel, which was overpowered only after the destruc- 
tion of a large part of his army. In the year 1570 Zdpolya 
concluded peace with Masdinilian, and on his death in the 
following year Stephen Bdthori, with the consent of the 
sultan Selim, was elected prince of Transylvania. Maxi- 
milian, having in 1573 secured the succession of his son 
Budolph to the throne of Hungary, died on the 12th 
October 1576. 

By this time the Beformation had made considerable 
progress in Hungary, more especially among the higher 
classes, but with Budolph tho persecution of the Frotestants 
commenced. In Transylvania, however, they met with a pro- 
tector in Stephen Bdthori, from 1576 to 1586 distinguished 
as king of Foland. In 1604 the Frotestants of Hungary, 
having raised the standard of freedom under Stephen - 
Bocskay, defeated the generals of Budolph in several 
engagements, and on tho 23d June 1606 they forced him 
to conclude peace at Vienna, thus seenring to themselves 
for a 'time their religious liberties. In 1608 Budolph 
resigned the kingdom to his brother Matthias, who during 
his short reign showed great toleration towards the adherents 
of the Beformed creeds. He died 20th March 1619, leaving 
tho crown to his cousin Ferdinand IL, the hero of the 

Thirty Years’ War.” The accession of this monarch was 
signalized by the insurrection of the Frotestants of Bohemia, 
and the renewal of persecutions in Hungary, fomented by 
the Jesnit prelate Feter Pdzmdn. But the victories of the 
Transylvanian prince Bethlen Gdbor (Gabriel Bethlen) over 
the imperialist troops forced Ferdinand to conclude the 
treaty of Nikolsburg, 31st December 1621. By this compact 
the i)rivilegeB j>f the Protestants were declared inviolate^ 

* In the Map^epartment of the British Mnsenm there is a enrions 
old print by H.(van School (1602), taken from an engraving by A. 

Lafrery (1666), wliieb represents one of tbe Turkish attuks upon this 
fortress. '? 
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and BetUea’s claim to tliaprindpalify of Tranaylvania and 
BGTen eonntias of Hnngaij Proper \raB established. The 
infringement of this treaty on Ae part of Ferdmand brought 
about a renewal of Wtilities^ wMch resulted in a second 
peace, eondnded at Fozsony (Fressbnrg) in 1626. After 
the death of Bethlen in 1629| the Jesuits succeeded in 
gainii^ over several powerful families to the Boman 
Church, and the religious persecutions were renewed by 
Ferdinand IIL, who sncceeded his father in 1637* The 
Tranqrlvanians had dected Geoige B4k6c^ as their pduce, 
who proclaimed himself the protector of Protestantism and 
of Hnngarian liberty. Having drawn np a statement of 
gtievances— those of the Protestants in p^icular*— he laid 
the document before fbrdinand, who, however, paid no 
attention to it R&kdcsy thereupon collected troops and 
gained several successes over the imperialists (1644), and 
in the next year formed a league with the Swedes. This 
coalition brought Ferdinand into desperate straits^ and he 
therefore soon entered into a treaty of peace itith Bticdcty 
at Lins (16th December 1645). By this treaty, conSnned 
at the diet held in 1647, Bdkdcsy was formally recognised 
as the Zegitimate prince of Trantylvania. Be died the 
year afterwards (1648), and was succeeded by his son 
George ^ BAkdca^. The year 1667 witnessed the death 
of Ferdinand HI, who was succeeded by his second son 
Leopold 

During the long rdgn of this monardi, so injurious to 
the cause of Hnngarian liberty, Hungary was the theatre 
of ifltotme war^ lusnrrections, and the most tragic events. 
Sh^yaftsr his accessioD^ Leopold became involved in war 
wtt tlte Tur^ who had cteat^ hfichael Apaffil prince of 
TOntylvama in the place of his own partisan John Semdny. 

afthough at first succsssfd, were ultimately 
1 ^ at St GotOard, let August 

1664. ^ victory enabled lieopold to condode a liasty 

tod d^wntageons peace at Yasvdr (10th August) with 

Sira* «w 

j^totanto. The mtation consequent npon tUs har^h 

tt - o^niS 


1687 till the end of the year. Leopold at len^ granted 
a general amnesty, hnt obligod the diet to dedare Ao 
throne hereditary in the honse of Aostria, and to abrogate 
the clanse of the Golden Boll which allowed the right of 
armed resistance to granny (Slat October 1687). The 
victories of Prince Engen^ which completed the conquests 
over the Turks, resulted in the peace tk Carlowits, January 
26, 1699, ^ which the Porte abandoned Hungary and 
Tranaylvania to the emperor. On the 6th Hay 1706 
Leopold, died, and was succeeded by his eldest son 
Joseph I. In the year 1703 Francis Bdkdcqr IL headed 
a new revolution, which losted till May 1711, when 
was coirclnded at Szatm&r by Kdtoly, the chief of the 
Hungarian generals. The emperor Joseph I. dded on the 
17th April of the same year, and was succeeded by his 
brother the archduke Gharlea From this time until 1848 
no open rupture occurred between Hungary and her 
Hapsbutg rulers. 

By tire treaty of Fassarowits, concluded 2lBt July 171^ 
Temesv&r, the last of the Turkish possessions, reverted to 
Hungry. In 1722 Charles reemved the adhesion of the 
diet to the Bregmatic Sanction, which secured the right of 
snecesaion to the throne in the female line. At the in«t j. 
gatlon of Bossia hostilities were renewed n gaiimt the TurloL 
but Prince Eugene being now dead, and no other of 
eqwl ability appearing iiv his place, the Austiiana were 
Butyected to a senes of disgraceftd defeats. These misfor- 
tunes were consummated by the humiliating treaty of 
^Igmde (18th Sqstemher 17S9X in aecoidaneo with whidi 
the empoTO WM forced to cede the fortress of Bdgrado 
rnthSernnandAustrian WaUachia. On the 20th Octobe^ 
oftto following year Charles died, leaving the throne to 
’ dan^ter Hans Theresa. Her claims to the imperial 
^ity were abi^ immediately called in qncstira bv 
ftawa, Sanmy, Ftonre, and Baretio, and her hereditary 
invaded ly hostile troops. Maria in despair 


TS’v'*- I1» W 

mpsrmtg. m plot havmg been discovered, tiie 

conveyed to Vienna, and, with the exce^ 
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a general edict of toleration in religious matters (October 
ITSl), but forced upon tbe people heavy taxes and foreign 
officials ; he moreover enjoined the exclusive use of the 
German language in the schools, courts of justice, and 
public administration. The general discontent at these 
measures Tras heightened by the unfavourable issue of 
thevrar against l^rkey; and Joseph, shortly before his 
death (1790), found himself compiled to revoke nearly 
all his edicts, and promise redress to his irritated subjects. 
Ks brother and successor, Leopold IL, appeased the 
Hungarians by more definitely confirming the rights and 
liberties of Ihe^ nation than any of his predecessors. 
After a reign of only two years Leopold died, and was suc- 
ceeded by his eldest son Francis L (1792). This monarch 
duly swore to maintain the laws and constitution of 
Hungary, but his efforts were eventually directed wholly 
against theoL During the continuance of bJs war with 
France he repeatedly convoked the states, only, however, for 
the purpose of obtaining supplies of men and money to 
carry on the stru^le. Through the whole of this crisis 
the Hungarians faithfully supported the Austrian caus^ 
and disdainfully rejected the offers of Napoleon in his pro- 
damationof the 15th May 1809, calling upon them to rise 
for national independence. But at the end of the great 
war the Hungarian nation received little gratitude for its 
devotion. Francis for several years discontinued the hold- 
ing of the diet, and acted in direct violation of the consti- 
tution by levying troops and increasing the taxation to 
more than double. The opposition which these arbitrary 
measures provoked in the coiinti^ at length obliged him 
in 1825 to convene the states, and thus appease &e wide- 
qiread dissatisfaction. 

To the holding of this diet^ in which Count Stephen 
Sz&henyi initiated the use of the Magyar instead of the 
accustomed Latin tongue, may be traced not only a reaction 
in favour of the native knguage, but also the commence- 
ment of the reform movement. The spirit of nationality 
was folly aroused, and liberal sentiments were diffused over 
the whole kingdom, notwithstanding the active opposition 
of the Yiennese court infiuenced by Mettemic^ in the 
reigns of both Frands and his successor Ferdinand (1835). 
The diets of 1832, 1839, and 1843 passed several measures 
of reform, amongst which the most important were those 
demanding the official use of the Magyar language the 
equality of the various Christian confessions, and the rights 
of the peasantry and of the non-ennobled citizens. Amongst 
the leaders of the liberal party the magnates were Count 
Loms Batthydnyi and Barons Nicholas Wesseldnyi and 
Joseph Eotvos, and the deputies De&k, Elauzdl, Fdy, 
BeSthy, ^logh, Szemere, and Louis Kossuth. In the hope 
of intimidating the advanced liberals, the Yiennese court 
in 1839 imprisoned Wesseldnyi and Kossuth, but they 
were released in 1840 owing to the amnesty then pro- 
daimed for political offenders. The publication of the 
Paii Hirlap (Pest (Sazette) was commenced in 1841 by 
Kossuth as the organ of the liberal party. This paper, the 
leading articles of which were written in a spirit directly 
opposed to the policy cff the Government^ gained an im- 
mense circulation, and considerably influenced the public 
mind. A pamphlet styled A Kdet Kepe (The People of 
the East), written by Szdchenyi in order to counteract the 
schemes ^ Kossuth, only served to add to the importance 
of the Pesli Hirlap* The conservative journal Yildg (Light) 
was conducted by Count Aurd Dessewffy, who from 1833 
until his death in 1842 was the leader of the conservative 
party. 

Meanwhile intellectual and material improvement made rapid 
mgrcss, especiall:^ in the Hanmrian capital. Numerous works, 
literary and political, were published, the former due to the 
encotuagement offered by the Hungarian academy and the Eis- 
faludv society, the latter the outcome of the great political ex- 


citement x’revailing throughout the country, duos really if not 
avowedly i)olitiGal were established in most of the principal towns. 

Steam naviration of the Danube, the Budapest suspension bridge 
(commenced May 1840), and other improvements of the means of 
internal communication, which had received their first impulse 
from Count Szechenyi, were rapidly proceeded with. In order to 
encoura^ native trade and industry, long obstructed by toll and 
custom duties, Kossuth called into existence the VidegyUt (Pro- 
tection Union), the members of which ^edged themselves to 
abstain from the use of Austrian manufactures until the tAiifi 
should be reformed. This association soon overspread the country, 
and affected Austrian trade so seriously that some manufacturers 
hod to transport their factories into Hungry in order to save them- 
selves from ruin. The establishment of wis association, tiie liberal 
measures of the late diets, and the unanimity of nationid fad- 
ing in Hungary Proper and Transylvania embarrassed Ae Govern- 
ment of Vienna, which could redcon only on the suppmt of the 
Consen'atives, whose jmmbers and mond influence were compara- 
tively small. Mettcmidi therefore determined to annihilate the 
municipal independence of the counties, in whose assemblies lay 
the real strength of the Liberals, hr the appointment of ** admin- 
istrators” pam by the court to fill the places of all absent lord- 
lieutenants. This measure raised the pwtical excitement of the 
nation to the highest pitch. The Idbems were soon divided into 
two parties, the so-called **mnnicipalists,” with Kossuth at their 
head, who urged the reaffirmation of the county institutions, and 
the **centnilm8,”led by Szalay and Eotvos, who insisted upon 
the nomination of a responsible ministry. On the approach of the 
elections for the diet of 1847 these two parties agreed upon a 
common course of action. In November the diet was summoned, 
when Kossutli appeared as a candidate for tbe county of Pest, and 
after a warm contest was elected. On the 12th ^ovembi^ the 
diet was opened at Fozsony (Prcssbuig)by Ferdinand Y. in person, 
who hy addressing the assembled states in the Magyar language 
instead of Latin produced a very favourable imxiression. The first 
act of the diet was the unanimous dcction of a successor to the 
late palatine Joseph in the person of his son tlie archduke Stephen. 

Thus far all was wdl, but the address to the throne contmning 
dauses, inserted by Kossuth's x^rty, deprecatory of unconsti- 
tutional measures by the Government, after passing the lower was 
Tweeted by the upper house, by which means the royal qieech was 
practically ignor^ At the commencement of the year 1848 an 
Act was earned through both houses, ordaining the exdusive use 
of the Mag}*ar language in all branches of the a^inistration, in 
lej^ documents, and in the schools and colleges. Certain pro- 
visions were, however, made rcsjiecting Croatia and Slavonia. 

Upon the news of the French revolution the diet was jmwer- Events 
fully impessed, and the Liberals assumed a more determined atti- of 1848. 
tude. On the projxisal of Kossuth it was unanimoudy resolved to 
send a dentation to Vienna dcmauduig from the Government 
a resTK>nrible ministry, the abolition of all feudal burdens, the 
equalization of tox^ me oxtonrion of the franchise, freedom of the 
press, complete religions toleration, and several other measures of 
reform. On the 16th of March the address was presented to Fer- 
dinand, who, by reason of the troubled state of his Italian pioi 
Vinces and the revolutionary aspect of Vienna, was compelled to 
peld his assent. The palatine archduke Stephen was nominated 
viceroy in Hungary, and Count Louis l^tthydnyi entrusted with 
the formation of a ministry. The irritation of the Viennese 
Government A this enforce compliimce with the Hungarian 
demands was increased hy the choice of Kossuth as minister of 
finance. On the 11th Axnil Ferdinand remaired to Fozsony 
(Pressbnrg), and the diet was dosed with a hmgyar speech from 
the throne. 

But tlie Austrian G^cmment, altliough compelled to abandon 
for the praent its positioD of open and direct hostility to the 
national will of the Hungarian^ was determined by other means to 
prevent the new reforms from bring carried out. The plan adopted 
w^^ that of secretly encouraging the southern non-Magyar nation- 
alities to assert their independmee, and oppose by force of arms 
the consoli^tion of the jifsvr constitution. Croatia and Slavonia 
and the Bdndt refused to submit to the Hunmiiian rule, and 
demanded separate rights and autonomous administration ; whilf 
in Trantylvania, the diet of which had proclaimed its reunion with 
Hungary Proper, the Y^alladis and Saxons rose in arms against the 
Magyars. The whole of the south and south-west of the countiy 
WM soon in a state of revolt, and a war of races was carried on 
with indescribable fury. Bepresentations to the court of Vienna 
remained virtually unheeded, tlie emperor contenting himself with 
Imocritical proclamations a^inst the rebris, and \nth placing at 
the disposal of the Hunmrian ministry a few regiments of soldmrs, 
whose officers were disaffected to the Hungarian cause. 

It now became evident that tlie Hungarians, in order to retain 
their national existence^ must rely entirriy upon their own re- 
sources, and make an immediate and vigorous effort, more es- 
pecially as Jellachich, the newly-appointed ban of Craatia, was 
making preparations to march upon Pest. Ferdinand, who stiU 
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a dcpatatfon of a hundred memben uniTed at Vienna in order to 
urge upon the emperor the necessity of taking immediate and 
decisive steps to oppose the Croatian invasion. On the 9ih of 
September they vrere admitted to an andienee^ butj receiving only 
>* an evasive ansvren they strafghtuny xetnmcd to Pest The abmr- 
ti«'« resnlt of the deputation^ and an oSidal report that Jellachic^ 
had crossed the Pmre, acre announced to the diet on the llth 
Sontember, aud brought xnatteis to a cri^ A few days kter the 
palatine archduke Stolen* who at the demand of the diet bad set 
out tor the camp^ but failed in his effotU at mediatiun} ded to 
dQstrhi.^ The empmor iheceapon nominate Oonnt Lamberg rcrnil 
conunissionorand connaandcr-ln-ahief of all the militaiy forces in 
ffnngary (September 2$), but the diet prononneed hla app<Antment 
illcj^ and invalid, and he vras murdered on the Budapest bridge 
SF ^tt^bsd popnlace (September 28). The 

ministry now rerigned, and a committee of national 
defence under the preridenoy (d Kossuth. On &e 29th 

^^mner, Jdiachimi, who had advanced to within 25 miles of 
Bnda, was defrated at Velencm, whence he ded towards Vienna 
during a thm days* atmisrioe that was granted to him by General 
a *®““*®**d now ded&red openly against the Hnnearians, 
Mmnlljd the dei^ of fhe diet, and nominated Joiiacdiiii 
mnem^mo of the foreea to be emplcqred for fhe lednetion of 
KBiffl ity. Willie the Anstrian Goremmenf, etiQ fiirfher exas- 
^ted at the much of a Hnngorian force to Sehirei^ (80th 

“ 8®^ invMfen, the Hnnratien 
diet h^ljr cqnippk a Sige amjr to naisf it In fhe # 


battle, thougU ohatinately contested, proved indecisiTe, and the 
Hungarians were obliged to retire beyond tiie Tlimss In order to 
recruit their forcea A few days later, however, an Hunganan 
coipa withdrawn from the lower Danube, end commanded to 
Danganics^ routed the Austrians under Grammont at Szolnok 
^th hlaiuh)* hleanwhile the Bussums^ coming to Ae aid of the 
Austrians, bad penetrated into Transylvania and occupied Kagysze* 
ben iHermannstadt) end Brossd (Krimstadt), but the Hungarians 
under Bern regained these fortresses on the llu and 20&bIaxcL and 
drove the Bnssians into 'Wallachia. 

By the middie of Moreh an amy of 120,000 men, provided with 
mewent generals and ample arbilleiy, was concentrated on the 
neiss. Awards the end of the month the Hm^rians crossed the 
nver at vanous ^nts. and odvanoed on the road to Pesh under 
fte command rf QOigri, painSanica, Anlioh, Klapha, and oiera,--. 
^on hon^ been nominated to the commanderriixp of Koxndrom 
(&miQni), the relief of whUdi was the idrimate oldect of the cam- 
pugn. Tlie^denhip of fhe Hungoilui forces had meanwhile 
passed from Demlmiria to Vetter, on account of whoso ill-healtii it 
pmiswnally tcauaferred on the Slst March to Gdrgei. Prom 
thu the Austrians had to endure a rapid snocesrioji 
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Bexn ia Tran^lvania, and a few thousands under Kazmc^ in the 
conniy of ^Idtamatos. On the 19th of June the Russian corfs under 
Ludeis hurst through the Red Tower Pass into Trans^dvanio, and, 
havinv defeated the Hungarians, took the fortress of ITagy-Szeira, 
wlulst in the foUowing month Biasso in like manner sunender^te 
the Austrians. JellaSiidi was, however, defeated on the 14th Jmy 
at Hegyes, and forced to retire tom the Bacska. In the meantime 
Haynau’s operations on the Danube met with general succep, while 
the Russian main army advanced over Eperies and Eassa into the 
interior of the country. These disasters to the Hungarian cause 
were aggravated by the want of unanimity between the Hunmnan 
commwder-in-chief and the Government^ which, being again oblijged 
to leave Pest, tronsferredits scat to Szeged (July 11).^ After^nous 
sanguinary engagements with the inr^ng forces in the vicinity 
of Komarom, wrgei on the night of the 12th July left the fortress 
under the chat;TO of Klapka. On the 15th and I7th G5igci 
encountered tiie Rus^ns at Yaez, and proceeded thence over Yad- 
kert, Losonez, and Rimaszombat^ where on the 21st the Russian 
offers of truce were refused. Gbrgei, closely followed, finally crossed 
the Theiss on the 28th July near Tokay, whence he proceeded in 
the Erection of Hag^rad (Grosswardein) by routes to the east of 
Debreczen. There on the 2d August his first army (wrps under 
Eagy Sandor was defeated by the troops of PoskewitmL ^e 
Government hadmeanwhOe removed to Arad, which fortress, having 
previously surrendered to the Hungarians, was made the last point 
of general concentration. In Tjran53dvania the army of Bern had 
been overpowered on the 31st July at Segesvar (Schiissbuig) ; and 
in Hungary Proper Dembinsld retreated first to Szeged and 
Szor^, whence he was repulsed on the 5th August by Haynau, and 
afterward to Temesvar. ^ere on the 9tb he suffered an overwhelm- 
ing defeat. Upon the news of this catastrophe reaching Arad on 
the night of the 10th to 11th, Gbigei, who had already arrived 
there on the 9^1 forced marches tom NaOTvdrad, induced 
Kossuth and the few ministers who were with liim to lay down 
their authority, and upon the 11th received from them the supreme 
dvil and military' command. On the evening of ilie same day, after 
the departure of Kossuth for Lugos, the new dictator, believing 
farther resistance hopeless, communicated with the Russian general 
Rudiger, offering to surrender at discretion. The sally of Elaijika 
from Komdrom, and his signal victory over the besieging Austrian 
army (August 3), were unknown at Arad. On August 13 Gbrgei 
surrendeiedhis army, consisting of some 24,000 men with 140 guns, 
to Rudiger at Szbllbs near Yild^ ; on the 16th Kozinezy followed 
with his troops, and on the 17tii Damjanics gave up the fortress of 
Arad, and on the 5th September a similar fate befell Peterwardein. 

A fewthousand men followed Bom and Gnyon to Turkey, whither 
Kossuth and the late ministers Szemero, Cosimir Batthyanyi, and 
Meszaros, and the military leaders Dembinsld, Yctter, jPerezel, 
Kmetfy, and Wysocki also escaped. On the 2d to 5th October 
Komdrom capitulated on honouraDle term^ General Klapka having 
refosed to surrender until an amnesty and free pas^rts had been 
granted by the Austrians. On tbe 6th October Aidich, Damjanics, 
Dessewffy, Kiss, Knezich, Lahner, Ldzdr, Lciningcn, Nag}*- 
Sdndor, Pbltenbeig, Schweidel, Tdrb^ and Yecscy met their end 
at Azad. On the same day Count Louis Batthymiyi, and sutec- 
quently Prince Woronieezki, Baron Jeszenak,- Cmnyi, Per&yi, 
and others suffered at Pest By a decree of Haynau, to whom tile 
Russians had delivered up the p^ners of war, all ofiicers hAovr 
the rank of a ^ncral, if not* consigned to prison, wero pressed ns 
privates into the Austrian service. The Hungarian commondcr-in- 
chief Gbrgei, however, was pardoned, and interned at Klagenfiirtin 
Garinthia. 

Hungary now lav entirely 'prostrate, and was treated os a con- 
quered country. ^ The Russians retreated to the north and east, 
living the Austrians with their commander Haynau, who availed 
himself of the summary powers conferred on him by tiie state of 
siege to inflict the pesitdst cruelties on the vanquished people. 
Many of the Hungarian nobility were condemned to long terms of 
imprisonment ; the estates of the richer patriots were confiscated ; 
and numerous Austrian and Bohemian ofiigfftls were tiirust upon 
the exhausted country. A rigorous censorship of tbe press was at 
the same time enforced. At length, in July 1850. Haynau was 
removed from the diief authority. A milder regime was in- 
augurated by the archduke ^brecht, who arrived at Pest on the 14tii 
'October 1851 as the new civil and military governor. But it was 
only after the visit of the emperor to Hungary (5th June to 14th 
August 1852) that the military courts were closed. Tlie whole 
country, now ledoced to a province of the Austrian empire, was 
tJaced under the direct control of the central Government at 
Ylenna. On the 1st May 1853 the new organization was carried 
into effect, and the Austrian civil code made ajmlicable to Hungry. 
On the 8tii Sratemher the Hungarian insignia of royalty, tndch 
h^ disappeared tom Arad at the time of Kossuth's flight were 
discovered in the neighbourhood of Orsova ; they were conveyed on 
the 19th to Yienna, but were afterwards transferred to Buda. On 
the 17iih April 1854 the state of siege was abolished, and on the 
12tii July 1866 an amnesty was proclaimed. On the 4th May of 
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the following year the emperor visited Hungary, and on the 9th of 
the same moiitii granted the xestoration of their confiscated estates to 
late political offenders. In August he commenced a second progress 
through his Hungarian dominions, and availed himself of the oppor- 
tunity to express his sentiments of considenition for the perafe. 

Indeed, tom this time (1857) both the emperor and the Cfbvem- 
ment of Yienna seemed desirous of making the Hungarians foiget the 
troubles of 1848 and 1849 by concessions to the national will, whilst 
the encouragement given to improvements in the means of com- 
munication, and to l£e new projects for the regulation of the Theiss, 
as also the schemes for the colonization of freely populated dis- 
tricts, are well worthy of notice. During the year the railways 
tom Szeged to Temesvdr and tom Szdlnok to Debreczen were 
opened. By an imperial decree issued at the end of 1858 agri- 
cultural colonists, if of ono nationalify and creed, were allowed to 
settle in various parts of Hungaiy, with special exemptions tom 
taxation. By a ministerial order of tiie 8th Augrot 1859 the 
language used in the higher schools was for the fonire to be 
gulatcd according to circamstances of nationality, the predomi- 
nance of German odng thereby abolished. On the 21st of the same 
mouth the absolutist minister Badi was dismissed, in consequence 
of tlio ill-success of the Italian war, which wasattrihuted to his ill* 
advised policy against the various nationalities of the realm. The 
so-called ** Protestant patent” of September 1st, which ostensibly 
granted the communes the toe administration of their o^vn educa- 
tional and ndigious matters, was, however, tiie cause of much 
dissatisfaction, and more than 2,800,000 Protestants petitioned for 
its witlidrawal. In April 1860 the archduke Albrecht was at his own 
desire removed from the civil and inilitaty governorship of Hungary, 
and the master of the ordnance, Bencdek, a native Ma^nr, was 
appointed in his stead. The Hungarian members in the Rmchmth, 
specially summoned for the purpose of finding a definite form of 
settlement for the whole empire, now put forward claims for the 
autonomy of their country, and by an imperial dijflomaof the 20th 
October their wishes were partly met. Bencdek was removed tom 
the general governorship of tue kingdom, whilst the Hungarian 
court chanceTlciy was restored, and Baron Yny nominated chan- 
cellor. At the same time tlio curia regia (supreme court of judi- 
cature) and the county assemblies were ranstituted, and tiie 
Magyar recognized as the official language.' Furthermore, the 
emperor on tue 27th December granted the reaunexation of the 
Temesvdr Bdnat to Hungaiy Proper. In the following Febnxaty it 
was decreed that their former constitutions should be restored to 
Hungaty, Transylvania, and Croatia and Slavonia, and on the Oth 
of April the diet met at Buda, afterwards removing to Pest. But 
as the address sent to Yienna in June demanded the fullest 
autonomy for Hungaiy, and the Hungarians refused to yield l^eir 
I claims, iu qiite of the emperor’s declared inability to accede, the 
I diet was di^olvcd by imperial decree on the 22d Aug^t. Mean- 
while a new Hnu^rian court chancellor had been appointed in the 
person of Count Foigdcli. • Stringent measures were taken by the 
I Govomment of Yienna to counteract the organized possdve resist- 
I ance of the counties, and in many places the payment of the taxes 
was enforced by militoiy aid. On die 27th October the holding of 
all public Goun^ meetings was forbidden, and administrators or 
. ooaqjutors were in many counties tlnmt ujmu tiie lord-Heutenants, 

I who were forced to submit to the autiiority of the newly-appointed 
Government supoiintondent Count Fdlffy de Eidfid. On the 18fh 
Hovember 1862 a general amnesty was granted to tiiose who were 
implicated by their hostility to the late Government measures. 

I In the summer of 1868 Hungaiy suffered from a severe famine, 
but the Reichsrath voted 20 million fioxina to alleviato the dis- 
tress. On the 22d April 1864 Count For^cb, was replaced by 
Count Arminius Zichy, who,* on account of nis unpopularitv, was 
on the 26th June 1865 removed for Count Geoige Majlath, a 
Conservative. In a visit to Budapest on tiie 6th to 9th June 
1865, the emperor declared his willingness to do justice to the con- 
stitutional demands of the Hungarians, as far as was consistent 
with the integrity of tbe empire. On the 18& July Count P4lffy 
de Erdod iras replaced by Boron Sennyey, one of the leaders of the 
old Conservative party. On tlie 14th December the diet was 
opened by the emperor in person, who assented to the piindido of 
self-government for Hungaiy, and agreed to recognize the Pragmatic 
Sanction as the basis of a settlement of the questions involved, 
^e diet, however, demanded also an acknowledgment of the con- 
tinuity of the conmtutional ridits of 1848. After the outbreak of 
the war between Austria and Kussia tiio diet was prorogued (26tli 
June 1866). its reopening on the lOfli Hovembor an imj^Thil 

rescript wasreodin whiditho emperor acquiesced in the Hungarian 
demands for constitutional self-government, and promised to ap- 
point a responsible ministry. The result of tiie compromiser' 
effected by Baron Beust between the Austrian Government and the 
committee, heided by De4k, empowered l^ the Hungarian diet, 
was the duolistic system of the Austrian-Hnngarion monar^y, as 
finally sanotioned on the 18tii February 1867. This arrangement 
secured to Hungaiy the restoration of the constitutional, legal, and 
administrative autonomy of 1848, while the supreme command 
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Hraearianm^ a more eq&bk footing than hithert^^ Aftw 
the mffrfog of Tasious other measures oi lefonny uudnaing the 
emanciintion of the Jews, a Gomfnilso^ educatim act, and a 
tnecial act (November 29) for the consolidation of all nationalities 
under the exown of 8t Stephen, the session of the Hangarion dtet 
xras dosed on the 10th December 1868. In the dectioss fortbe 
next sessioa (1869-72) the Deak potty, \rhicli had talm the lead 
in the prevtoos diet, were zetamed hy a large miyori^, and 
in tile new diet, i^ed April 23, 1869, the policy of concUia* 
tion still pteraifed. The mliustty from time to time underwent 
mrtoln nodiOcations, owing to tne death of Baton Eotvo^ the 
minister of education (Fehmoty 1871), the appointment of (#oant 
Ldnvay (liar 1870) to the imperial ministir of finance, and his 
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f -tjLim nf Misholcz. On the 3d Octoher Szill, minister ol 
ofliw ministen also twadw^ their wate- 
satioiu^ hutwre induced to rctota their ports f” » t i me. ^ 
elections the majority of votes had fallen to tiic jwhcral or Go^m 
partT Oa tl>» 20th Octoher the Hungarian ^ 

^ei/iiSd at the beginning of December the wconrtruction of tte 
SSstiyirascomplcl^, the onlynw 

Gonnt Saipary, and for commetcc Baron Kemeny. On the 14tn 
a snm of 20,^,000 florins was granted for the occupation expenses 

'*^Mr*in*thc^fraSm of 1879 the attention of idl parties was for a 
time detracted from political mattera hr the dirotrons innndatjcm 
of Szegei At the berinnlng of May the friendly relations of the 
non-lTagyar nationalities of llnngaiy, and iDoreimrticalarlvor the 
Boomamsms of Xcan^lvaniiu towards the ldag)*an seemea to ho 
endangered by the passing of the amended education hill ordenng 
the state longunge to be taught in all the non-Alagyar prlmaiy 
sdio(ds. The new law, ns afTccting nwnj- nationalities is likely to 

have an important bearing on the fututc of linngaw. The nigent 

necesrity for more extended river embankments and a better ^stem 
of dykes and ^eddngin the watcr-couiscd lends of the midland 
Oriins^Tirion counties became more than cv^ aprarent in De- 
cember, when innndations of the triple Koifls and the Maroi 
submeim many village^ farms, and pastumgi«, devastated large 
portions of Nocyvfiroo (Orosswardcin), Arad, and ottier Jon-lyinc 
communes, ondTcndcred thousands of pereons liomelcsOi In Hatch 
18S0 a loan of 40,000,000 florins was raised for the purposes ol 
xegulating the Thci»s and the Mares, and of rebuilding and sccnnng 
tiio town of Szeged. 

iHSrf(»ranAir/-llcsldes the ercat hhtoried warli la tlie luUrc linrasirc, by 
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in the place of Count A^bras^, who in Novemher 1871 succeeded 
Beust as forc^ minister of Austria-Hungaiy. Meanwhile the 
fioanoes of Hungixy were becomum xapidly embanassed owing to 
the repeated contrafition rince 188i of enormous loans for srate 
railways and costly public works. The dectioas of 1872 werev 
howevw-, apin favoumble to the Dedk faction. At the end of 
Noremto Ldayay retired from the presidency of the minist^, and 
on the Ut Deomdier was succeeded^ Sriaxy, who in Mom 1878 
obtained the consent of tiie diet to some aaditional taxes. In 
Angnrt the hlilitaiy Frontier districts were^aced under civil 
puisdiction, the eastern portion ortheServian-mnit frontier being 
incorpoiated with Hungary Proper. The new cabinet was not 
mote fortunate than that which had preceded it in a solution of 
the financial question, and iuMiarehlSid nmde room for a coalition 
mittistr]^ under Bittd^ with Gliycg: as fin«ni*ft minister. Upon its 
rerignation in February 1875^ in sonseqnenoe of the refusal of the 
house to grant fortiier taxation, a strong liberal comlnnation was 
formed by Tisza from members d: the iS and of the fbnnKr Desk 
mrty. The new ministry, under tiie presidency of 'Wenekhelm 
(8d Ifandi), was suppotM l^ an overr.heliidng nuuorite in the 
riretions for the new session (1875-78). On the 16th October 
^sza, minister of the interior, was nominated prerident^ and the 
fiimcial difficulty was met ^ an advance in t& income tax, and 
a fresii loan. The death of Dedk on the 29th January 1876 cast a 
gipoin over the whide country. Forsome time previously he had 
mhdra^ from the field of politics, where less moderate but more 
totincttyMagyaroiig tendencies Byitsrcaolntions 

rf ^e 2«h^ 2i th Mareh 1876 the diet deprived of tiieit former 
mnie^ the so-ca Jed^ Saxon sees and districts in TranBylvania. 
Jrom there new connties were formed on the wstem adopted for 
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StoIs): the Gennan edition of Stalsy, by WCgerrrtriesI, 1879-iS, 3 toK); 

Kungejinale Gtsthithfe Ctopanni (Pnt. 16C3. S toI^-X and Fv^finta* 
nran:^ AAre ouf dtr GeMAfrA/e rpsami, 18C34S (LcIimIc, lt^,2 vela.), teth 
ttuudated the limparian; and Oftttmaeh ten Air taft 
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1513 (Paris, larei. Fbr (be vexobutonary period see GenL GgegeU Jfg «of 
Jeta Ol Jiarffarp (Lofidmi. 183?. 3x(dx.). and Gcnl Khjila, J/froaxis (Londoa, 

183C,STol^bi4h iTanslated from the Gciman; and bzimrir. Jiampiarp /rent 

I8IS to l8m(Londnn, lECOjb See also .\. J l^ltmon« T^Jlappara, thnr tVatntrf 

and Jhstfiuhona (Landoa, 1SG9, 2 rolsd, and fbe anonymons /Vumcfi Gedt, a 

ifonofr (LoDta, USS) 

HI. LANCrAOC. 

The Magyar or native Hungarian language is of Asiatic origin, 
brions^ng to the northern or Ural-Altaic (Finnie-Tataric) di- 
visfon of the l^imniau Family, and forming along with ilic Ugro* 
Ostiokian and V ogol dialects the Ugric braiicli of tliat family. The 
affinity cxistiug between the Magyar and tlic Finnic lancm^s^ lirat 
noticed 1^ John Amos Cbmenius (Komensky) in the middte of the 
17th oentm^,> and later by Olav Budbeck-, Leibnitz, Strahlenlicig,^ 
Eccord, Siynovics^ and others; lias been proved “grammatically 
by Samuel Gyaraiatlii, in his work entitled ^^nifos UnymeJ/rin- 
eum iinmeis Finniac on^iJifo Gmmmatiec ifenionsfro/ff 
(Gbttinm, 1799). Tlie Uralian travels of Anthony Bogulv (1843- 
46), and the*pliilologira1 labours of Pbnl JIunfaiT^ awE Joseph 
Bndmz, may be ndd to have established it as an almost incobtro- 
ve^le fact Tlio chief points of resemblance to Turco-Tataric 
md Mongolic dialects have been specially treatcil by Anuinlnc 
VdmWiy (1870) and Gabriel Balint (1877), the wcll-kiiown recent 
mvelicrs in Central Asia. Kfitterf-Csoma for mans’ years zialously 
but rasnccessfnll^ t^ces of tbe origin of the nation 

and the lanmmgo in Tibet His gzammar and dutionai v of Tibe- 
tan, ^blishrf by the Asiatic ^ety in 1834, havc.Mwwever. 

fw A Tbe theoiy of Pbnl Bcregszdsd 

that the Magyar is related to many of the so-called “ OriMdiO^ 
langn^ hos now few snpportere. 

nearly a thouraud yesva estaUished in Hunme and 
language has yet retained 
itae^tbl Tniumui fmtures, and tKctymmo^ and ^tax still 
praerva thM os thw dnef cliaractcristics. Th^ramm^ical forms 
MinTurinsb, lu means of affixes modulated aecordine- 

wttd with ffhieh they ate coniieet«l,--the forner bemg icpiesentcd 


Z««r.K.e». IMMe 

niinnlvy.p 61. < w 

T>r£W'" CpentaBeu «« 
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bye, V, St a, fi| the latter by a, d, o, d, u, d ;.tho sounds t*, i are 
regarded as nciitraL Since the number of consonants exceeds that 
of the Latin alphabet Trhich iei>TCsents them, the following combine* 
tionSi fonning single articulationsi and inseparable os consonantSf 
are used to malce up tlio deficiency : — cs, ez^ pjr, Zy, ny, ss, iy^ zs, and 
in a few words dzf. Among tlic striking pcculiariticjs of tlie Ian- 
iniaso ore fiio definite and indefinite forms of the active vcrbi e«g.| 
(dtonit “I see” (definitci viz., ”him,” *‘hcr,*’ **tho man,” &c.), 
IdioJbt ** I see” (indefinite) ; the insertion of tlio causative, frequen- 
tative, diminutive, and potential ^llnbles after the root of the verb, 
c.ff.,rer, ** ho beats”; wet, ‘^hecausc8tobcat”;tvrcgct, “he beats 
reputedly”; rerijd, “he beats a little”; verhel, “he can beat”; 
the mode of expressingpossession by the tenses of tlie irregular verb 
fcnnf, "to bo” (viz., van, “is”; twinaX:, “ore”; vottf “was”; 
Zes::, “ will be,” &c.), with the object and its possessive affixes, c.g., 
neH^cfn vanitak l-Gnyreimt literally, “to mo are books— my”=“I 
have books ”; neH roll lUtnyre, “ to him w*as booh — ^his ” » “ ho had 
a book.” Other characteristic features arc the use of the singu- 
lar substantive after numerals, and adjectives of quantity, e.(ir., M 
emher^ literally, “two man”; sohszd, “many word,” &c.; the 
position of the Ciiristian name and title after the family name, c.y., 
dlmosy Kdroly nr, “ Ur Professor Charles Olmosy ” ; and the 
possessive forms of the nouns, which arc varied accoraing to the 
number and person of the possessor and tlic number of the object 
in the follonung way: /cZ/am, “my pen”; /o/Zaim, “my pens”; 
ioUadf “thy pen”; ioJlaid, “thy pens”; toUuiikt “our pen”; 
ioUainkt “our pens,” &c. But, altnou^i presenting no auxiliary 
verb “ to have,” no primitive possessive pronouns, no ^dcr nor 
oven separate pronominal forms and terminations for the distinction 
of the sexes, and (suffixed s3*llablcs or postpositions being used 
instead) hardly any truo declension for objective terms, the singyav 
far surpasses every Teutonic, Slavonic, Italic, and other Itido- 
Europoan or Aryan language in the wealth of its verbal fonimtions, 
05 also in the power of harmonizing and assimilating the deter- 
minatives to the roots. Logical in its derivatives and in its gram- 
matical structure, tlic Uan'or language is, moreover, copious in 
idiomatic expressions, ridi in its store m words, and almost musical 
in its harmonious intonation. It is, therefore, admirably ndnptoil 
for both literary and rhetorical purposes. 

The first Hungarian grammar known is the ffram7natiea TTi/n- 
ffaro*Zalina of John Erdosi alias Sylvester Pannonius, printed nt 
Sdn’dr-Ujsziget in 1530. Among the grammatical works of recent 
date are the posthumous treatises of Hicholns Bevai (Pest, 1800); 
the Magyar ^lyclvmesier of Samuel Gyarmathi, published at Klnu- 
scnburgin 1794 ; and the wious grammars for the use of Germans, 
by J. Farkas (9th ed., Vienna, 1616), Mailatli(2d ed.. Pest, 1832), 
lus (Vienna, 1834), Mdrton (8th cd., Vienna, 1836), Maurice 
Ballagi or (in German) Bloch (5th cd., Pest, 1809), Toplcr (Pest, 
1854), Ricdl (Vienna, 1858), Schuster (Pest, 1866), Glinrlcs Balln^^ 
(Pest, 1868), Somdle (Pest and Vienna, 1869), Bodcr (Bndnpest, 
1875), Fdhror (Budapest, 1878), and Ney (20th ed., Budapest, 
1879). .One of the best modem ^mmars for Die French is that of 
C. £. Do Ujfalyy (Paris, 1876). Two Hungarian grammars have 
also appeared in English by S. Wdkey (London, 1852), and J. 
Csink^London, 1853). 

^ The earliest lexicon is that of Gabriel (^Iizs4r) Pcsti alias Pos- 
tinus Pannoniu^ Komenelaiura sex lingitarumt XaZ/nar, lialicWt 
Oallieoi^ Soliemieas^ UngarieeSt Oermanim (Vienna, 1638), whicn 
was several times reprinted. The Vocabnla Hmgarica of Bernar- 
dino Baldi (1583), the orimnal MS. of which is In the Biblioteca 
Nazionalo at Hanley contains 2899 Hungarian words with render- 
ings in I^tin or Italian.^ In the Dictianarium undeeim Knguarum 
of Calepinus (Basel, 1590) arc found also Polish, Hungarian, and 
English words and phrases. This work continued to w reissued 
until 1682. The LmeonLatmo^lhingaricum of Albert Moliidr first 
appraredat Nurombezg in 1604, and with the addition of Greek was 
reprinted till 1708. Of modem Hungarian dictionaries the best is 
tliat of the Academyof Sciences, containing 110,784 articles in 6 vols, , 
ly Czucmr and ForarnslfPcst^ 1862-74). Tlicnextbcst native Ac- 
tionary is that of alaurico Ballagi. A Magyar nyelv teljes szdtdra, 
(Pest, 1868-78). ^ In addition to tno above may bo mentioned the 
work of Kresznerics, where the words ore arranged according to tlic 
mots (Buda, 1881-82); the Mymologisches IV^icriudi.^Mis chines- 
iseiixn Wwnxln, of Podhorszky (Paris, 1877); the Magyar-ugor 
szdUir (Alagyar-Ugrian Comparative Dictionniy) of 
Budonz (Budapest, 1872, &c.); and tliat of new words, witliGenium 
and Latin equivalents, by Kunoss (Pest, 1848). Other and more 
general dictionaries for German scholars are those of Mdrton {Lexi- 
mitrilingm Laiim-HungaHco-Germaiiicumt Vienna, 1^8-28), 
A. F. Richter (Vienna. 1836), K Farkas (Post, 1848-51), Fogarasi 
(4th ed.. Pest, 1860), Loos (Pest, 1869), and M. Ballagi (Budapest, 
8d cd. 1872-74). There are, moreover, Hungarian-French diction- 
aries W Kiss and Karddy (Pest and Ijcipsic, 1844-48) and Babos 
and Mole (Pest, 1865), and English-Hungarian Actionarics by Dal- 
los (Pest, 1860) and Bizonfy (Budapest, 1878). 

S® # Gtfzo Knuirt *'Lettere UnglicresI,'* ha RitMa Buropea^ anno vl., 

vol. II. fase, 8, pp, Florence, 1876. 


IV. LlTERATUnS. 

The comparatively' restricted and unohtrasivo character of the 
hingyar or native Hungarian literature is partly owing to the fact 
that there are so many otlior languages current in Hungniy, but it 
is ohiefly to be attributed to tlio almost cxclusim recognition, tbrough 
many centuries, of l^tin as the vehicle of cultured thought The 
Romish ecclcsiostics who settled in llunga^^ during the 11th cen- 
tui^% and who found their way into the chief offices of the state, 
were mainly instrumental in establishing Latin as ilio predominant 
language of the court, the higher schools, and public worship, and 
of eventually introducing it into tho administration. Having thus 
become the tongue of the educated and privileged classes, JLatin 
continued to monopolize tho cliiof fields of literature until the re- 
vival of tho native language at tho dose of tlie 18 th contuiy. 

Amount tho earliest Latin w*orks tliat claim attention arc tlic Early 
“Clironido” {Gesta Jlungarorum)^ by tho “ anonymous notai:}*” of Latin 
Ejiig Bdla, prohabl}' B41a II. (see Poahradozk3*,^iZ4/a IdrdlynMeUn chro- 
icgy:dijet Buda, 1861, p. 48), wliicli describes tlio early ages of Hun- nicies, 
garinn bistorj*, mid may bo assigned to tho middle of the 12th cen- 
tiin* ; tho Carmen Miserahilc of Rogcrius ; tho Liher Croniamim 
of Simon Eezai, belonging to tho end of the 13th contui^*, tho so- 
cnllcd “CliTonicon Budenso,” Crmiea HiHigarorirat, printed at 
Badninl473 (Eichhom, GceiHiiditedeTLitteTaturt ii. 31^; and tho 
Chranieon Bcnm Jlungaricarim of John Thuriezi.* An oxtraordi- 
nniy stimulus was given to literal^* enterprise by king Matthias Cor- 
%*inns, who attracted both foreign and native scholars to his court. 

Foremost amongst the Italians was Antonio Bonfini, whoso work. 

Serum Uvngaricarim Decades /FI, comprising Hungarian histoiy 
from the earliest times to tho death of King Mnttliias, was published 
with n coiitiimatioii hy Sambucus (Basel, 1568).^ Jlarzio Gnleotti, 
the king’s chief librarian, wrote nn historical account of his reign. 

The most distinguished of tho native scholars was John Cesingo 
alias Janus Fannoniiis, who composed Latin epigrams, panegyrics, 
and epic poems. Tho best edition of his ivorks was published b}* 

Count S.lFclcki at Utrecht in 1784. 

As there are no traces of liternr}* productions in tho native or lilagyar 
Srog}*nr dialect before tlio 12th ccntuiy, tho earl^* condition of the litcra- 
langungc is concealed from the philolo^st. It i^ however, known tnre. 
that tho Hungarians had their own martini son^, and that their Earliest 
princes kept lyre and lute players wlio sang festA odes in 2 )raiac of relics, 
tho national licrocs. In the 11th ccntuiy Christian teachers intro- 
duced tho use of tho Roman letters, but tho cnqiloyment of tho Latin Arpadian 
language was not formally decreed until 1114 (see Bowring, Poetry jieriod 
M (he Siagjyarst Introd. xix.). It appears, moreover, that up to that (1009- 
datojpubfic business was transacted iii Hungarian, for the decrees 1801). 
of KingColonmn the Learned (1095-1114) wore translated from that 
language into Latin. Among tho litorary relics of tho 12th century 
are the “ Latiatuc ” or Jfalotti Deszid funeral discourse and prayer 
ill Hungarian, to wldcli Dubrciitoi in his Jldgi Magyar KyelvcmUkck 
assigns as a probable date tho year 1171 (others, however, 1182 or 
1188). From the MargU-Legendat or “ Legend of St Alargaret,” 
composed in tho carl)* jKirt of tho 141h ccntiir}*,^ it is evident 
that from time to time the native language contiiincd to be em- 
ployed os a menus of rclt^ous edification. Under tho kings of Aigou- 
lliQ house of Aiuou, tho Magyar hccatnc the language of the court Sigis- 
That it was used also in official documents niid ordinances is shoum moiid 
hy copies of formularies of oaths, tho import of wdiich proves period 
beyond a doubt that tho originals belonged to tlio reigns of Louis (1301- 
1. and Sigismond ; by a statute of the town of Stqd-St-Pctcr (1403) 1487). 
relating to tho wine trade ; by tho testament of Kazzai-Karncson 
(1413) ; and by other relies of this period published hy Duhrentei in 
vol. ii. of tho 11. M. KyelvcmlGcck. To tho early nnrt of the 15tli 
century may bo assigned also tho legends of “St Francis” and of 
“St Ursula,” and jiossihly tho ongiiinl of tho £nek Panndm'is 
megeltcUrGlt nn historical “ Song about tho Conquest of Pnnnonia.” 

But not until the daivn of tho Befonnation did Mag}*aT begin in 
any sense to replace Latin for literal^’ purposes. Tho period 
placed hy Hungarian authors between 1437 and 1530 marks tho 
first development of Mng 3 'ar literature. 

About tho year 1487 two Hussite monks named Tamos and Jngclld- 
Bdlint (f.c., Tliomns and Valentine) adapted from older sources a Matthias 
laigo portion of tho Bible for tho use of tho Ilnngnrinii refugees in or pre- 
hloldavin. ^ To these monks tho first extant Mngj’ar version of part Rofor- 
of tho Scriptures (tho J^ienna or Sivai CodeaP) ih Arcctly assigned motion 

' ‘ ■■ ■ - ■■■■ ■■■■■ period 

^ So also Jitmtor (A Jifaffpitr Jrotf. TSrt,^ Pest, 186-1, p. 101). KUrnyol, Tmro, (1437. 
anil otiicn Incline to tlio belief that It was Udla 1., and that consequently tlio I i-oav 
“ anonymous notary '* bolonurs rather to tho 11th than to tho ISth century. xuoui. 

^ An example of this work, pi Inted on vellum in Gothic letter f Auipibnrff* 
and fonncrly bclongina to tho library of lintihlas Corvinus, king of Hnnipiiy, 
may bo seen In tho British Museum. Of tho three flmt-mcntlimcd chronldes 
Iliingarlan translations hy Oharlca Szabd apiicnrcd at Budapest In 1860, 1861, and 
1862. « 

* Both this and tho later editions of Frankfort (1681), Cologne (1600), and 
PTessburg (1744) arc represented In the British Mnsenm. 

* Tho only copy existing at tlio present tlmo appears to liave been transcribed 
at tbo beginning of tbo 16th century. Both this and tho BatoHi Reteid (Pray 
Codex) aro prcservocl In tho National Miisciitn at Budapest. 

^ This codex contains Ruth, tho lesser prophets, and pari* of tho Apocrypha. 

According to Toldy, It Is copied from nn earlier one of tho 14th century. 
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ly D'jbrcalri, bat tte exact dale either of this eojff w of the 
ondaal tnaMatiwo caaBetnovhe ascertainea.'iVith approbate 
rtnaiotvaiayhe ascribed aiio to Tataas and Bilint the ot^ihal of 

1... V^Msitn nrf’ltA Vlmi* nffMen»t«L 



prodacedtwojearsattemaxdafttllcimaliyBtLTC^ Thelyric 

tad q»ie poems of Stralien trho sang the deeds of ImUt 

Szkthy, the lietoine of Huxdny, Murdniff ratwr (Eassst IW), are 
sanies lather of a genml imptOTmeat in tlie style then of tho 
ptitiW of ibn langiiagB. As a dCdnetfe and eZ^^o poet Steven 
Kbltati is smeh esteemed) tliou^ his poems are of a rezy senotu 
end oontemplatfee torn. Mote floent but not less gloomr aro the 
sacred lyrics of Eydk!*yeres first published ia 1635 under m Latin 
ttiyisK iiauajp cimiainmg a i cutw a vi U48 »wukw« owvuwvp title of 2^Kffii]iflDufion jfVfeiidifliiiffMm* The songs and prorerbs 
and the Ulatgical i^tles and gospels^ copied liy Jtofholomenr of Peter Benic^, vho lived in the early part of the I7tb ccut^iy, 
Ifabbori irm an earlier tramdanoxi (Kdtnvd, A J/hopor fiemaeli axe not vrithout merit, and have been eevend Unxes tejninted. \\ro 
irt^alomtOrUnei ttbloZo, 1S61, p* 80^ Other rdics hmon^ng to may bm mtsdlon that, ficom the app^rance of the first extant 
tins petM ate the oath whid dohn Hnnyady took vchen elated printed hl^*ar ivoxk* at Cracow ia lo8l to the end of the peiiod 
governor of IZungaiy (1446) ; a few verses smm by the ehUdren of we have just been treating of, more than X8Q0 puWeations in 
Vest at the coronation of Ids son MatthissC^^ the SCrahmifnch thenatire language are knowu.^ 


an incomplete copy of the trausUtion of the Bftiemade by Ladhdaus ' 
mtori, who ^ed abmt 1456 ; and the DSSfvnfet or Gyul&f^&tdr 
Codes U^OS), containing a version of the Psal^ Song of Solomon, 


Rtiot* 

matum 

peno-X 

(1530* 

1606). 


'Gregorip” as the ihitiaLC fetters of the verses show, and doxhm the 
te^ of the abovtsmentioned monaxch ; and the Eml^kdal B&tjfds 
tirdiy AafuMm (Memorial Song on the Death of King Matthias, 
UOOi To these mar be addSl the rhapsody^ on the taking of 
^'Smhies ** (1476) ; the KotoliK^Lcpeadfit, a metrical ** Legend of 
St Crthcrioe of Alexandria,*' extending to over 4000 lines; and 
the Ftdd^tuh (Upbnddum ^ngb by ftands Ap&tbt 
In the next Utcrai^ pexiod(1580*i606) several tmn^ of the 

Scriptures arc tecotefea. Amoim these there are-^vetslons the 
Epistles of St Paul, by Bene^t Kbnjdti (Cracow, 15^) ; of the 
^ttr Gospels, by Gabriel (l^^r^Pesti (Vienna, 1586) 5 _of tho 


vws uj KAwjvsi neim\naa\isenoaxg|i.oaiHi&},asuii)Tijaspar 
karoUCVusoly, near Goncx, IdSMO). ^ last, eonsideied uia 
ftesf, was corrected and xe-edited by Albert Mdiidr at Banan in 


The period comprised between the peace of Smtmdr (1711) Veriodof 
the year 1778 is far more banen in Itteiary revnlts than even that dedine 
whidb preceded it The exhaustion of the nation fromitsprotracted (1711- 
civil and foreign wars, the esriinotion of the court of the Trannrl- 1778). 
vasian princes when the native langaagQ had been oberishedT^d 
tiuprewentunof lAtinintbesehoou^ mblictranmctions^ and 
county eoucts, all combined to bring amut a complete nedect 

of the V ' ^ * .4 - 

writers 

BocikstciJt^” „ „ „ . 

earliest wmk of the kind in the Magyar dhOect ; Geoige B&id&yi, 
who translated the Bew Testament (Lauba, 1754); the blstorians 
wxSiasA Csetei and Matthew B3, wlnirii last, however, wrote 
inlAtin; and Peter Bod, who bestdeahlaineologicaltr^tises com* 

piled a history of Hun^rian Hteratuxe under the titie Jlammr 
(Sseb^, 176^. But the most cMebsrated writer of 



sowwqwmt nm the perse- 

te to the 


irth 


(1606- 

1711) 


^ <5ree litetaty periods stand in ^iel telationritip 


^OSOMSSOj^ t rere fa tgadTOtog- to end jaepmUay for the 

camnXn ^t** from tUo yes^SO, and 

comprto tho reacts of the native language end literature in the 


Idghest state of enitivatian. 

aegleetof tlie Magyar la 

, MigMrf Mario, endte successra- Jos^ H., 


i j jot published tai inr at 
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1792) or ** Small Lexicon’* of rare Hnn^arii 
logist BaT6ti Tmfar sarmsscd by "Riraij whose linguistic labours 
have already been allndra to (see above, LAXTOtrAGE) ; but as a poet 
lie may be considered sm^or to B^nis, translator of Yiigirs 
Bucolics and ^orffies, and author of the Magyar HcliJconra tezetd 
kalaiiz (Guide to the Magyar Helicon, 1781). The classical’' 
school readied its highest state of culture under Yir&g, whose 
poetical works, consisting chidly of Horatian odes and epiraes, oh 
account of the perfection of their style, obtained for him the name 
of the “ Magyar Horace. ’* The Poetai Munhai (Poetical Works) of 
Yirag were published at Pest in 1799, and again in 1822. Of his 
prose works the mostimportant is the Magyar Szdsadok or ** Prag- 
matic History of Hungary ” (Buda, 1808 and 1816). Yalyi-Hogy, 
the first Magyar translator of Homer, belongs rather to the “popu- 
lar” than rae “chumcal” schooL His translation of the Iliad 
appeared at Sarospatak in 1821. The establishment of the 
'^national” or ^’popular” school is attributable diiefly to Andrew 
Dngonics, thon^ his earliest works, Trtga vesscdelme (1774) and 
Ulysses (1780), indicate a classical bios. His national romances, 
however, and especially EMka (Pozsony, 1787) and Az arany^r^ 
eescit(Pest and Pozsony, 1790), attracted public attention, and were 
soon adapted for the stw. The most valuable of his productions 
is his collection of Hungarian Proverbs and Famous Sayings,” 
which appeared in 1820 at Szeged, under the title of Magyar pil- 
dalesddA is jeles monddsoh, The most noteworthy follower of 
Dugonics was Adam Horvath, author of the epic poems Himnidsz 
(Gryor, 1787) and EudolpMdsz C^enna, 1817). Jos^h Gvaddnyi’s 

), published between 


tripartite work Falttsi nMrixts , 

1790 and 1796, as also his Ront6 Pdl is gr, Benyotnszky USrtineUsih 
(Adventures of Paul Eontd and Count Benyowski), are humorous 
and readable, but careless in sfyle. As writers of didactic poetry 
may be mentioned John Endrody, Caspar Gobifi, Josqih Takacs, and 
Barbara Molnir, the earliest dictingmshed Magyar poetess. 

Of a more g^eral character, and combining the merits of the 
above s(diools, are the works of the authors who constituted the so- 
called “Detoczen Glass,” which boosts the names of the naturalist 
and philologist John Foldi, compiler of a considerable part of the 
Debreezeni magyar grammatica ; Michael Fazekos, author ot lAidas 
Matyi (Yienna, 1817), an ejiic poem, in 4 cantos; and Joseph 
Eovacs. ^ Other precursors of tlie modern school were the poet and 
philologist Francis Yerseghy, whose works extend to neam forty 
volumes ; the gifted didactic prose writer, Joseph KdrmAi ; the 
metrical rhjmster, Gideon Baday ; the lyri^oet^ Szen^dbi Szab6, 
John Baesan^, and the short-lived Gabriel uayka, whose posthum- 
ous “Yeises^’ were published in 1818 by Eazinexy. Still more 
edebrated were Michad Csokonai and Alexander Sasfaludy. ^le 
former is one of the most original and genial of poets, his style 
somewhat resembling that of Petofi. The best edition of Osokonai’s 
works was published by Toldy (Pest^ 1844). The first volume of 
Alexander Bisfaludy’s^/n^, a series of short lyrics of a descriptive 
and reflective nature, appeared at Buda in 1801, under the titie of 
Kesergd szerelan (TJnhapw Love), and was received with sudi 
applause as but few books have ever met with ; nor was the success 
of the second volume Boldog szerdem (Happy Love), which appeared 
in 1807,inferior. The BegBs^ or "Tales of the PasL” were publuaed at 


ly’sfame ; 


val 


0 . 


Buda from 1807 to 1808, and still further increased ^ , 

but in his dramatic he was not equally successful Journalistic 

literature in the native language b^ns with the Magyar Sirmondd 
(Harbinger) started by Matthias Bath at Pozsony in 1780. Among 
the mimazines the most important was the Magyar Muzcuisl / 
established at Kossa (Easdiau) in 1788 by Bardti, Kazinezy, and 
Baesdnyi. The Orpheus (1790) was the roecial work of Eazinczv, 
and tile Uranfa (1794) of Kdrmdn and of Pajov. 

Qosely connected with the preceding period is that of the 
Revival of the I^gnage” (1807-1880), with which the name of 
oage Fi^cis Karin cy is especially associated. To him it was left to 
7- P«*ct that trok of restoration bc^ by Bardti and amplified by 
Bevai.^ ^tiy and belles lettres still continued to occupy the chief 
place in thenativeliterature, but under Kazintay and his immediate 
lollowers Berzsexm, KSIcsoy, Fdy,and others, a correctness of style 
rad excdlen^ of l^te hitherto unknown soon became apparent. 
nazuuOT, m his efforts to accommodate the national language to the 
^ands of an improved dvflization, availed himself of tiie^sures 
of European literature, but therely incurred the opporition of those 
who were j^udiced by a too biased feeling of nationality. The 

3 unions of^ enemies were ventilated in a lampoon styled Mmdolai. 

IS bcUeIettnsticworks,orjSfa^X«cni«Mm(Pest, 1814-16), extend to 

8 vols., c^jrting in great part of translations. His BredeiiMukdi 
(OnginM Wo^) m 6 vols., geared at'Pest in 1886-46, underthe 
jennt editordiip of Bajza and Toldy. Daniel Berzsenyi, whose odes 
are among thebnest in the Hungarian language, was roc conespond- 
rat of Eazmcjy, and Bke him a victim of the attacks of the MoneUtlaL 
But the fervent patriotism, elevated sfyl^ and glowing diction of 
Beroenyi soon coined him to be recognized as a truly national bard. 
A too frequent allusion to Greek mythological names is a defect 


sometimes observable in his writings. His collective woiks were 
publided at .Buda ly Dobrentei in 1842. Those of John £js, the 
friend of Berzsenyi, cover a wide range of subjects^ and coirarise, 
besides original poetry, many translations from the Gie^ Mtin, 

Frmich, Gmman, and English, whidi last may be mentioned 
renderings from Blair, Pope, and Thomson, and notably his trans- 
lation, published at Yienna in 1791, of Lowth’s “Choice of 
Hercifies.** The sMe of Eis is unaffected and easy. As a sonnet 
writer none stands liigher than Paul Szemer^ known also for his 
rendering of Eorneris drama Zrinyi (1818), and his contributions 
to the Elet is Literatura (Life and Mteratnre). The articles of 
Francis E51cs^ in the same periodical ore among the finest i^eci- 
mens of Hungarian sesthetical criticism. The lyric poems of 
Eolc^ can hardly be surpassed, whilst his orations, and markedly 
the mslih heszid Kazinesy feleU (Commemorative Speech on 
Eazinciy}, exhibit not only his own powers, but the sinralar 
excellence of the Magyar language as an oratorical medium. ^ 

Andrew Fay, sometimes styled the “Hunenrian iEsop,” was an' 
industrious writer in almost evexy branch oniterature during both 
this and the following period, but is now dbiefly remembered for 
his Eredeti MesBc (Cnginal Fables). The dramatic works of 
Charles Eisfaludy, brother of Alexander, won him enthilsiastic 
recognition as a regenerator of the drama. His plays, moreover, 
bear a distinctive national character, the su^ecte of most of them 
referring to the golden era of the country. His genuine siinpUcily 
as a lyn^ writer is shown ly the fact that several of his riiorter 
pieces have passed into popular song. As the earliest Magyarizer 
of Servian folk-song, Michael Yitkovics did valuable service. Hot 
without interest to En^sbmen is the name of (Sabriel Ddbrentei, 
the translator of Shakespeare’s “Macbeth,” represented at Pozsony 
in 1825, and of Sterne’s “Letters ftom Yorick to Eliza,” Torids is 
Eliza lacelei (Pest, 1828). But bis chief merit in the eyes of his 
fellow-conntr^en were his editorship of the Eolozsvar Erddyi 
Mkusewm (1814-18, vol. x.), and his raborions compilation of the 
Bigi Magyar Nyelveml&ede (Memorials of the Mhgyar Language), 
which works are among the most important conmbutions to the 
liteniTyhistoiy of the nation. An historical poem of a somewhat 
philosophical nature was produced in 1814 by Aindreas Horvdth 
under we title of Zirez amikezete (Beminiscence of Zin^ ; but his 
Arpdd^ in 12 books, finished in 1880, and publidied at iW in the 
following ^’ear, is a great national epic. Among other poets of this 
period w'ere Alois Szentmikldssy, Geo^ Gaal, Emil Bucqrt Joseph 
Szasz, Ladislans T6th, and Josrah Katona, author of the mura- 
cxtolled historical drama Bdnh Bdn^ Izidore Guzmics, the trans- 
lator of Theocritus into Magpr hexameters, is chiefly noted for his 
prose writings on ecclesiastical and philosophical subject As 
authqra of specuil works on philosraby, we find Samuel Ebteles, 

John Imre, Joseph Buszek, Daniel &c8ei, and Paul Sarvdri ; as a 
ilieoloman and Hebraist John Somos^ ; as an historian and philo- 
logist Stephen Horrdth, who endeavoured to trace the Magyar 
descent from the earliest historic times ; as writers on jurisprudence 
Almnder Edvy and Fdul Szlemenics. (For an account of the his- 
torian George Fcjdr, the laborious compiler of the Coder DManiaii^ 
cusj see FejAr, vol. ix. up. 64, 65.) 

The establishment of the Hungarian Academy of Sciences^ (17th Academy 
Hovemher 1830) marks the commencement of a new period, in period 
the first eighteen years of whidi gigantic exertions were made as (corn- 
regards the literary and intellectuu lift of the nation. The Ion- mendng 
guage, nursed by the academy, developed rapidly, and showed its 1880). 
capoci^ for giving expression to almost every form of scientific 
knowledge.* By offering rewards for the best original dramatic 
productions, the academy ]^rided that Ihe national theatre should 
not suffer from a lack of classical dramas. During the earlier part 
of its existence the Hungarian academy devoted itsrif mainly to 
the scientific devriopment of the language and philological reseaidi* 

Since its reorganization in 1869 the academy has, however, paid 
equal attention to the various departments of history, artdueology, 
national economy, and the ^ysical sciences. The encouragement 
of polite literature was more especially the object of the Eisfaludy 
Society, founded in 1836.^ 

] The rabject la stmUar to that of GriUparzefa tragedy, Ein ireuer Eiener 

sciatf Junrtta 

s It tms foimM In 1825 throng the generoaify of Count Szdehenyi, who de- 
Toted hla whole Inorae for one year (60.000 floiina) to the pnrpose. It waa aoon 
anpported hr contillmtiona from all qnarten ezo^ from the Gormment. 

* Among th(B earlier publications of the academy were the TudomdnMr 
(^snry of Sdenoes, 1884-441, with its supplement Utmtura% the Kikijmi 
JatAirtn (Foreign Tlieatrea); ftic Uaggarnielv rtndnert ^System of the Hnn- 
gai^n langnagA 1846; 2d ed.. 1847); Tarlona dictlonarlea of scientific, mathe- 
matical, phUosophlcai, and legal terma; an Hnngarion-Oerman dlciionaiy (1885- 
88); and a Gloasaiy of Provincialisms (1888). The ATtpps&dMr (Great Dictionary), 
begun by Cznczor and Fogarasi in 1845, was not ismed tm 1862-74. Among the 
re^r organs of the academy arc the “Transactions” (from 184(8. hi some 60 
Tol^andthe “Annuals.” 

^ Among its earlier productions were the KemteH ASnyrMr (ITational Ubnry), 
published 1848-47, ana continued in 1852 under the title tijfaVbKemxetikSnyvtdr^ 
a r^KisItoiT of works by celebrated authors; the KUlfStdt EefAnytdr (Treaniry 
of Foreign Komances), condsting of translations: and some valnable Sections 
of proverbs, folk-songs, traditions, and faUes. Of the many later publications of 
tee Rlsfaludy sociefy the most Important as regards English literatnro ii the 
Ehttk$pire Jainien IfanlSi (Complete Works of Shakeqieaie), in 19 vols. (1864-78) 
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as lucliael Voros- 
I lost pcriodj com- 

!!g ^SSlL!i!ST «.THCK"and “King Lear." GenroiUylea 

^S^tSterf g^- published at Pest in 1864 after his death by 
Serous John GaiavinhisS^al XfcM 
shorn ^«ii»»<tble nbili^ as an e^ l»et, bnt his gnatat incnt 
vras lather as a lamancist and ballaSpiiter, os shoim by the Pen 
Ske^" or TMreJ^ (1845), and his legendary smes ^lyddi* 

but his^or^- (WmeSoo^, 5r 
and Ajaoiheosis are much 

tnm^tor of F. (X Dahlmi ^ 

Assenezi^aUe tndtersof lyrical poeby dunng ttie wlier part 
of ™« penod may be menhoned among otnen Franw t^ssar, 
Joae^ ^tnes, and Andrew Kunoss,— also Lewis SzaW and 
Aiia^diar Yadmtt^ whose songs and romances are of on artlcs and 
cbanateTt and the samd lyricist B£Ia Tdrkanyi. As an 
orifi^l bat nriier heavy lyric and didoctic poet we m^ mention 
Peter Vajda, who veas, moieorer, the tmnriatorof Bulwers “Mglit 
and hloniing.” Of a more distinctly national tendency arc the 
lyrics of John Krin^ and John Erdelyi, bnt tbe reputation of the 
latter was mo» espeenrily doe to his ooUectious of folk-lore made on 
behalf of the Kisfundy sode^. hlore popnlor than any of the pre- 

a 'f and well-hnown in Bngland throngh Sir John Bowling's 
ition, axe the cbaxming^yncs of Alexander Fet&fi, the “Bums" 
of Hnxigaxy. His poems^ embodying as they do the national 
genin^^re passed into the very utb of the Perale ; particularly 
IS ha happy u. the pieces deseriptira of nxaV liies In his Terse 
*‘Folk-tu«,'' and “ B^ads,** Akpdk (1852)| may 
^liehael Tompa, another popuor poe^ be regarded as sometunes 
hardly less ieucitoas. The most diventely ^(ted Magyar singer, 
however, is John Axony, whose talents have been dia[daycd, not 
only in ballads and lyrim etfusum^ bat in almost emy branch of 
poetv exewt tbe dn^tiCi Especiiilly famous is the Toldi trilogy, 
of wnieh the first port TpMi, in 12 canton rdating to the yoath 
of the hero, was published at Pest in 1847 : the tmrd part, Toldi 
(TolaTs Eve), deseribing his fall and deotiu in 18^ ; and 
the middle part, Tiidi Sscreim (IVildi's Lore), in 1870. The 
Hagyidai eagdnuok (Eida Gipriea), a fine humorous ^ic poem in 
4 cantos, appeared in 1852L A. coUectiTe edition cd Annys poctl 
cal worn was pnbliabed at Pest and Yienna in 1867. 

Axnopg recent lyricists who have attracted attention are the 
fcBoiring i^-Coloman Tdth, who is also the onthor ot smtal einc 
^ diamatie peoes; John V^da, whose JSXaOh SXlUminmk 
(Uinor Poems), pnbliriied by the Eistaludy society in 1872, are 
poruy written in the mode of Heines and are a pleasing b^ 
meluc^y diaracter ; Jobeph lAviqr> known also os the translator 
of Shakeroeaie's TUw AjidrM^ns, Tamina of the Shrew, and 
amry IKi and Piaal Gyi^, who, not <^y as afanltl^ lyric and 
me PMt, bnt as w^paxtiri critical writer, isb^ and 

irixmBwjiAd»» IS jostily prized as one of the^ Magyar ^ms 
^t boa app^ in modem times. To the above may be ^ded 
Joseph Zalir. Samuel Jfyflas, Joseph 
^wis ToImi, &e aesrtimemal Bzelester and uo 

?***“^ V “** conceited in ^ataiotic T;„n 

|b^ adi^ a miber lomantie siyle, bnt^^Sfefc /qJS 
IS on escellent degeripHvB «ShA 
wthw al Tacafe daTgfc (CrielJt Sonea . 1876),^ 


totto whoa of Gay, l>artato 5|“f. 

lyricalMture. Tlifa feature i^ iioticcaWe *” “i® 

(18731 ofLadislaus Tbrkos, and the Jforfrrw Jf(W/lr(18/4) of wcmuius 
Sh-y! A^in^tic satirical i»ct lias rewntly anwircd in Letri* 

wo of tbe latest remarkable prrfnctioiw of Mnwnr jPOt^V 

must not omit to draw attention to the Charlr* 

SzdsL which poem was rewirdcd with the pme of the nmdciii^ 
Th^ulycct, taken from the age of Ilnuranon dii valo', « 
worked out from mcdimnil legends, and gives an excellent descrip- 
tion of the times of St Ladislans of Utmairy. Cbaric.s Szasz is 
ccncnlly heller knomi as n metrical translator than as an 
met He is the Mogyariwr of Shakes ware C/co- 

™ ’pcto, JIcHnf r/f/., il infrrs TaU^ 

ns also of some of the best pieces of Burn*, 
e\% Milton, Dttanger, Lamartine, Mtlor Hugo, 
Goethe, and others. ^ A translator from Byron and Pope npiiPstrcd 

also in ^lanrice Liikacs.^ « • % t 

Mwuwhac dramatic lUemlun' has found mam; champions, of 
whom the most eucroetic is the late hdward Sagligeli, prt>pne 
Joseph Sratlmidry, who bos enriched the Jluiiganan stage with more 
than a hundred pieces. Of thtiw the niort popubr arc comedies and 
scrio'comic national dramas. His recently produced tragwly Ife.o 
IV. is also much admired. A less prolific hiil more das>ical wiitcr 
appeared in Charles Obcmyil^ whose Georye /f is 
Itotona'a Bdail- Adn, one of the l«$t lustoncal tragcdiC’. in the Inn- 
googe. Sevcnil of the already mentioned lyric and epic jkk ts wt re, 
as we have shown in the case of Vdrusiuarty, occaMoiial wnUiualso 
for the drama. To these wc may odd the gifted hut unfortunate 
Sigismund Czakd, Lewis Dob<^, Joseph Srigidi, IgnatxnsJSam*, 
Joseph Szenvey (n traiislator from Schiller), Joicph Gaol, Chant*' 
Hugo, Lawrence TdlU (the hlagyarucr of the ScAod /or Seandafl, 
Enicrio Vnhot, Alois I)cgtc (n^iially famous os a novelet), Stephen 
Toldy, and Lewis Ddezi, author of thcjKipular prize dinma CitSfc 
(The Kiss). Az tmler iranoedidja (The Tnigc«ly of Man), hy 
Bnicrie hladacli (1861), » a umniatic jioeta of a nhilosopliical and 
contemplative diameter, and is not intended for the stage. Among 
the latest most siiccc«>riil draxn.itlc ]dcicii may lie iiieutloned the 
Jbltt rosssa (Village Scamp) of the late Kdwaiu Toth (1876), wlilch 
represents the life of the Hungarian |H.*avaiitfy, niid shows both 
poetic seutimeut and dramatic skill ; A sztnlm hnreza JCoinlut of 
Love), Vy Count Oeza Zicli^* ; (1876) and the pnre iRigi*dy 

Tamom (1878), by Anthony Vurady ; Jdimz (1877), by Gregory 
Cslky; ond the dramatized romance Ss^j> iHkhat (Ilandsonio 
Miclml, liy Mamicc Jokai (1877). The princi|ial merit of thi^ 
author^s dmma Milton (1S7G) consists in its brilliance of langusgt*. 
The&nv/cm £rioh{;a(&kool of Ijove), hy Lngcric Bukoiiy, althougli 
in some parts cxauisxtcly worded, did not meet with the ii|«i>hiK»c 
accordedf to his /ii)wcnu Pista Ikltmdn}fO (1874). The GrM Dor^ 
yidndf /Tdirndn (Count Coloman DoniumU) of Bela ncTt^nyi\l877} 
is a social tragedy of the French school. Anioiig the most tcccut 
writers of comedy we single ont Ar|ud Bercrik lor his A hdiasit^ 
(The Matchmakers) ; Ignatius Sulyorsky for his Abi dijiA'amtfa 
(Female Hiploniac }') ; and tlio above-mcutioncil Gregory C-iky for 
his EUendllhntailan (Tlic Irresistible), produced on the in 
1878. As poindnr plays the Sdrga csil6 (Bav Foal) and A rifrot 
hng^lUrU (The Red Purse) by Fraucis Crepr^hy, havo their own 
special merit, and were often tejircaented in 1876 and 287P at Buda- 
pest and elsewhere. 

Orimnal romance writing, which may be said to haw commenced 
with Bngomes and Kaniian at the close of the IStli, and to have 
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G}bn. Auirestos Orec^ Ladhhus Avear, SletsmenS Aca, 8tn4icn iVIrs. and 

tacldtiiially mrattcincNl, liaie aMlstCil In 
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iBoailm Itama, Anthony Vdndjr, Andreir 5xati3. 

hewto IldexI, IWh ErUiU. £^netle Gd«i4r,iaul 
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found a representative in Francis Veraeghy at the be^nning of the 
19th century, was aitenraids revived by Fay in his Bflteky hdz 
(1832), and V contributors to certain literary magazines, espe- 
dally the Aurora^ an almanack conducted by Charles Eisfaludjr, 
1821-30, and continued by Joseph Bajza to 1837. Almost dmul- 
taneondy with the rise of the Eisfalady sodefy, works of fiction 
assumed a more vigorons tone, and began to present just claims for 
literary recognition. Far from adopting the levity of style too often 
observable in French romances, the nfogyar novels, luthongh en- 
liven^ by touches of humoor, have generally rather a series his- 
torical orpolitical b&iriug. Espedall}’ is this the ca&e with Nicholas 
Jdsika’s Alaji (1^36), A csclids Jlagjfarorszdgon (The Bohemians in 
Hungary), and^z ittolsdUdiori (The Last of the Bithoris), pubUshed 
in 1847. In these, as in many other of the romances of Jdsika, a 
Ti wTi moral standard is aimed at. The same may be said of Baron 
Joseph EotvbVs Kar(hniisi (1839), and Fah^ JcfftjzdJe (YBIa^ 
Notary), published in 1845, and translated into English (1850) by 
O. T^nckstem (see Eorvos, voL viiL p- 455). The ArvuJ^ntfv 
or Inundation Book,” edited Eotvo^ 1839-41, is a collection 
of narratives and poems by the most celebrated authors of the time. 
Of the novels produced by Baron Sigismond Kcmefiy the Gyujai 
Pdl (1847), in 5 vol&, is, uom its historical diameter, the most im- 
portant His Firj is no (Husband and YTife) appeared in 1853 
(latest ed., 1878), HiiA Fajwigik (Fanatics), in 4 vols., in 1858-59. 
The grapmc descriptions of Hungarian life in the middle and lower 
classes oy Lewis Kuthy won for him temporary renown ; but his 
s^le^ fhongh flowery, is careless. Another popular writer of great 
originaliQ* was Joseph Badakovics alias Vas-Gereben. The 
romances of Baron Frederick Podmaniezky are simpler, and rather 
of a narrative than colloquial character. The fcralc writer Panl 
Eovdes excels more particalarly in humorous* narration. Fay*s 
ringular powers in this direction were well shown by his Jdvor arvos 
is BabalorAmbrus szolgdja (Doctor Javor and his servant Ambrose 
Bakator), brought ont at Pest in 1855. Tlie Besz&lycl: (Tales) of 
Ladislans Beomy were produced in the same year, his Fitszldhjia 
(Son of the Posztas) in 1857. Pleasing hnmorons sketches ore con- 
tained also in Ignatius Nagy’s Beszibjch (1843) and ** Caricatures ” 
or Tor^:^^ (1844) ; in Caspar Bemaf s Fresio l:ijKh (1847-50) ; in 
Gnstavns Lanka’s Fidih, and his Aji rigi vildg (The Good Old 
World), published respectively in 1857 and 1863 ; and in Alexander 
BaUzs's Beszilgei (1855) and TfikdrdarahoJe (1865). Among authors 
«?f other hbtorical or humorous romances and talcs whidi have 
wp^ixed from time to time are Francis21Arton alias Lewis Abonyi, 
X^ph Gaal, Panl Gjnh^ William Gyori, L^rus Hon'uth, the 
short-lived Joseph Irinn, translator of **Dnclc Toni’s Oibin,” 
Frauds Ne}*, Albert Pmffy, Alexander Yacbott and his brother 
Emeric (Vahot), Charles Szathmuij*, Desider 3Iaigittay, Yictor 
Yngda, Joseph Bodon, Atala Eisfaludy, John Ermky, and the 
several writers whose names and latest worls are noticed at the end 
of thisparagraph. But by far the most prolific and talented novdist 
that Hungary can toast of is Maurice J6kix, whoso power of 
imagination and brilliancy of styl<^ no less than true representa- 
tions of Hungarian and character, have earned for him a Euro- 

gmi reputation. His earlier romances, published before the revolu- 
tion of 1848, are chi^y of a socid or political tendency. Of his 
more recent prodnetions the best known are maggar ndboh (A 
Magyar Nabob), with its continuation Fiir/fdfhg ZoUdn, publislied 
in 1853 and 1854 respectively ; Bzerelem holon^ai (The Fools of 
Love, 1867) ; Az djf5!Ui€snr (The New Landlord), translated into 
English by .L J. Patterson (1868); Fchde ggimdiUoh (Black 
Dlamoudi^ 1870) ; A fivu szdzad reging^ (The Bomance of the 
Coming JDentui^-, 1873); Az ikt homididsai (Tlie Comedians of 
life, 1876) ; the I^torical romance S^p ^Uchdl (1876) already 
referred to ; and his justly admired and vividly interesting worK 
Egg « (God is OnSf^ 1877). Tlie events of the last-mentioned 
novel, in which the Unitarians play an important part, are sup- 
posed to take place between the years 1848 and 1859, and the scenes 
arc kid partly in Tran^lvania, partly in Italy. In his A TUvUlen 
ti^ (Nameless Castle, 1878), the author connects an epoch of French 
lustory with Hangarian, and gives an account of the Hungarian 
^y emph^cd so unsuccessfully against Napoleon in 1809. Bah 
Bcffry Baby), produced in 1879, is a tale of the times of 

Joseph 11. _ Defects occasionally observable in Jdkai’s works arc 
want of unity, consistency, and probability. Of the novels pro- 
duced by qtlier authors since 1870, we may mention A 7iol az ember 
(Where the Man Be^ns), by Edward Bavassy (1871^ in 


which he severely lashes the iuing Magyar nobility ; Az in iriner- 
^im(My Acquamtances), by Lems Tolnai (1871) ; and Anatol, by 
Stephen Toldy (1872) ; the versified romances Dili bdbok 7ieto (Hero 
of the Fata Motgana), generally ascribed- to Lallans Anmy. but 
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interestinK as specimens of natiatire poetry; Kdhady B&a (1875). 
a of Hungarian provincial life, by Zoltdn Beot%, a pleasing 


writer who possesses a fund of hnmour, and appears to follow the 
best English models ; Edith iSriincU (History of Edith) by Joseph 


Frfm (1876) ; Ngomardsdg istoldja (School of Misery), by' the pro- 
Bfic author Arnold Yertesi (1878) ; Titkolt szerclan (Secret Love), 
by Cornelius Abiuiui (1879), a social-i^iolitical romance of some 
merit ; and TQ idUk, awdi embereh (Modem Times, Men of the 
Post), by L. Yeka (1879). In the Rihm (At Home), by* Alois 
Di^gre (1877), the tale is made the medium for a satirical attack 
njran official corruption and Hansorian national vanity ; and in 
the Almok dlmodtga (Dreamer of Dieams), by John Asboth (1878), 
other national defects are aimed at. A roaz szomszid (The Bad 
Neighbour), hy Charles Ya^ay (1878), is a felicitous representa- 
tion of the power of love. The Az tiioM Belek (The Lart of the 
Beheks), by the late Charies Piteiy, is a work ndh in jioetic inven- 
tion, hnt meagre in historical matter. The reverse is the case with 
HheZajMpap (Priest Le^ris), by* Charles Yiykay (1879), the scene of 
which is placed at Pest, in the beginning of the 14th centniy. In 
tills romance the interest of the narrative is weakened by a super- 
abundance of historical and orcluBological dotaiL 

As regards works of a sdentific character, the Iklagyars until 
recently* were confessedly behind hand os compared with many other 
European nations. Indeed, before the foundation of the Hungarian 
academy in 1830, but few such works ckiminf^nerBl recognition 
had been published in the native lanjgoage. Bren in 1847 astro- 
nomy, physics, logic, and other sub^ts of tho land had to to 
taught in several of the lyceums through the me^um of Latin. 
The violent poUtical commotions of the next few years allowed but 
little opportunity for the prosecution of serious studies ; the sub- 
sequent quieter state of the countiy, and gradual re-cstablisbmcnt of 
the IfLumagp os a means of education, were, however, more favourable 
to the ucvmopment of scientific knowledge. 

In the department of pliilosopby, besides several writers of disser- 
tations bearing an imitative, didactic, or polemical character, Hun- 
gary can boast a few authors of inde^ndent and original thought. 
Of these one of the most notable is Uy*ril Horvath, whose treatise^ 
published in the organs of the academy dispky a rare freedom and 
comprehensiveness of imagination. John Uctenyd and Gustavos 
Szontagh must to rather regarded as adopters and developers of the 
ethical teacliing of Samuel Eotelcs in the prerious period. 
Hyacinth Rdnay in his Mutatvdng (Bepresentation) and Jellemime 
(Cliaractcristics) endeavoured to x^miuarize psychological studies. 
The philosophical labours of the already mentioned John Erdelyi 
and of Augustus Greguss won for them well-deserved recognition, 
the latter especially toing famons for his sesthetical productxoni^ in 
which he appears to follow out tho principles of Yischer. Tlie 
Tanulmdngok (Studies) of Greguss were brou^t out at Pest in 1872. 
The rejmtation of John Szilasy*, John Yarga, Fidclins Beely*, and 
Francis Ney arose rather from their works bearing on the subject of 
education than from their contribntions to pliilosopby. 

The khonrs of Stephen Horvath in tho preceding period had pre- 
pared the way for futuic workers in the field of historical literature. 
Specially meritorious among these are ^lichael Horvath, Ladislans 
Smay, Panl Jaszay, and uonnt Joseph Teldd. The Maggarok 
ibHhvUe (Histoiy of the Skgyaxs), iu 4 vok. , first published at Papa 
(1842-46), and afterwards in 6 vols. at Pest (1860-63), and in 8 vok. 
(1871-73), is the most famous of Slichael Horvath’s numerous his- 
torical productions. Ladfiskus Szaky’s Mdggarorszdg tMineie 
(Histoiy of Hungary), vols. L-iv. (Leipsic, 1852-54), vols. v.-vi. 
(Pes^ 1856-61), second edition, L-v. (1861-^6), is a most compre- 
hensive work, stowing more particnkrly the piogre» of Hun^ikn 
legislative devdopmeut in past times. His style is elevate and 
concise, hut somewhat difficult Magyar histoiy is indebted to 
Paul Jaszay for his careful working out of certain special periods, 
as, for instance, in liis Maggar ncmzet napjai a l^rigibhtddldl az 
arang bulldig (Days of the Hungarian nation from the earliest times 
to the date of tlie Golden BuB). Count Joseph Tdeld is famed 
diiefly for his ITitnyadiak kora Maggarorszigan (The Times of the 
Ilunj^ys in Hun^ty), vols. L-vL (Pest, 1852-63), x.-xii. (1853- 
57), the result of tiiirty years’ labour and research. In particular 
departments of bistoriem literatare we find Geoige Bartd, author of 
Cammentariarum . . . 7t5riN7^.,tom. L-iii.(Pozso 2 iy, 1847), John 
Czech, Gustavos Wenezd, Frederick Pesty, and Paul Sdemenics, 
os ivriters on legal histon* ; Joseph B^jza. who in 1845 commenced 
a “Hktoiy of the lYorld, ’ Alexander SzQogyi, some of whose works, 
like those of Ladislans Bovdiy, hear on the past of Tnuitylvania, 
otherd on the Hungarian revolution of 1848-49 ; Charles Lanyi 
and John Paucr, authors of treatises on Boman Catholic ecclesi- 
astical history; John Szomtothi, Emeric Bth'esz, and Balogh. 
writers on Protestant chnrdi history ; 'VYillkm Frakndi, bio- 
grapher of Cardinal Pdzmdn, and historku of the Hungarian diets ; 
and Anthony Gevay, Aaron SzOadi, Joseph Fodliradczky*, Charles 
Szabd, John Jemey, and Francis Snkmon, who have inves- 
tigr.tea and dnddated many* special historical subjects. For th 
medkeval history of Hungary the Mdigdskari dipl<ma*?*lxLi 
(Diyilomatic Memoriak of the Time of lilattliias Cor*'* i*iie nation, 
the academy under the joint editerslup of Ivarde settled under 
^beitHjirj'.oirords interatingninterial. . (the Dobrndscha), 

non based on extensive investigation. ^ o : j 

Ferenez . . . 6ssxesl-Bv&e (The Secret p '-OMnes of berm and 
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1GC1-1 1), Iqr Jolim ParilcT (ISifi). Among the many hiatoriam of 
KflgvAr KtmttiTe Francis Toldy alias Scliedei lioMa the foremost 

I hcf . As eomjnicn cl nsefnl manuaU xne^ he mentioned also 
osepli SzvoY^n^i, ^Itan Bedthy» Alesmnder Jmre, JF^nl Jamhor, 
liftdmatts John RomToi, and Josejpli &einnj]ei, junior. For 
phnolo;;lcai andctlmcsgraplaeal rescnreh into the ori^n and growth 
of the langnage none cxcus Panl HnufalvY. He is, moreover, the 
warm Advocate of the tlieoty of its Ugrio-Finnie origin, as estab- 
lished the late Uralian tmTelier Anthon^r Begoly, the xesnlt of 
whose lA)onrs llonfalvy jiablished in 1864, under the title A Vagvl 
fvM is nip (The Voffll Land and Feople). Between 1862 and 1866 
valoahle philological studies bearing on the same subject were nub- 
llshcd by «Toseph Badens in the leCzlemCnycJs (Phi- 

lological Transactions). This penodical, issued hy tho academy, 
line during the last decade (1870-^0) contained uso comtAtatlve 
fintiiH ^ Arminios FdmbAyand Gabriel iBaluit, of the xlIagyRr, 
Turkish-Tatar, and Kongolian dialects. 

As compilers and authors of works in various sdentidc branches 
allied to history, may be particularly mentioned-^in statistics and 
geography. Alexins F^nyes, Emeric Palnffiray, Alexander Konck, 
JoImnnnfoln%Ch8rIesGalgtey,(a»rieaKcleri,LeoBeothy,J^ 
Kurosi, Charles Ballagi, ana Pan! Kirdly, and, as r^r^ Trann’l- 
wnia, J.ouWaus Konurj in travel, Arniintcw Vdmfierr, Ignatius 

Colanhfir. Ifn/rMf .Tnfm n a 


numismati^, John Erdy and Jaeo( Rupp; and in joiwmdDnce. 
Augustus K^wy, Theodore Panlcr, Dostams Wenesd; Emette 
Ignatius Frank. Euico 2367 mat 
actmty has been displayed in histoiy and its allied branches; owinw 
to tbe direet cneonragement gim hy the Hungarian l^toriod 

com. 

JtojrfU^nding tlw exertion, of Panl BqMt to aroow an in- 

“IfanMriM n“S''wT''Tc^ Mtaitofincnt in 2841 of the 
Hnnganan Boyal Aataral Science Association,*’ no general acti- 
vity was inanifcstcd in ® _ i™' .r 
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signs of lencwed animation, and soon advanced with lajdd 
amaes in the same direction, but with a more popular aim ^n the 
academy. This may be seen from the foot that liotwcon 1888 and 
1878 the number of its members increased ftnm some 600 to about 

KAnO_ fiSnAA lAVU. Sn nfs ramilnti MMTiiTtB 111 1 \iib 


showed 
strides in 


as, for instance, Darwin s Orifftn Qif Species ; Huxl^n Zessons in 
Physiologu; Lubbock’s PnMsfwic Times; Proetdr^s Other l^orids 
than Ours; Tyndall’s Seat as a Afode t^Solian, &c. Versions 
have also been made of Cotta's GcoZoirie der Ch^ivxirt and Helm- 
holtzs Popnlhrc VMesungm, As important original monographs 
we note— As drapdlg a FiumH bh^lben (Ebb and Flow m the 
Gulf of Knme), ter Emil Stnlilbcagcr (1874); SamrorKdffPiSe- 
/rt«ncfj;tt(ThaAraclmlda of Hungary), by Otto Hermann (1876-78): 
J/hguaroresdo tad^wi is vaOerminnd (TJio Iron Ora and Iran 
PnK&cts of Hungary), by Anthony Kci^y (1877); Afogwirorswitf 
nevezeUseVb dMnt^^ainaJs ehmiai . . . megdzsgdJdsa (Clicmicnl 
Examination of the most famous Tobaccos of Hmurarr). bv Dr 
Thomas Kosnt^ (1877). ^ 

In order to give a general idea of Uie dominant portion that the 
native Hungarian literature has obtained during the last half cen- 
tury, WB conclude our sketdi witli a few statistics of Die nnm'ter of 
books and periodicals issued from the press at TariouB ^tes rince 
the foundation of the ocademy. In tbe year 1881 there were 184 
hlumr works published ; in 1853 tlicre were 338 ; this nnmber in 
1874 iuer^ to 946 ; in 1877 to 1067 ; and is 1878 and 1878 to 
1812 and 1154 reniectivdy. In 1879 there appealed also 211 
^rman works, and 185 in other non-Hogyar languages. In 1880 
the numW jd Hajmr periodicals was 10 ; In 1648-48 it increased 
to 80, Imt fell in 1850 to 8. In 2867, after the restoration of the 
tfupganan constitution, the number was again 80, and increased so 
mradiy daring the next twelvo years that by 1879 it reached 324, 
and has in the present year (18801 risen to 368. There are now! 
moreover, 19/ sewsimpers and journals of all kinds in the non- 
wa^ languaws, viz., 114 German, 61 Slavonic, 18 Hoamauhn, 

«. .* ac 

PnWlahcd at Poawv/% jKSjot 
I* '** <^n«™®ng poriUon now,— or if we c«J 
Site mat, .though constanUy surrounded and pressed hv fmitm 
mi gMi^ dementar, tiie lutiTO langu&ge and litemtate Iuto 
not only not been overpowered, but have even cained tlip mnbfjrtw 

M dettmed to Jw a common oud cndnrinit bond of union 

compriwd under ^e crown of St Stei^. 
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HUXS. Tis authentic Iiistoi 7 of the Huns in Europe J Quarrels soon arose, partly oat of the circum^nce that 
begins abont the year 373 when under a * the Bomans had sought to make alliances with certain 
fe3dernamedB5mnir(or,accordingtoson:e3ISS.,Balamber) | Danubian tribes which Euas chose to regard as properly 
they began a westward movement from their settlements ■ subject to himself, partly also because some of the 
in the steppes lyins to the north of the Caspian. After | undoubted subjects of the Hun had sought and found 
cmshin". or comp&ng the alliance of, various nations j refuge on Boman territory; and Theodosius, in reply to 

■ ' ..I .t _ - — I TTi : rp s ! an indignant and insulting message which he had received 

about tUs cause of dispute, was preparing to send off a 
special embassy when tidings arrived that Buas was dead. 


unknown to fame (Alpilzuri, Alcidzuri, Himari, Tuncarsi, 
Boisci), they at length reached the Alani, a powerful nation 
which had its seat betneen the Volga and the Don ; these 
also, after a struggle, they defeated and finally enlisted in 
tTiair service. They then proceeded, after a short interval, 
in 374 to invade the empire of the Ostrogoths (Gren&ungi), 
ruled over by the aged £tmanati(^ or Hermanric, who I 


and that he had been succeeded in his kingdom by Attila 
and Bleda, the two sons of his brother ^lundznk (433). 
Shortly afterwards the treaty of Hargus (not far from the 
modem Belgrade), where both sides negotiated on horseback. 


died (perhaps'by his o^vn hand) while the critical attack t was ratified. By its stipulations the yearly stipendium or 
was still impending. Under his son Hunimund a sec- 1 tribute payable to Attila by the Bomans was doubled ; the 



was organized; bnt 
and finally in the death 
of his son Witheric put i 

ine the condition of vassalage. Balamir now directed ! as the Bomans were concerned ; and during this period 
his victorions arms still fnrther westward against that ; probably it was that the Hons proceeded to the extensive 
portion of the Tisigothis nation (or Tervingi) which | conquests to which the contemporary historian Pnscus so 
acknowledged the anthoiity of Athanaric. fiic latter ; vaguely alludes in the words : — He (Attila) has made the 
entrenched lumself on the frontier which had separated whole of Sc\*thia his own, he has laid the Boman empire 
him from the Ostrogoths, behind the “ Greutong-rampart” ' under tribute, and he tbinks of renewing bis attacks upon 
and tbe Dniester; but notwitbstaudiug all bis precantions ' Persia. The road to that eastern Idngdom is not untrodden 
he was surprised by tbe enemy, who forded the river in ! by tbe Huns ; already they have marched fifteen days from 
the night, fell suddenly upon hb camp, and compelled Itim j a certain lake, and bare ravaged Medb.'** They also 
to al^don bb position. Atbauaric next attempted to appear before the end of thb interval to bare pushed west- 
estabUsh himself in tbe territory between tbe Pnith and | ward as far as to tbe Bbone, and to have come into conflict 
tbe Dannbe, and with tbb object set about heightening tbe | with tbe Butgundbns. Overt acts of hostility, however, 
old Roman wall which Trajan bad erected in north-eastern occurred against the Eastern empire when the town of 
Dacb ; before hb fortifications, however, were complete, ‘ Matgus (by tbe trcacheir of its bbbop) was sebed and 
. tbs Huns were again upon him, and ivithout a battle * sacked (441), and against the Western when Sitmiumwas 
he was forced to retreat to the Danube. The remainder ' invested and taken. In 445 Bleda died, and two years 
of the Tbigoths, under Alavivos and Fritigem, now began ' afterwards Attib, now sole ruler, undertook one of hb 
to seek and ultimately were successful in obtaining (376) j most important expeditious against the Eastern empire ; 
tbe permission of the emperor Valens to settle in Thrace ; • on this occasion he pushed southwards as far as 
Athanaric meanwhile took refuge in Transvlvania, thus ; Thermopyla;, Gallipoli, and the walls of Constantinople ; 
abandoning the field without any serious struggle to tbe ‘ peace was cheajdy purchased ly tripling the yearly tribute 
irzesbtible Hons. For more than fifty years the Boman , (which accordingly now stood at 2100 ponnds of gold, or 
world was undisturbed by any aggressive act on the part ! £84,000 sterling) and by the payment of a heavy indem- 
of tbe new invader^ who contented themselves with over- • niU' besides. In 448 again occurred various diplomatic 

• 2 *1 If J 1 “ _ - - - 


poweno^ 
of the Danube. 


varions other tribes which lived to the north ! negotiations, and especblly the embassy of Maximin, of 
annbe.^ In some instances, in fact, the Hnns i which many carious details have been recorded by Friscus 
actoally lent their aid to the Bomans against third parties ; ! hb companion. Then followed, in 451, that westward 
thns in 404-5 certain Hnnuic tribes, under a chief or king j movement across the Bliine which was only arrested at 
named Uldin, asbied Honorios in tbe strn^Ic with | last, with terrible slangbter, on tbe Ga talaunian plains 
Badagabns (Batigar) and bb Ostrogoths, and took a ' (according to common belief, in the neighbourhood of the 
prominent p^ in the deebive battle which was fongbt | modem Chalons, but more probably at a point some 
in the neighbonrhood of Florence. Once indeed, in 409, ; fifty miles to tbe south-east, near Mery-sur-Seine). Tbe 
they are said to have crossed the Danube and invaded £ul- ; following year (452), that of the Itaibn campaign, was 
gatia mder perhaps the same chief (Uldb), but extensive | marked by such events as the sack of AgnilBrn, tbe 
desertions soon compelled a retreat Abont tbe year 433, } destruction of tbe cities of Venetb, and finally, on tbe 
a noteworthy Hunnic king, Buas or Bugulas, b mentioned, : banks of the ^lincio, that hbtorical interview with Pope 
who made himself of such importance that he received from : Leo L which resulted in the return of Attila to Fannonb, 
Theodosias IL an annual stipend or tribute of 350 pounds j where in 453 he died (sec Attiul). Almost immediately 
of gold (£14,000), along with the rank of Boman generaL | afterwards, the empire he had amassed rather than 

: consolidated fell to pieces;. Hb too numerous sons began 



Sdhafarik, however (Siir. Alt., L 322, 1S42}, snggests that this mav ' 
be an icteipolated passage. Dionrsinf Periegetes f& 200 a.d.) is ' 

J 1 • 9 M.m ^ «« « « ■ - 


came to a crisis near the river Netad in Fannonia, in a 
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Btilgam) or on the sonthem borders of Faunonia. Bie 
main body, however, appear to have resumed the pi»\t\on 
on the steppes of the river Ural vrhirii they hed left 
tiian a centuiy before; soon afterwards th^ 
history as the Bolgari (see Zeus8,J5i€/lsuftcA<ii|&c.> p# < W), 
divided into two sections, the Kutnxgnri and the 
midableTTtnrgari, who for more than sev8nlyyBaw(d85-557) 
were a constant source of annoyance and danger to the 
Baatern empire, until they themselves fell under the nsing 
power of the Avars. About the year 630 they su^eeded 
in TCigainiiig their independence, under the leodera^p of a 
duef named Eiobat^ or more prqserly Kubrai^ a person of 
great consequencei who made a treaty with the emperor 
HeiacHns. iJtar his death his dominions, according to 
Theophanes (who wrote about 800 A-n.), were divided 
among his five sons, of whom the eldest Batbaia^ remained 
with his own people near the Mmotis, while the third, 
A^mdi, crossra the Danube. At a later period the first 
of these divirions came into dose relations with the Khozars 
on the Volga, and their temtoty is spoken of as Great 
Bulgaria; for abiief account of the Dannbian or “ White ” 
Bidgatians the artide BfrccAniA and the works there 
referred to may be consulted 
We have no adequate philological data for condurively 
determining the etlmoloj^col porition of the undent Huns ; 
and, in the attempt to solve the problem by oAer means, 
the student is at all points much hampered by the vagne* 
ness and inaccnracj with which designations^ appaiendy 
ethnological, are appfied by ancient writers. jSince the 
publication of the HiVotVc GBnerate des SitnSj des Tares, 
des^ Manuals, rf des autres Tatiares Qeeidentaux of De 
Chrigpas Q7d6^6), it has been usual to identify the first 
mentfonea with the Henngnoo or BSnngnu, a people who^ 
about the end of the 3d century nc., according to the 
Chinese annals, constituted a powerful empire extending 
from the Great Wall of China to the Caspian, but who, gm- 
dnaliy falling into a state of anarchy, ultmatdy snccumbed 
to t^attacks of thdr enemies towards the dose of the 
1st Chris&n century. Their subsequent history is veiy 
obs^re; but it appears that one section of them fied west- 
ward and settled in the neighbonrhood of the Ural river, 
and tte extremely tempting hypothesis of De Qnignes is 
that these were the direct ancestors of the Huns, who three 
«ntan« afterwards began, under Balamir, to exerdse so 
formi^blo an mfinence on the affiiits of Europe. If so 
then ae Huns in aU ptobabffily belonged to the TarKA 
branen of the great Toianian laca 
Accoriii^ to the totally distinct line of inrestigation 

^ Bulgarians, and tbmfore 

sSnTi“”- ^ wer^ a« to be r^rded 

Somaniicke Studim, p. 23r«w.\ 

BmrnSnJw medieval ^ten,,S 

used mndi as the 


he proceeds to mention some of the habits which in Iiis opiniou 
stamp them os sarnKissing all other barbarinns in rudeness of life. 
Their food, in addition to sadh roots os they me able to find, con- 
rials of the half-raw flerii of any sort of animal, prepared for use by 
being carried for some time between their persons and the liacks of 
the nordy little horses which me their almost inseparable com- 
panions. Homes they have none; and thdr clothing, winch is 
made partly of linen and partly of tlie dans of field mice sewed to- 
gether, continues to be worn until it falls to pieces. Thdr weapons 
are javelins or spears tipped irith bone, and (for close combat; the 
swoid and lasso. In warfare they seldom fight in rank, the 
method of attack they prefer hdng to throw the enemy into con- 
fnrion by repeated onset made in loose array. They ate wholly 
without religion or sense of moral obligation. For later infor- 
mation tve me de|iciident on the writora of the Bj'santine lih- 
tory (sec Stritter, Jaemwice jtopuloriim olim ad JDanuhitm, Paatim 
^uxfnum, J^fuaem ^fcroi^dem, Canmim, «(i&, fneofm/fi/m, 
serijdorSbus Pfjsantinis eruto ac digeaftc, 1771-70, and the edition 
of the fragments of Ilcnandcr Protector, published in the Bonn 
collectioiO- For Chinese notices bearing or fcnjijMxed to bear on the 
snbject of the Hnns^ Be Gnignes, Tjsdclou, and De MojUb nminin 
onrdiief authorities; to these should be added Stanislos Julicn'ii 
series of papers on the Tbukin in the Gth series of the Jimmnl 
Asiatiqtte, ond Mr Wylic*s translations from the linn annuls in tiit* 


arn t 

nian lustorians % St Martin, lAnglob, and Bro^^et Sec olso thf> 
jfffUory id Georgia by the last of these anthors; tlie Chronieh oj 
Kester, wiuoh is made available to Western students in tiie edition 
of 3f. Pans; the works of JScuss, BiUinanii, and Kocrier already 
dted; Thieny, Jlidoire d Adila ti de see Stietes^nirs, 1804: 



notes 


tes; the Account of ike KHasars hy M. Dnrkary; tliat of tlie 
’ihthalitm or JFMte JTiiiu, by M. Virfcn St Martin ; and a aeriw 
of pm»» ^ Mr Howorth •• On tbcYTestcilj-DrirtinR of Momades," 
published in the tToitninf qf the Anthro/folofficfil Jnsf&nt^. 
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HUNT, Jams Heshy Lxxqu (1784-1850), one of the 

mostdelightfulofEnglishessayistsandmisGcllaneou&writciB, 

and espednlly pmai^nblo for his connexion vrith the most 
eminent literati of his time, was bom at Southgate, Octobor 
1 9, 1 f 84. Hb father, the son of a West Indian cleiuTnifli], 
had settled as a lawyer in Philadelphia, and his mother 
was the daughter of a mcrchiuit of that city-, llavinc 
embraced tbo loyalist sid®, Leigb Hunt’s fntbet was com- 
peted to fly to England, where he took orders, nnd nenaitnd 
some reputation os a popular preacher, but want ot stcadi- 
ness, want of orthodoa^*, and wont of interest conspired to 
prevent his ^taming any preferment. Leigh Hunt was 
educated at Const’s Hospital, of which school as it oTi«tfld 
lu nis tune he has left a livdy account in his autobiography. 

afterwards removed,^. 
IS^ ^ nMTcisity. « For some time 

J*® SOJS; “I did nothing hut visit nu' 
^ool-fellowa, haunt the book ataUs, and write veises.'' 
^«e tetter were publtebed in 1801 under the titte^f 
|/#«n.An, and, dthongh tho mere literary exercises of a 
J® introduce him into literary and 
SSS ’^San to write for the newspV^ 
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direction to the csreer of a man of letters* The position 
was an essentially false one, and led to an entire mis- 
understanding of Leigh Hunt’s character and aptitudes 
alike on the part of his friends and his antagonists. For 
the time he was exceedingly popular; the cheerfulness and 
gaiety with which he bore his imprisonment^ and his amus- 
ing devices to mitigate its severity, att^ted general 
attention and sympathy, and brought him virits from Byron, 
Moore, Brougham, and others, whose acquaintance exerted 
mnch influence on his future destiny. In 1816 he made 
a permanent mark in English literature by the publication 
of Hs Story of Simini. There is perhaps no other instance 
of a poem short of the hipest excellence having produced 
so important and durable an effect in modifying the accepted 
standards of literary composition. The secret of Hunifs 
success consists less in superiority of genins than of taste. 
His reflned .critical perception had detected the superiority 
of Cfliancei^s vetsification, as adapted to the present state 
of our TangnngB by Diyden, over the sententious epigram- 
matic couplet of Pope which had superseded it. By a 
ample return to the old manner he efi^ected for English 
poetry in the comparatively restricted domain of metrical 
art what Wordsworth had already effected in the domain 
of nature ; his is an achievement of the same clas% though 
not of the same calibre. His poem is also a triumph in 
the art of poetical narrative, abounds with verbal fdicities, 
and is pervaded throughout by a free, cheerful, and 
animated spirit notwithstanding the tragic nature of the 
sulgect. It has been remarked that it does not contain one 
hackneyed or conventional rhyme. Other characteristic 
traits are less commendable, and the writer’s -occasional 
flippancy and familiarity, not seldom degenerating into the 
ludicrous, made him a mark for ridicule and parody on 
the part of his opponents, whose animosity, however, was 
rather political than literary. These faults were still more 
conspicuous in other pieces published by lum about this 
date. Ere long, however, Keats’s “ Lamia ” md Shelley’s 
"Julian and Maddalo ” manifested the deliverance which 
he had wrought for En^ish narrative poetry. Both these 
UluBtrions men bdonged to the drde gathered around 
him at Hampstead, which also indnded Hariitt, Lamb, 
Procter, Haydon, Cowden Clark^ Dilke, Conlson, Bey- 
nolds, and in general almost all the rising young men 
of letters of Literal sympathies. He had now for some 
years teen married to Mariaime Keni^ who seems to have 
been sincerely attached to him, but was not in every re- 
spect a desirable partner. His own affairs were by this 
time in the utmost confusion, and he was only saved from 
ruin by the romantic generosi^ of Bhelley. In return he 
was lavish of sympathy to SheUey at the time of the latter’s 
domestic distresses, and defended him with spirit in the 
Examiner^ although he does not appear to have at this date 
appreciate his genins with either the discernment or the 
warmth of his generous adversary. Professor Wilson. Keats 
he welcomed with enthusiasm, and aided to the uttermost, 
though Keats seems to have subsequently felt that HimPs 
example as a poet had been in some respects detrimental 
to hiiiL filter Shelley’s departure for Italy (1818) Lei^ 
Hunt/s affairs became still more embarrassed, and*the pro- 
spects of political reform less and less satisfactory. TTin 
health and his wife’s failed, and he was obliged to discon- 
tinrie his charming series of essays entitled the Indicator, 
having, he say^ ’’almost died over the last numbers.” 
Thffie circ um s tan ces induced him to listen to a proposal, 
winch seems to have originated with Shdley, that he should 
proceed to Italy arid join Shdley and Byron in the estab- 
lishment of a perio&cal work in which Liberal opinions 
should be advocated with more freedom than was possible 
at home. The project was injudidons from every point of 
view ; it would have done little for Hunt or the Liberal cause 
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at the best, and depended entirdy upon the co-operation 
of Byron, the most capridons of allies, and the most pard- 
monious of paymasters. Bjnmn’s prindpal motive for 
acceding to it appears to have been the expectation of 
acquiring influence over the Examiner, and he was exceed- 
ingly mortified on discovering when too late that Hunt had 
parted, or was considered to have parted, with his interest 
in the journal. Ldgh Hunt left England for Italy in 
November 1821, but storm, sickness and misadventure 
retarded his arrival until June 1822, a rate of progress 
which Peacock appropriately compares to the navigation 
of Ulysses. 

Hunt’s arrival in Italy was almost immediatdy followed 
by the tragic death of Shelley, wMch destn^ed every pro- 
spect of success for the Liberal. Hunt was now virtually 
a dependant upon Byron, whose least amiable qualities 
were called forth by the relation of patron to an unsym- 
pathetic dependant, burdened with, a lai^ and trouble- 
some family, and who was moreover incessantly wounded 
in the most sensitive part by the representations of his 
friends that he was loring caste ly the connexion. The 
Liberal lived throng four quarterly numbers, contain- 
ing contributions no less memorable ^n Byron’s ” Vision 
of Judgment” and Shdley’s translations from Faust-, 
but it produced little effect on the whole, and in 1823 
Byron sailed for Greece, leaving his coadjutor at Genoa to 
slmt for himself. The Italian climate and manners, how- 
ever, were entirely to Hunt’s taste, and he protracted his 
reridence until 1825, produdng in the interim his matchless 
translation of Bedi’s Baceo in Toscana, and the religions 
work subsequently published under the title of TheEdigUm 
of the Seasrt. Ih 1825 an unfortunate litigation with his 
brother brought him* back to England, and in 1828 he 
committed the greatest mistake of his life by the publi- 
cation of his Lord Byron and his Contemporaries. The 
work is of considerable value as a corrective of merely 
idealized estimates of Lord Byron. But sudi a corrective 
should not have come from one- who had lain under obliga- 
tions to Byron, however trifling; or however they, mi^t 
seem to be canceled by subsequent unkindness. Lei^ 
Hunt riiould also have considered that the materials for his 
estimate of Byron were chiefly afforded by a residence under 
Byron’s own roof. Apart from its obvious impropriety, 
the publication in itself is in general petty and carping. 
Hunt’s attitude towards Byron is always that of the inferior ; 
in proportion, therefore, as Byron is made to look small, 
Hunt appears stiU smaller. Ihe book’s reception was even 
more un&vqurable than its deserts. British manlinfisa and 
British cant were for once equally shocked, and the author 
especially writhed under the withering satire of Moore. 
For many years ensuing, the history of Hunt’s life is that 
of a painful stmg^ with poverty and tickness. He worked 
unremittin^y, but one effort failed after another. Two 
periodical ventures, the Toiler and the London Journal, 
were discontinued for want of subscribers, althn ngh in the 
latter Leigh Hunt had able coadjutors, and it contained 
some of his best writing. His echtorsliip of the Monthly 
Bepodtory, in which he succeeded W. J. Fox, was also 
unsucces^^ The adventitious circumstances which had 
for a time made the fortune of the Examiner no loiter 
existed, and Huntis strong and weak points, his refinement 
and his affectation^ were alike nnsuited to the general 
body of readers. Sir Ralph Esher, a romance of Charles 
the Second’s period, was more successful, and Gajtain 
Smord and Captain Ren, a spirited contrast between the 
victories of peace and the victories of war, deserves to be 
ranked among his best poems. In 1840 his circumstances 
were improved by the sqccessfnl representation of his Legend 
of Florence, a play of great merit, although it has not 
maintained itsdf upon tiie stage. Lovetts Amazements, a 
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comedjj was acted seretal jeara afterwards ; and other 
plays are extant in MS- Ilje pretty wuratiTe poem of 
TAe Mfrey was pnblished in 1842 ; and about this time 
he began to write for the Edinhurgh Sevieic, In 1844 be 
was further benefited by the generosity of Mrs l^elley ond 
lier SOD, the present baronel^ wh<^ on succeeding to the 
family estate^ settled an annuls of £120 upon him; and 
in 1847 Lord John Bussell procured him a civil list pen- 
sion of £200. The fruits of the improved comfort and 
augmented leisure of these latter years were viable in the 
production of some channing Tolomes- Foremost among 
these are the companian book% Imuginatim end Fancy 
and ITiit and Humour* la these Leigh Hunt shows himself 
as within a certain range the most refined, appreefatire, 
and felicitons of etitfea Homer and Milton may be npon 
the whole b^nd his reach, thongh even here he is great in 
the detection of minor and unapprehended b^uties; with 
Spenser and the old English dnunatists he is perfectly at 
home, and his subtle aw disetiminadng criticism upon 
them, as well as upon his own great contemporaries is 
cootinually bringing to light beauties onsnspected by the 
reader, as ihey were probably undesigned by fha writer 
His companion t'olume on the pasto^ poetry of Sicily, 
quaintly entitled A Jar of Honey from HounJL H^a, is 
almost equally delig^tfoL The Toiai and Men, Women, 
andJholsm partly made up from former mater^ The 
Old Court Suburb is an aneodotic sketch of Kcpyington, 
where he long mstded before his final xemoml to Hammer- 
smith. In lEfiO he jraUSshed his antobiography, a naive 
and accurate piece ot self-portraitor^ of affectation^ 
but on that very account free fiom't^ affectation of 
unreality^ It is more diary ol portraits ol contemporaries 
than might hare been e:q)ected, but contains very detailed 
accounts of some of the most interesting periods of the 
autiioi^s life^hb education at C9itist’s Hospital, hb imprison- 
ment, and his residence in Ita^y. In 1855 hb narrative 
poem^ on^ol and translated, were collected under the 
tifle of ^ortee tn Verse, with an interesting ptefece. He 
died at Putney, on An^t 28, 1859. 

The character of Lagh Hunt is not to delbeatc. 
not &Qm uy difficn%of lecugniang or hamtoniang 
trading futures, but from that of depicting the less adlraip- 
™ JO a iMuer consistent with the affection and 
TOpect to which it is entitled on the whole. His Tirtnes 
w^(^nning rather than imposing or briffiantj he had 
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I many with whom be would otherwise have been on good 
terms. ** Though I was a politician,” he says himself, 
“I had scarcely a political work in mylibraiy. Spensers 
and Arabian Tales ^ed up the shelves.” He was in fact os 
thorough a man of letters os ever eidsted, and most of his 
foilings were more or less incidental to that character* But 
it is not every consummate man of letters of whom it era be 
unhesitatiug^ affirmed that he was brave, Just, and piou& 
Leigh Hunt’s character as au author was the counterpart 
of his character as a man. lb some respects his literary 
position is unique* Few men have effected so much by 
mere exqubiteness of taste in the absence of high creative 
power; fewer still, so richly endowed with taste, have so 
frequently and couspicuonsly betrayed the wunt of it. As 
Wo^worth could never see where simplicity of poetic 
diction lapsed into mere prose, so Hunt was incapable of 
dbcovering where familiarity became flippancy* IVhile 
Wordsworth, however, is at worst wearisome. Hunt b some- 
times poritively offentive to fastidious readers- Ibb obser- 
vation princii^ly refers to hb poetiy, which, in s|nte of 
sodi vexatious ftiws, neverthdess possesses a bri|^taess, 
animation, artistic symmetry, and metrical harmony, whidi ' 
hft the author out of the rurik of minor poets, particularly 
when the influence of hb example npon hb contemporaries 
b taken into account He excelled especblly in namtive 
poetry, of which, upon a small scale, there are probably no 
better examples in our language than ^'Abouben Adhem” 
and "Solomon’s Bing.’* He possessed every qualification 
for a tiansbtor, and it b to be regretted that his per- 
formances in that department are not more smmerous and 
sustain^ As an appreciative critic, whether literary or 
dram^ he^ is hardly equalled ; hb guidance b as safe 
as it b genbL The no less important vocation of a 
censor was uncongenbl to hb gentle nature, and was rarely 
essayed by him . 

Tbepiindpri authorities ior Ldj^ Hunt’s life are hb^tito&fo- 
yn^y, puubhed in 1850, and xepnnted since hb death with ad- 
“ mSI 1 cwwctions, ^ the two volmnes of hb Com^denec 
finished with a cmaectiim thread of InciSKmhyhy hbsonin 188 ^ 
ine xefermces to bun u me uzitii^ and biogniplilcs of hb cob- 
A ffll bibliogra^y of Lb works. 
^^ttceUent remarks, has been published by Mr Alexondw 

HUOT, Wttiuar HEsar (1790-1864), watewsSonr 
painter, was bom nearLoi^ Acre, London, Mnndi 28, 1790 
Ovwoming ^ wual parental olgections, he iras npprenl 
tired i^ut 1805 to John Varley, the landsrepe-painter, 
mtii whom he reiwined five or aix ycara, exhibitiim three 
off at (he Hi^al Academy in 1807. He vw early 

*.® ““ety of painters in WBter.colour, of 

mte m 1824, and full meniber in 1827. To its .TbiM - 
tWM he was until the of his death one of the most 

and industnoua life were passed at Hastings. He died of 
ap^exy, Fehmniy 10, 1864. ^ * 

Hunt was one of the creators of the Tgnp««t. Bchool of 

“Po^iiy those of 
bisjater iu^ are extremely simple ; bat, by the delicacr 
humom, and fine power, of their treatment, Uiev take rni^ 
M^d to woite of Ae highest art only. Conadered teSnU 
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HUNTEB, Joes’ (1728^1793)^ — as physiologist and 
snigoon comhinedf unrivalled in the annals of medidne, — 
horn 'February 13,^ 1728, at Long Caldenrood, in the 
parish of £ast Eilbride, Lanarkshire, vras the youngest of 
the ten children of John and Agnes Hunter. His father, 
vcho died October 30, 1741," aged 78, was descended from 
the old Ayrshire family of Hunter of Hnnterston, and his 
mother was the daughter of a 2Ir Paul, treasurer of Glas- 
gow. Hunter is said to have made but little progress at 
school, being averse to its restraints and pursuit^ and fond . 
of country amusements. 'When seventeen years old he | 
repaired to Glasgow, where he for a short time assisted 
his brother-in-law, Hr Bnchanan, a cabinetmaker, who had 
involved himself in pecuniary dimcolties. Being demrons 
at length of some settled occupation, he obtained from his 
brother 'William permission to aid, imder Mr Symondi^ in 
making dissections in his anatomical school, then the most 
celebrated in London, intending, should he be rmsaccessM 
there, to enter the army. He arrived accordingly in the. 
metropolis in September 1 748, about a fortnight before the 
commencement of his brother’s autumnal course of lectures. I 
After sncceeding beyond expectation with the dissection of 
the muscles of an arm, he was entrusted with a similarpart 
injected, and from the excellence of his second essr^ Dr 
Hunter predicted that he wonld become a good anatomist. , 
'Seemingly J ohn Hunter had hitherto received no instmction 
in prepttetion for the spemal course of life upon which he 
had entered. His brother, with whom .he was now inti- 
mately associafed, was one of the most brilliant e^onents 
of medical sdence, and enjoyed the soriety of the l^t cul- 
tnred men of tire age ; bnt tiiatit was tbrongh this drcnm- 
stance that, as stated by B. A. Stafford,^ “ he was tanght to | 
think,” and that lus mind, as has been stumised, had pre- ‘ 
vions to his coming to Iiondon been idl^ heedless, and 
aimless,” can hardly be concluded in the face of what the ! 
fntnre revealed of the practical and inquiring tnm and the | 
originali^ of his mental disposition. Bather we may 
assume, with B. B. Cooper,^ that Hnnter was naturally gifted 
with powers of mind which rendered him to some extent in- 
dependent of the training required by less extraordinary 
intellects. Dr J. Bidge^^ speaking of Hunter’s permitted 
tmancy from the grammar school, argnes that early tuition 
and attainment^ at least of the Mnd imparted, being in- 
consistent with a natural education of the senses, are not 
favoniable to the ptodnction of extraordinary gt^Tiit^s - 
Hhnter’s power of estimating what was worth doing, and 
w^t could be done, is by Dr Moxon^ ascribed in part to 
his bring a man who had a free youth, not over-taught, 
nor over-strained;” and, if it be true that «the early part 
of lifi^ the school-time, h^ long been spenf^ and is ^ent, in 
pnrsnits which minister bnt little to the cnltuie of the 
mind, or to the gornmnnication and reception of knowledge 
asefdl to any class of sociely in proportion to the 
consumed,”^ it is possible that his dislike to scholastic 
exercises may have served to protect Hnnter from inflnences 
opposed to that -very endowment whi(^ mada him pre- 
emment as a teariier, namriy, the power of perceiving the 
relation of nnmerons individnal facts as illustrations of 
general principles. 


^The is thns entered in the paridi register, 'see Admns. 
Mi^n,A^ead^ p, 203. The Hunterian Oration, insK fnM in 
1813 by Dr BuUie and Sir Erenud Home, is ddirered at the Boyal 
(Allege of Snigeons on the I4th of Pebmaiy, Trhich Hnnter used to 
give as the anmveisaiy of Ids biifL 
* Ottle/s da^ 1^8, is iausenzate, see Simmons, Aceouni of . . . 
s '• mother died Nov. 8, 1761, aged 66. 

s 1853, p. 7. 

1855 ”**^****”” ^ DeetO- tfj. HmOer, p. 19, 


Hunterian Society, Med. Tima and Gasette, 
Qnaiii, ifunt. OroL, 1869, p. 19. 


Hard-workiiig, and ringnhaly patient and ridlful in 
dissection. Hunter had by his second winter in London 
acquired sufficient anatomical knowledge to be entrusted 
wi£b the charge of his brother’s practical daas, with the 
members of which, as also with the resurrection men, he 
was a universal &vourite. In the summer months of 
1749-50, at Chrisea Militaiy Hos|ntri, he attended the 
lectures and operations of Cheselden, on whose retirement 
in the following year he became a surgeon’s pnjnl at St 
Bartholomew’s, where Pott was one of the senior surgeons. 
In the summer of 1752 he visited Scotiand. Home and, 
following him, Ottley state that Hunter began in 1754 to 
assist his broker as his partner in lecturing ; according 
however, to the European Magazine for 1782, the office of 
lecturer was offered to Hnnter by his brother in 1758, bnt 
dedined by him on account of the ’’insuperable embarrass- 
ments and objections ” which he frit to speaking in public. 
In 1754 he became a surgeon’s pupil at St George’s Hos- 
pital, where he was appointed honse-surgeon in 1756.^ 
Daring the period of his coimexion with Dr Hooter’s school 
be, in addition to other labours, solved the problem of the 
descent of the testis in thefoetns, traced the ramifications of 
the nasal and olfactory nerves within the nose, e:qieriment- 
ally tested the questionwhetherveins conld act as absorbents, 
studied the formation of pu^ and the nature of the plnnental 
rirculation, and with his brother earned the chief merit of 
practically jitoving the function and importance of the 
lymphatics in the animal economy. On June 5, 1755,^ he 
was indnced to enter as a gentleman commoner at St Mary’s 
Hall, Oxford, but lus tme instincts would not permit him, 
to use his own e^qpression, ”to staff Latin and Gtedr at 
the nniversity.” Some three and thirly years later he thns 
significantly wrote of an opponent : — ’’ Jesse Foot accuses 
me of not understanding the dead languages ; but I conld 
teach him that on the dead body which he never knew 
in any languap dead or living.” “ Doubtless, however, 
lingnistic studies wonld have served to correct in him what 
was perhaps a natural defect — a difficulty in the presenta- 
tion of abstract ideas which was not wholly attributable to 
the novelty of his doctrines. 

An attack of inflammation of the Iniigs in the spring of 
1759, apparently caused by overwork, having produced 
qrmptoii^ threatening consumption, by whirii the promis- 
ing medical career of his brother James had been cat short. 
Hunter, with a view to residence abroad for a season, 
obtained from Mr Adair in October 1760 the appointment 
of staff-surgeon in Hodgson and Keppel’s expedition to 
Belleisle. With this he sailed in 1761. In the following 
year he served with the English forces on the frontier of 
Portugal Whilst with the army he acquired tire extensive 
knowledge of gunshot wounds embodied in his important 
treatise on that subject^ pnbliriied in 1794, in which, 
amongst other matters of moment, he insists on the rejec- 
tion of the inffiscrinnnate practice of diluting the 
knife followed almost nniversally by surgeons of his time. 
When not engaged in the active duties of his profession, 
he occupied himself with physiological and other srieutifie 
researches. Thus, in 1761, off Belleisle, the conditions of 
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the of the blood wen among iho subjects of 

hiB inquiries.^ Later, on land, he continued the study of 
human anatomy, and arranged his notes and memoranda 
oninflainmatton; he also aseertained by esj^rintent that 
digestion does not take place in snakes and liasards during 
hibernation, ond observed that enforced vigorous movement 
at that season proves fatal to such animal^ tho waste so 
ocossioned not being compensated, whence ho drew the 
infexance that, in the diminution of tho power of a jMirt ! 
attendant on mortification, resort to stimulants which in- 
crease action without giving real strength » inadvisable." 
A. MS. catalogue by Hunter, probably written soon after 
his return {tom Fortugal, shows that ho hod already made 
a collection of about two bundted spedmens of natural and 
morbid structures. 

On arriving in England early in 1763, Hunter, having 
retired from tib army on half-pay, took a house iu Golden 
Square, and commenced the career of a London suigoon. 
Most of the metopolitan practice at tho time was lield by 
Pot^ G HavrldDS, Shaqm, Warner, Adair, and Tomkins ; 
and Hunter sought to eke out his at first slender income 
by teaching practical anatomy and operative surgery to n 
pnvate dsss. His leisure was devoted to tho study of 
comparative anatomy, to procuro subjects for which bo 
obtained^ the xefusal of animals dying in tho Tower 
menagerie and in various travelling zoological collections. 

^ conneaaon with his raptnre of a tendo Adiillu^,* in 
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imagined by Dnbamel, but by means of additions to their 
extrenuties and circumference, excess of calcareous tissue 
being remoTed by the absorbents. Some of his most 
extraordinary experiments were to illustrate the relation of 
strength of constitution to sex. He exchanged the spurs 
of a yonng cock and a young pullet, and found that on the 
former the transplanted stmctnre grew to a fair size, on 
the latter but litue ; whereas a spar from one leg of a cock 
transferred to its comb, a part well supplied with blood, 
grew more than twice as fast as that left on the other leg. 
Another ei^eiiment of his, which required many trials for 
success, was the engrafting of a human incisor on the comb 
of a cock.^ The uniting of parts of different animals when 
brought into contact he attributed to the prodnction of 
adhesive instead of suppurative inflammation, owing to 
their possession of “the simple living xirinciple.” " The 
effects of habit upon structure were illustrated by Hunter^s 
observation that in a sea-gull which he had brought to 
feed on barley the muscnlar parietes of the gizzard be- 
came greatly thickened. A similar phenomenon was noticed 
by hi^ in the case of other carnivorous birds fed on a 
vegetable diet. 

It was in 1772 that Hunter, in order effectually to gauge 
the extent of his own knowledge, and also to correctly 
exp^s his views, which had been rcpeatecUy miss&ted or 
ascribed to others, commenced his lectures on the theory 
and practice of surgery, at first delivered free to his pnpils 
and a few friends, bat subsequent to 1774 on the usual 
terms, four guineas. Though Pott, indeed, had perceived 
that the only true system of surgery is tlmt which most 
closely accords with the curative efforts of nature, a rational 
pathology can hardly be said to have had at this time any 
existence; audit was generally assumed that a knowledge 
of anatomy alone was a sufficient foundation for the study 
of surgeiy. Hunter, unUke his contemporaries, to most of 
whom his philosophic habit of thought was a mystery, and 
whose books contained little else than relations of c as ps, 
and modes of treatment, sought the reason for each pheno- 
menon that came under his notice. The principles of 
surgery, he maintained, arc not less necessary to bo under- 
stood than the principles of other sciences ; unless, indeed, 
the surgeon should wish to resemble “the Chinese philo- 
sopher whose knowledge consisted only in facts.” In that 
case the science rriust remain unimproved until fresh facts 
arisa Too much attention, he remarked, cannot be paid 
to^ facts ; yet a multitude of facts overcrowd the memory 
without advantage if they do not lead us to fintuM i sh 
principles, by an acquaintance with which we learn the 
capes of disepes. Hunter’s coarse, which latterly com- 
prised eighty-six lectures, delivered on alternate evenings 
betweeii the hours of seven and eight, lasted from Octo^r 
to April. Soine teachers of his time were content to 
dismip the subjects of anatomy and surgery in a course of 
only six weeks’ duration. The task of lecturing is said to 
have been to Hunter so formidable that at the commence- 
m^ent of each coarse he was obliged to take half a drachm 
of landanum. His class was usually' small, and never 
exceeded thirty. Among its members at various times 
were Abemethy, Carlisle, Chevalier, Cline, Coleman, 
j 1 .y Cooper, Home, Lynn, and Macartney. Hunter was 
dracient in the ^ts of a good extempore speaker, hnin g in 
this respect a remarkable contrast to his brother William; 
and he read his lectures, seldom raising his eyes from the 
manuscript. His manner ivith his auditoiy is stated to 


* 06sem«<u»«, i. 55, 56. “May we not claim for him ” 

wforenco to these experiments, “thit 
to ^dpated hy a hundred years the scientifie date on ^Wiioli the 
preset system of human grafting is conducted t" (IlmL OraL, 1871 

® Easttffs and Observations, i. 116; t/. Worlba, L 391. 


have been embarrassed and awkward, or, as Adams puts 
it {Obs. on Morbid l*ois., p, 272), “frequently ungraceful,” 
and his langnage always unadorned ; but that his “ expres- 
sions for the explaining of his new theories rendered -his 
lectures often unintelli^ble ” is scarcely evident in his 
pupils’ notes still extant. His own and others’ errors and 
fallacies were ei^osed with equal freedom in his teaching. 
Occasionally he would tell Iris pnpils, “Yon had better 
not write down that observation, for very likely I shall 
think differently next year;" and once to a question of 
Coleman’s he replied, “Hever ask me what I have said 
or what 1 have writtw j but, if you will ask me what my 
present opinions are, I will tell you.” He was always much 
gratified when, in the conversations that he encouraged his 
hearers to hold with him at the end of his lectures, he 
found that what he said was understood and appreciated. 

Ih January 1776 Hunter was appointed surgeon-extra- 
ordinary to the king. He commenced in the same year his 
Croonian lectnres on muscular motion, continued annually, 
epopt in 1777, till 1782 : they were never published by 
him, being in his opinion too incomplete. In 1778 ap- 
peared the second part of his IWaiise on the Natural 
History of the Human Teeth, the first part of which was 
published in 1771. It was in the waste of the dental 
alveoli and of the fangs of shedding teeth that in 1754-55, 
as ho tells us, ho received his first hint of the use of the 
absorbents.^ Abemetby {Phys, LetL, p. 196) relates that 
Hunter, being once asked how he could suppose it possible 
for absorbents to do such things os he attributed to them, 
replied, “Nay, I know not, unless they possess powers 
similar to those which a caterpillar exerts when feeding 
on a leaf.” Hunter in 1780 read before the Noyal Society 
a paper in which he laid daim to have been the first to 
make out the nature of the utero-placental circulation. TTiB 
brother William, who had five years previously described 
the same in his Anatomy of ihe Gravid Uterus, thereupon 
wrote to the Sodely attributing to bimsdf this honour. 
John Hunter in a rejoinder to his brother's letter, dated 
February 17, 1780, reiterated Ins former statement, viz., 
that bis discovery, on the evening of the day in 1754 that 
he had made it in a specimen injected by a Dr arfli»l-anrie, 
j bad been communicated by him to Dr Hunter. Thus arose 
an estrangement between the two Hunters, which con- 
tinued until^ the ame of William’s last iUness, when his 
brother obtained permission to visit him. 

In 1783 Hunter was elected a member of the Hoyal 
Society of Mcdidne and of the Hoyal Academy of Smgciy 
at Paris, and took part in the formation of “ A Society for 
the Improvement of Medicd and ChiruTgical Knowledge.” ^ 
It appears from a letter by Hnnter that in the latter part 
of 1783 he, with Jenner, hod the subject of colour-blindness 
under consideration. As in that year the lease of his 
premises in Jermyn Street was to expire, he purchased the 
twenty-four years’ leasehold of two houses, the one on the 
cost side of Leicester Square, the other in Castle Street, 
with Intervening ground. Between the houses he built in 
1 1 83-85, at an expense of above £3000, a museum for his 
anatomical and other collections. These by 1782 had cost 
him £10,000, and contained preparations of numerous 
^cimens presented by Sir Joseph Banks, the Honourable 
C. Greville, and Mr Walsh. The new e^fice consisted of 
a haU 52 feet long by 28 feet wide, and lighted from the top, 
with a gallery all round, and having beneath it a lecture 


_ ’The ^ansaUions of tlio Sooioty contain papers by Hunter on 
inflamination of veins (1784), intussusception (1780), a case of pom- 
of tbe muscles of deglutition (1790), nnd a case of poisoninu 
danng]^gnancy (1794), with others written by Home, from material 
applied by him, on Hnnter’fi (^riition for tlio cure of poplitiai anonr- 
imn, on lOMo cartilages in joints/on certain boniy excrescences of the 
Jittman bodyi and on the growth of bonesa 
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theatccj and ft xaom vaed aubsequentlj for the meetings of 
the J^cseom hledieonoi, a sociefy instituted by Hunter end 
Fordy^ In April 1 785 Hunt^s collections \rere removed 
into it under the superintendence of Home and and 
another aaristant^ dndrd Among the foreigners of dis* 
tinction that inspected Ae mnaenm, Tridch was noir shown 
Hnnter twice a year, — in Oetolm to medical men, and 
in Maj to other visiton^ — irere Blamenbach^ Oomper, Foli, 
and Scaipa. In the acquisition of suljects for his 'i^acied 
biolo^ed inreat^tioos and of specimens for his museum, 
expense was a matter of smaOisomeni iritbHunter* Thus 
at one time he endeavoured, at his own coa^ to obtain in- 
formation respecting the Cetacea by* sending out a surgeon 
to the North in a Greeniaod whaler. He is said, moreorer, 
to hare glve^ in June 1783, no leas than £500 for the 
body of O'Brien, or Bynie, the Ixifili ^ant> whose skeleton, 
7 feet 7 Inches bl^ is so cDnspiaaous an object in fhe 
mnsenm of the College of Sargcoos of London.^ 

Hunter, who in thesprmgm 1760-72 hadsufieied from 
goaf, in spring 1773 from spasm apparently in the pyloric 
xe^on, accompanied by failure of tlm heart's action (Ottl^, 
p. 44), and in 1777 from vertigo with symptoms of 
angina pectori^ had in 1783 another attack of the last 
Rationed comphint, to which he wus henceforward sulneot 
traeu under anxiety or excitement of miniL 
In May 1785,» chiefly to obl^ Sharp the engraver. 
Hunter consented to have his portxait ii&en by Sir 
Joshua Re^olda He proved a bad mtter, and Reynolds 
made but little satisfactory progress, till one day Hunter, 
white rating his somewhat upraised head on his left 
hand, feU into a profomid roFene--one of those wakfam 
dreamj, seemmgfy, whidi in his lectures he has so wS 
described, when * the body loses the consciousness of its 
own exBten^»4 The painter had now befoK him ti» 
man he wonU depict, and. tntning his canTos npaide 
Z™* ** admiabla portait 

emee moat abitnlly mtoied by Mr H. Wrnir is in the 
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Among the subjects of Hunter’s physiological wTcsttga- 
tions in 178S vras the mode of groirth of deer’s nnaers. 
As lie possessed the privilege of making experiments on 
the deer in Bichmond Bsik, be in July that year hnd a 
bnek there cepght and thrown, and tied one of its extenmi 
carotid arteries. Be observed tbnt the antler which 
obtained its blood supply Uierefrom, then half-grown, 
became in consequence cmd to tbo touch. Hunter debated 
with himself whether it wnold be ehed in due time, or be 
longer retain^ than ordinarily. To hb suipriso he found, 
on re-examining the antler a week or two later, when the 
wound around the ligatured ortety was healed^ that it 
hod regained its wonntb, and wns still increasing in sice. 
Ebud, Aeu, his operation been in some way defective 1 To 
determine thb question, the buck was Idllcd and sent 
to Leicester Fields. On examination Hnnter niiBAr t o'm f d 
that the external carotid had been duly tied, but that 
certain small btnnches of the artciy above and below the 
ligature had enlarge^ and by tbinr anastomoses had restored 
the blood supply of the growing part. ITiua it was evident 
that und^ “ the stimuliu of nccessi^,” to use a phnse of 
the experimenter, the amaUer arterial channds arc .capable 
of rapid increase in dimensions to perform the oflices of the 
larger^ It happened that, in the ensuing Hecember, there 
lay in one of the wards of St Gcoigc’s Hospital n iiaticnt 
of Hunter’s, admitted for popliteal aneurism. Tbo disease 
soon prove fatal unless by some means arrested. 
Mould the suigeon, following tbo usual and commonlr 
fatal method of treatment cut down ufion the tumour, and, 
after tying the artery abOT-c and below it, evneuotc its con- 
tentat Or should he adopt the procedure, deemed by Pott 
genemly advisable, of amputating the limb nbovo itf It 
was Hunter’s atm in his practice, oven if he could not dis- 
pense with tlie neccssitj-.atleostto diminish the severity of 
o^^ion^ which he considered were an nckuowlcdinncnt of 

of the art of healiflg,‘.and compared to 
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and awakened tke attention of all . the surgeons in 
Europe.” 

Early in 1786 Hunter publitiied his Treati^ on the 
Venereal Disease, which, like some of his previous writings, 
was printed' in hia own house. Without the aid of the 
booksellers, 1000 copies of it were sold within a twelve- 
month. Although certain views therein expressed with 
regard to ^e relationship of syphilis have been proved 
erroneous, the work is a valuable compendium of observa- 
tions of cases and modes of treatment {cf. Hilton, Hunt. 
Orat., p. 40). Towards the end of the year appeared 
his Observations on certain parts of the Animal CEkonomy, 
which, besides the more important of his contributions to the 
Philosophical Transactions, contains nine papers on various 
subjects. By the death of Hr Middleton in 1786, Hunter 
became deputy surgeon-general to the army ; his appoint- 
ment as surgeon-general and as inspcctor-^neral of 
hospitals followed in 1 790, on the death of hit Adsir. Jr 
1787 he received the Bo;^ Society’s Copley medal as n 
testimony to the importance of his discoveries in natural 
history,and was also elected a member of the'American Philo- 
sophical Society. On account of the increase in his prac- 
tice and his impaired health, he now obtained the services 
of Home as his assistant at St Gtoorg^s Hospital. The 
death of Pott in December 1788 secured to Hunter the 
undisputed title of the first surgeon in England. Ho re- 
signed to Homo, in 1792, the delivery of his surgical lec- 
tures, in order to devote himself more fully to the completion 
of his Treatise on the Blood, h^ammation, and Gunshot 
IToirads, which was published by his executors in 1794. 
In this, his masterpiece^ the application of physiology to 
practice is especially noticeable. Certain experiments 
described in the first part, pp. 62-64, which demonstrate 
that artcrialization of the blood in respiration takes place 
by a process of diffusion of “ pure air ” or vital air” (i.e., 
oxygon) through membrane, were made so early as the 
summer of 1766. 

Hunter in 1792 announced to his colleagues at St 
George’s, who, he considered, neglected the proper instruc- 
tion of the students under their charge, his intention no 
longer to divide with them the foes which he received for 
his hospital pupils. Against this innovation, however, the 
governors of the ho^ital decided in March 1793. Subse- 
quently, by a committee of their appointing, a code of rules 
respecting pupils was promulgated, one clause of which, 
probably directed against an occasional practice of Hunter’s, 
stipulated that no person should bo admitted as a student 
of the hospital without certificates that ho had been 
educated for the medical profession. In the autumn two 
young Scotchmen, ignorant of the new rule, came up to 
town and applied to Hunter for admission as his pupils 
at St George’s. Hunter explained to them how he was 
situated, but promised to advance tiroir request at the next 
board meeting at the hospital on the 16th October. On 
that day, having finished a difficult piece of dusection, 
he went down to breakfast in excellent spirits and in 
his usual health. After making a professional call, ho 
attended the ^ board meeting, l^ere the interruption of 
hu remarks m behalf of his applicants by a fiat contra- 
diction from a colleague brought on one of the old spas- 
modic heart attacks ; he ceased speaking, and retired into 
an adjoining room only in time to fall lifeless into the 
arms of Dr Robertson, one of the hospital physicians. 
After an hour hod been spent in vain attempts to restore 
animation, his body was convoyed to his house in a sedan 
chair.i Hus, in his sixty-fifth year, and In the height of 

* The Toconl of HuntQr’s death in the St James Chronide for 
October 15-17, 1793, ]*. '4, col. 4, makes no ollnsion to tho innno* 

diato canso of Hunter's death, but gives the following statement: 

“JOHH Hunter. — ^Tliis eminent Surgeon and valnahlo man was 
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his mental activity, died John Hunter, ** whoso range of 
thought nature alone could fill,” and to whom, os to hut 
few among all mankind, had been ^von wisdom to inter- 
pret the dark sayings of nature. His remains were interred 
privately on October 22, 1793, in tho vaults of St Martin’s 
in the Fields. Thence, on March 28, 1869, through tilio 
instrumentality of Mr Frank Buckland, they were removed 
to Abbot Islip's chapel in Westminster Abbey, to be finally 
deposited in Uie grave in tho north aide of tho nave, close 
to the resting-place of Bon Jonson. ' 

Hnntor was of about medium lioiglit, strongly built, and high- 
sliouldcrcd and short-ncoked. llo had nn open countenanoo, and 
Inigo fcatuTCs, oyes light-bluo or groy, oyobrows prominent, and 
Imw Tcddish-ycllow in youth, later wliito, and worn curled bdiind; 
and ho dressed plainly and neatly. Ho rose at or_ before six, dis- 
sected till nine (his breakfast hour), received patients from half- 
past nine till twelve, at least during the latter imrt of his life, and 
saw* his outdoor and hospital patients till about four, when ho dined, 
taking, according to Homo, as at other meals in tlie twenty years 
preccaing his death, no wine. After dinner he slept an hour; "O tlieii 
superintended experiments, read or prepared his koturcs, and made, ^ 
usually by means of an amanuensis, records of tlio day's dissections. 

never could understand,” says Oifty how Mr Hunter obtained 
rest: when 1 lefkhim atmicbiglit^ it was witli a lamp fresh trimmed 
for furtlior study, and with tho usual appointment to meet him 
again at six in the moniine." Mr H. Loigii Thomas records- that, 
on his first arrival in London, having by dcsiro called on Huntor 
at fire o'clock in the morning, ho found him alrcadj* busily engaged 
in the dksection of insects. Bigidly economical of time, Huntor 
was always at work, and always no had in view some fresh enter- 
l)riso. He was once heard by Adams to express regret that men 
must die at nil. To his museum ho gave a veiy laige share of his 
attention, being fcarAil lest the ordenng of it shouldbo incomplete 
at his death, and knowing of nono who could continue his work 
for him, “ ^yhcn I am dead,” said he one day to Dr Gartlisliorc, 
'*you will not soon mcot with another John Hunter." Attlio time 
of his death ho had anatomized ccriainly over 500 diflerent species 
of animals, some of them repeatedly, and had made numerous dis- 
sections of plants. Tlio manuscript works 1^ liim appropriated 
and destroyed by Homo, among wbich were his eighty-six suigical 
lectures, all in full, are stated to have been ** litcrolW a cartload” ; 
nnd many pages of liis records ivoro irrittcn by Clift nndcr his 
I directions *^at least half a dozen times over, with coircotlons and 
! translations almost nitliont end," 

To Hunter, ns ho liimsclf obscn'cd, to think was a delight. His 
I mind was framed for systematic investigation, and hence, perhaps, 
i arose tlio fatigue which, more particulany during tho last ten 3 *ear 8 
I of his life, tiio dosulto:^ conversation of a mixed comimny w*ould 
occasion ” My mind is like a bcc-hivc," was a remark of his 

to Abemothy, "a simile w*liich struck mo," says tlint writer, ”on 
account of its correotness ; for, in tho midst of buzz and apparent 
confusion, there was great order, regularity of stnicturo, and abund- 
ant food, collected iirith incessant milnstiy from tlie choicest stores 
of nature.” ^ Ilunicrwnsgoncmlly, tliougu cheerfully, Indtum, and 
many a morning's labour w*ith Glut was passed with scarcely a word 
of discourse, mien, liowovor, he spoke — as wliilo rcstipgliimscdf, 
and standing upright from his dissection after stooping for hours as 
if nailed to tlio ob|Bct under investigation — ho evinced both shrewd- 
ness and wit. In conversation his wonla were well clioscn, and liis 
remarks often wonderfully forcible and pointed ; and, wlien so dis- 
posed, he could init tilings in a vc|y ludicrous point of view. lie 
articulated slowly, and in consultation gave his opinion rnudi naif 
lecturing, tho enunciation of his not seldom novol doctrines being 
prefaced by some int roductoiy illustration or histoxy. A stranger to 
artifice and finttcry, and oycn and unceremonions or evon blunt in 
8pccQli,bo rcadilycommnnicatcd what lie know and lliought, and thus 
did not always inspire others with a higher opinion of tueir personal 
consequence. We are but beginning to loam our profession," lie 
would tdl his friends; and ho was wont to say that ho was conscious 
of no pcouliar talent, but tiiat, ifhohad promoted xirofcssional know- 
ledge, it seemed to him to liavo ariaon chiefly from his disposition to 
distrust ojiinions, and to examine ovoiy subject for himself. What 
^Qws of Ins ho confidently oifored for acceptance wore such as ho be- 
lieved to Imyo a solid foundation in facts ; and tho .blind onnii- 
elation by bis fellow-practitioners of tiino-honoured errors vexed 


suddenly taken ill, yesterday, in the Council-room of St Geoigo’s 
Hospital. Aftor receiving tho assistance whieli could bo aifordod by 
two Physicians and a Surgeon, ho was removed in a close chair to his 
house, in Leicester Fields, whoto ho expired about two o'dock.” 
■Examination of tho lioart revealed disease involving the pericardium, 
ondocarcUum, and arteries, tho coronary arteries in particular showing 
ossifle dinngo. , a 7/wiA Omf., 1827, p. 6. 

® Homo, Life, p. Ixv. •* Jlunt^ Oral., 1819, p. 48. 
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his mindl, which was satninliy sosceptibls^ and was rendered the 
mare so ay excess ol exertioiii with repeatedly the additional Bliam 
ot bodily disease. Icnow. I kaoW)" said ho to iiberocthyv ** 1 

am bat - =- ^ ^ -i 

with tl 

coane, ana inns Bweunng was wiw lum a naoiii, os witn many m 
hu contemporaTieB and Baceessors, have been indignantly rebutted 
by CUit^ Leigh Thomas describes the impresrion left his first 
early momlimliiterview with Hunter as mingled feeling of pro- 

.. j .« ^ jjja assistants 
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found respect surprisoi and admiration;’* and uy ms oasHHincfi 
papds^ana all wift whom ho had lived on intimate terms, he was both 
lom and venerated. His temper. Homo states, was very wanu and 
impatient^ and when Mtated not easily soothed. The hasty but 
not altcgmer illogii^ ontbnmt of his anger when zefnsed thopott- 
mortom examination of a child, the ^ctim of some obscareinafady, 
in the woids^ *'Tben, shr, I heartily hone that yourself and idl your 
family, nay all your friends^ may oio of the same disease^ and that 
no one may be able to afford any assistance" is in amusing contrast 
with the aricnowledged benovoleneo of hm charaeter. To the kind- 
ness <ff his ^positimi, his fondness for animals, his avciaion to 
operations, his thoushtnil and selF-sacriGclng attention to liis 
patients^ and especio&y his zeal to help forwam sttuggling practi- 
timers and ofhms in ony want abundantly testl^'. " Kveiy man," 
said h^ "should be an economist, for if no has ever more money 
than h» wonts require he can assist the poor." In a letter of )ii& 
intrcdncinc a patient to Ida brother VTilliain, wo md : " He 1ms no 
monqr» ond TOuhavaplonly. so that you ate well met" iVciininiy 
means he Tslned no further than they enabled him to promote his 
resmrehcB ; and to the poor, to non-benoficed clergymen, professional 
mthors, and artists hisscrvieeswercteiidiciedui^Qutxcmancmtion. 
His ^riy income in 17CS-74w never £1000; it exceeded that 
roia in 1778, fbr several years beforo his death was £5000, and ot 
the tune of ttat had xeaehed above £0000. All his earnings 
exponaes wore, during tlio last ten years 
of devoted to the improvcmciit of his museum ; and his 
Ijoper^, this pMpted, was found on his dcecnso to bo Wely snlfi- 
cient to p^ his d^ta. Bt his contemporaries generally Hunter 

fom ted— namely, Hint of moipholo^ 
dnasSr,cati™i,-TS 
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for examinations and diplomas under tbo charter by which. In 2S00, 
tlio Goriwration was constituted the Itoyal Gollrgo of Sui^^ns. A 
board ot cunton iviis in that year appointed by the conncil of Ihr 
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porary qnartcra in Xiincoin 8 jnn nous, ami win suni oi a.'isi,uoij 
WRsvot^ bjrparlmnient fortlicrrcetfon m a proper and commodious 
building for its presenwtion and extension. Tiiis was fnlfow cd hy a 
grant of X]2,5cf0 in 1807, llio collection was removed in 281S to 
tho nawmoscum, and ojKrncd to sisitoia in lbl3. Tho griMlcr psrt 
of tho present edifico was Imiit in 1635, at au ex^icn^c to the I’aUcp: 
of about £40,000 ; and the coinhiued Hunterian and collegiate c^it- 
lections^ haling been n>am»ged in what arc now termed tin* 
western find middle mnsemns, were in 183G lu&flc accr>sibSe to the 
public. Tlio erection of the eastern taa«ciim in 1852, on i*ti*Rii»eH 
111 Portugal Street Imuglit in 1647 for £10,000, cost £25,000, of wlJcli 
parliament granted £15,000 ; it was o]>ened in 1 555. 

11 tin tct’fi collectinn wim rAliinatid Ia mntAtu 


fvjiiiHU] uiizani |4i 

clioso of specimens i.. ./« .'ti r 

Joshua Brakes (1825), ]lcavi«i{dc (1520), J^ingstafT. ftiuth (]b;;en>, 
Howslilp, Taunton (1811), hNfm(lSSS), amllValKir tlH:;), Sir 
Astley Coo^ (1513), and Hr Hiniard Davis (.Tnn. Tli*- ld*»- 

tolomcnl collection, of which tho 215 sT>«rimvns nrr !h' 

iiiiclcu% Is tho result clifenyof the laltouta of I’nih^'or Uc»k»St 
find imrehves from I)rTvn#dy Tcdd, Mr and }*ri#r#-/»r 

l/inhos&^, ttiid conUined in July ItSO upaatds of 12,000 si-cl- 
mens. The libraiyf the formation of whirli comni«ncni in 
consisted in Jnly I860 of 07,003 vols., rouijiri^ing 14,552 iitra!** 
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(he Blood, p. 80). Thus he ohsorved that sap u rsmoTcd from trees 
froze at 32* Fahr., hut within thommight he fluid even at 16 ; that 
a living snail placed in a freezing mixture acquired ^ a tempera- 
tuT6 of28"f Mid afterwards of S2 oro it fxozo | and tnal^ wneroas a 
dead congealed immediately at 82", a living egg did so only whm 

its temperature had risen to that point after a previous ^ to 29i . 
The idea that the fluid and semifluid as well as the solid constitu- 
ents of the body contain the vital ijrindplo diffused thro^h them 
he formed in 1765-6, when, in makmg drawings illustralivd of the 
changes that take ]^ce in the incubated egg, he noted specially 
that neither the white nor the yolk undergoes putrofactiom The 
blood ho, with Harv<^, considered to possess a vitalil^ of its own, 
more or less independent of that of the animal in which it circulates. 
Life, ho hdd, is preserved by the compound of the living body and 
the source of its solid constituent^ the living blood. It is to the 
susceptibility of the latter to bo converted into living organized 
tissue that the union of severed structures by the first intention is 
due. Ho even indined to the bdief that the dwle has life, and he 
conddered that food becomes ' * animalized ” in digestion. Coagula- 
tion of the blood he compared to the contraction of musdes, and 
believed to be an operation of life distinct from diemical coagulation, 
adducing in support of his opinion the fact that, in anirnds killed 
by lightning, by violent blows on the stomach, or by the exhaustion 
of hunting, it does not take place. ‘^Breathing,” said Hunter, 
** seems to render life to the blood, and the blood continues it in 
every part of the bodv.”^ Life, he held, could be regarded as a 
fire, or something similar, and might for distinction’s sake bo called 
animal fire.” Of this the process of respiration might afford a 
constant supply, the fixedlife supplied to the body in the food being 
set free and rendered active in we lungs, whilst the air carried off 
that prind]^ which encloses and retains the animal firo.° Tlio 
living prinaple, saidHunter, is coeval with the existence of animal 
or v^toble matter itself, and may long exist without sensation. 
The principle upon wUch depends the power of sensation regulates 
oil our external actions, as the prind^e of life does our internal, 
and the tiro act mutually on each other in consequence of 
changes produced in the brain. Something (the materia vitie 
diffusa ”) similar to the components of the brain (the * * materia vitos 
coacervata”) mavbe supposed to bo diffused through the body and 
oven contained in the mood; between these a communication is 
kept up by the nerves (the **chordtB intornuncuo”).* Hdther a 
material nor a dicenical theory of life, however, formed a part of 
Hunter’s creed. ’’Mere compodtion of matter,” ho remarked, 
’*does not give life ; for tlie dead body has all the composition it 
over had ; life is a property wo do not understand ; we can only see 
the necessary leading steps towards it.”^ As from life only, said 
he in one of his lectures, we con gain an ideaof death, so from death 
only we gain an idea of life. Lue, being an agency leading to, but 
not consis&g of, any modification of matter, either is something 
superadded to matter, or else consists in a peculiar arrangement of 
certain fine particles of matter, which being thus disposed acquire 
the properties of life.” As a 1»r of iron may gain magnetic 


being placed for a time in a special position, so ^ ^ 

the partides of matter airanged and long continued in a certain 
posture eventually gain the power of life. “I enquired of Sir 
Ilunter,” writes one of his pupils,^ **if this did not make for the 
Exploded Doctrine of ^nivocal Generation ; he told mo perhaps 
it did, and that as to ^uivocal Generation all wo c^ have was 
negative Proofs of its not taking Flaco. Ho did not deny l^t 
Equivocal Generation happened ; there were neither positive proofs 
for nor against its taking place.” 

To exemplifythe differences betweenorgonio and inorganic growth. 
Hunter mwe and employed in his lectures a collection d crystal- 
lized specimens of mmerols, or, os he termed them, ^'natural or 
native fossils.” Of foss^, designated 1^ him ** extraneous fossils,” 
because extraneous lespe^ng the rooks in which they occur, ho 
recognized the true nature, and ho arranged them according to a 
i^yatem agreeing with that adopted for recent organisms. The study 
of fossils enabled him to apply his knowledge of the rdations of the 
phenom^ of life to conations, os ediltited in times present to 
the elucidation of the history of the earth in geologic^ epochs. 
He observed the non-oc<mrrence of fossils in granite, hut with his 
customary scientific caution and insight could perceive no reason for 
suppe^git to be the original matter of the gl^, prior to vegetable 
or a n im al, or that its formation was different from that of other 
Toeks. ^ In water he recognized the chief agent in producing 
terrestnal changes (^. TrecOise tm Hie Blood, p. 16, note); but the 
popular notion that the Hoacihian deluge might account for the 
marine oi^^nisms discovered on londhe jxiinted out was untenable. 
From the diversity of the situations in which many fossils and allied 
living structures are found, he was led to infer that at various 
periods not only repeated oscillations ofNtho level of the land, 


I ^ * BttaifM and OtuervaiioM^ i. 118. 

* 2yeatii§ on the Blood, p, 89. 4 « 00. 

• P. P. Staple, with the loan of whoso volmne of MS. notes of nnnter's “Chin 

field toted, on the last pogo, Sqit. 20, 1787, the writer has be 

favonred by Dr W. H. Broodbent. 


lasting thousands of centuries, but also great climatic variations, 
perhaps due to a diange in the ecliptic, had taken place in geolo- 
^cal times. Hunter considered that voty few fossils of those that 
resemble recent forms ore identical with them. He conceived 
that the latter m^ht be varieties, but that if;th^ are really dif- 
ferent i^cios, then ’^wo must suppose that a new creation must 
have taken place.” It would appear, therefore, that the origin of 
species in variation hod not struck him as possible. That he 
believed varieties to have resulted from the influence of changes in 
tlie conditions of life in times past is shown by a somewhat obscure 
passage in liis ” Introduction to Haturol Histor^r ” {JSssays and 06- 
servationSfL 4), inwhidhheremarks, '*But, I think, we have reason 
to suppose that there was a period of time in whid every ^dea 
of natural production was the same, there being then no variety in 
any spedos,” and adds that ** dvilization has mide varieties in many 
specie^ wtdeh are the domesticated.” Modem discoveries and doc- 
trines os to the succession of life in time are again foreshadowed by 
him in the observation in his introduction to the description of 
drawings rdative to incubation (quoted in Prof, to CaL of Phys. 
Scr., L p. iv., 1888) that : — 

“ If wo were capablo of following the progreu of Increase of the number of 
tlio parts of the most perfect animal, os they first formed In succession, from the 
very first; to Its state of fall perfection, we shonld probably be able to compare It 
with some one of tho incomplete animals themsefives, of oreiy order of animals 
in tho creation, being at no stage different from some of those Infenor orders ; 
or. In other words, if wo were to take a series of animals from tho more 
impcrtect to tho peirfoct, wo shonld probably find an imperfect animal corre- 
sponding with some stage of tho most perfect." 

In pathological phenomena Hunter discerned the results of the 
pertumation of ^ose laws of life by which the healthy oiganism 
subsb^ T7ith him pathology was a sdence of vital dynamics. 

. Ho afforded prindplos beating not on single coxnplaints only, but 
on tho effects of injury and weaso in general. To attempt to set 
fortii what in Hunter’s teaching was new to pathology and 
systematic surgeiy, or was rendered so his mode of treatment^ 
would be weU-ni^ to present an epitome of all that ho wrote on 
‘&ose sutyccts. '’AVhen we make a discovery in imthology,” says 
Adams, witing in 1818, we only learn what we have overlooked 
in his writings or foigotten in his lectuxes.” Suigeiy, which only 
in 1745 had formally ceased to be associated with *'the art and 
mystmry of barbers,” no raised to the rank of a scientific ^fession. 
His doctrines were, necessarily^ not those of his age : while lesser 
minds around him were still dim with the mists of the ignorance 
and dogmatism of times past, his lofty intellect was illumined by 
the dawn of a distant day. 

See, besides the above quoted pnbllcations, ilii Appeal to the preeent JParlia^ 
ment • • . . on fAe su Aferi qf the late /. Hunter^e J/icieum, 1795 ; Sir G. Bdl, A 
Zeeture .... betnff a Commentary on Jfr J* Sunter^'e preparations of the Bis- 
cases of the Urethra, 1880; Tho msldont of tho Rmnd College of Snigeons of 
England, Address to the Committee for the Erection of a Statue ofZIunter, Load., 
March 29, 1869; Frofcsuir Owen, “Sketch of Hnntci^a Scientific Character and 
Works," in Tom Tuylor^s Ideester Square, 1874, also in llantet'a ITof^s, ed. by 
Palmer, voL Iv., 1837, and In Essays andobservationsi tho Invalnablo catalogues 
of the Hunterian Collection Issued by tho Royal CoUego of Surgeons; and 
nnmenma Hunterian Orations. In the Journal of a Voyage to Eew J&ulh TTales, 
by John White, is a paper containing directions for preserving animals, printed 
separatelyin 1809, besides six zoological descriptions by Hunter; and in thiAhturaf 
History of Aleppo, by A. Russell, are remarks of Huntet’s on the anatomy of the 
Jerboa and tho eumers stomach. Notes of his lectures on surgeiy, edited by J- 
W. K. Parkinson, appeared in 1883 under fho title of HunteHan Eeminisecnces. 
Hunter’s tSiseroations and RefitcHons on Geology, intended to serve os an intro- 
duction to tho catalogue of his eoUectlon of extraneous fossils, was published in 
3859, and his Memoranda on Vegetation In 38G0. (F. H. B.) 

HUNTER, TVilijaii (1718-1783), a edebrated physio- 
logist and physician, and the first great teacher of anatomy 
in England, was bom May 23, 1718, at East Kilbride, 
Lanarki He was the seventh child of his parents, and an 
elder brother of John Hunter, the distan gniahed surgeon. 
When fourteen years of age he was sent to the university 
of Glasgow, where he studied for five years. He had 
originally been intended for the church, bul^ scraples con- 
cerning subscription arising in his mind, he followed the 
advice of his friend William Onllen (see Cullen, vol. vi. 
p. 694), and resolved to devote himself to physic. During 
1737—40 he resided with Cullen at Hamilton, and then, with 
a view to increasing his medical knowledge before settling 
in partnei^ip with his friend, he spent the winter of 1740- 
41 at Edinburgh, and thence went to London. * There Dr 
James Douglai^ an anatomist and obstetrician of some 
note, to whom he had been recommended, engaged his 
service as a tutor to his son, and as a dissector, and assisted 
him to enter as a surgeon’s pupil at St George’s Hospital, 
and to procure the instraction of the anatomist Dr Nic^olls. 
Dr Donglas died in April 1742, but Hunter still continned 
to live with his &mily. La 1746 Hnnter undertook in 
place of Mr Samud Sharpe the delivery, for a society of 
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naval piaetitionen, of a series of lectoru on opetariTO 
Borgery, and so satisfactorily did lie acquit himself of his 
^nnV ttint he was teqoested to include anatomy in his couise. 
It was not long before he attained considerable fame as a 
lecturer ; for not only was his oratorical ability grea^ bnt 
he differed from his contemporaries in the fnlnem and 
thoTonghness of his teaching, and m the care which^he 
took to provide for his hearers the beat possible practical 
of Iiis disconises. We read that the syllabus 
of hlr Nourse, pnbliahed iu 1748, " totam lem anatomicam 
complecten^” comprised onty twenly-three lectures, exclu* 
sivB of a diort and defective “ Syllabns Chirurgicus,” arid 
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that at '*one of the most reputable courses of anatomy in 

w<t _ _ 11 'TT 


Europe^” which Hunter had himself attended^ the professor 
was obliged to demonstrate all the parts of the body^ except 
the oerres and vessels (shown in a foetus) and the bonea^ 
on a single dead subject^ and for the explanation of the 
operations of surgery used a dog 1 In 1747 Hunter became 
a member of the Corporation of Surgeons. In the course of 
a tour throng HdUand to Eoiis with his pnpil J. Douglas 
in 1728, he visited Albums at Leyden, and inspected with 
admiration his injected preparations. By d^rees Hunter 
renonneed snrgit^ for obstetric practice, in which he ex- 
celled. He was appointed a snigeon-aocouchenr at tiie 
Middlesex Hospital iu 1748, and at the British Lying-in 
Hospital in the year following. The degree of M.D. was 
conferred upon him by the nniveisily of Gla^w, OctoW 
24, 1750. About the same fhne he left his old abode at 
Mis Douglas^ and settled as a ^i^ician in Jennyn Street, 
He became a licentiate of the Obllege of Physicians, Sep- 
tember 30, 275& Jn 1782 he was consulted by Queen 
Charlotte, and in 1764 was made phyBiczan-axtraordinaiy 
to her Majesty; 

On the departnre of his brother John for the army, 
Hnnter engaged as an assistant Mr William Hewson, whom 
he subsequently admitted to partnership in his lectures. 
Hewson bras sncceeded in 1770 hj Mr CrnikshanL 
Hnnter became in 1767 a fellow of the Boyal ^iety ; in 
1768 a fellow of the Society of Antiquaries^ and third 
professor of anatomy to the Boyal Academy of Arts ; and 
in 1780 and 1782 respectively an assodate of the Boyal 
Medical Botiety and of the B^l Academy of Sdences of 
Pans. During the closing ten years of his life his health 
faded greatly. His last lecture, at the cosdaazon of 
which be fainted, was given, contraiy to the remonstrances 
of friends, only a few days before bis deatb, vhieb. took 
place Karch 30, 1783. He was buried in the rectork vault 
at Bt James’^ Piccadilly. 

Hunter bad in 1766 requested of the Hon. Mr Qren- 

® gnmnd on which he might 

establish a mnsenm in I^mdoa for the improvement of 
MBtomy,8^iy, and physic" (see "Papers" at end of his 
Tm lvtrod^ory Leetwrex, 1784), end bad offered to emend 

^ £7000, and to endow in perpetnity^^ro- 

^otehip of anatomy in connesioa witii it Hfa a^i- 

r “e^tion. he after many moSs 
abandoned ha scheme, and built himself a hawL 
Icetare and dissecting-iooma iu Great 
whither ho removed hi 17m In 
this house was accommodat^ Ms “ 

history specimons were in part a potcliase. fot£1200 
years, the property of the university of Glasvnw 


was proved, it was made over to John Hnnter. Hunter 
was never married, and was a man of frugal habits, lake 
his broQier John, he was an early riser, and a man of untir- 
ing industty. He is described as bring in his lectures^ 
which were of two hoars’ dniation, **both simple and pro- 
found, minute in demonstration, and yet fte reverse of 
dry and tedious ; ” and his mode of introdaring anecdotal 
illnstrations of hia topic was most happy. ^ Lecturing was 
to hhn a pleasure^ and, notwithstanding his many profes- 
sional distiactionB, he regularly continued because^ as 
he said, he conceived that a man may do infinitely more 
good to the public by teariiing his art than by practising 
it” (see ” Memorial ” appended to JntrcdL ZecC,f p. 120). 

Hunter was the author of several contribntiona to the JUeiieal 
{^servaiions and JBnguiriea and the Philost^iail Trang^'tntA In 
his paper on the s t ro cture of cartilages and joints published in the 
latter m 1743, he fmticipBted what Bichat sixty years afterwo^ , 
wrote Gonoerning the stractore end arrangement of the synovial 
membranes. Bra CinnmcnUtiHes (pti., 1762, Bupfdexneuted 

1764) contains, among other like matter, details of m disputes 
\rith the Munros os to who fiist had snocessfnDy perfonned the 
injection of the tahu/f Uslis (m whirii, however, hoth he and &ey 
had been forestalled by Haller in 1745), and as to who had dis- 
covered the true office of the lymphatics Aisatoky, voL i. p. 
815), and also a discusdou on the question whether ho or Pott 
ong^t to be considered the earliest to have elucidated the nature of 
hernia eongeaifo, which, as a matter of fact^ had been previously 
explained by Haller. In the Comwentariee is exhibited Hunters 
one wei^ess— inordinate love of controveiw. His impatience 
of contradiction he avened to he a chancteiisuc of anatomsts^ in 
whom he once iocnlariv condoned it on the plea that **tho passivo 
sohmission of dead bodies" rendered the crossing of their rml the 
less bearable. His great work. The Anatomy of Ac Gravid Uiente, 
e^ihUed in Figures, fbL (see Akatout, vqL L p. 816), was pub- 
lished in 1774. His posthumous works ore Tteo Jnirodudory 
Zeciures, 1784, and Anaiomiedl JDeecri^ion of the Human Chramd 
UUrue, 1794, which was re-edited by Dr Bigby in 1848. 

&e Otni. Atag.^ Pt 3, p SS4, 3783; & F. Slnmona An Aeeomt ef the Life 
Of IT. liunter, 1783 ; Ad«ns*8 and Uvea of J. Hnnter; Sir A C Bnidie. 

BenUnan OrffAon, 1837; W. Uunic, the RMpf the Regal Qelltgt ef Phwtetaii 
qfZendoa, IL SOfi^ 1878 ; and the preceding ortlela (F. H. A) 

HUNTING. The ctrenmatancea which render necessary 
the habitnol pursuit of wild animals, either as a means of 
subsistence or for self-defence geneiully accompany a phase 
of human progress distinctly inferior to the pastoral and 
agricultutal stages ; resorted to as a recreation, on the 
other hand, the practice of the chase in most cases indicates 
a considerable degree of civilization, and sometimes nlti- 
matefy becomes the almost distinctive employment of the 
dosses which are possessed of most leisure and wealtL It 
is only in some of its latter aspects, viz., as a “sport,” pur- 
sued on fixed rules and principle^ that hunting requires 
notice here. 

information we possess as to the field sports of the 
waents is in many directions eztremety fmgmentaxy. 
mth regard to the andenfc Ilgyptians, however, we leam 
that the huntsmen constituted an entire subdivision of Ihe 
great second caste; they either .followed the chase on their 
own ^nnt, or acted os the attendants of the chiefs in 
their hunang exenreiona^ taking chaige of the dogs, and 
secnnng and bringing home the game. The g^iM was 
rought m i*e open d^erts which border on both rides the 

wealthy) sometimes in 
TOdosed spaces uto which the animals had been driven, or 
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iras even usnal for him “to remain in his chariot^ and, 
urging his horses to their full speed, endeavour to turn or 
intercept them as they doubled, discharging a well-directed 
arrow wheneverthey came withinits range.'^’^ The partiality 
for the chase which the ancient Egyptians manifested was 
shared by the Assyrians and Babylonian^ as is shown by 
the frequency with which hunting scenes are found depicted 
on the walls of their temples and palaces, and also by the 
alleged fact that even their dresses and -furniture were 
ornamented with similar subjects.^ The game pursued 
included the lion, the wild ass, the gazelle, and the hare, 
and the implements chiefly employed seem to have been 
the javelin and the bow. There are indications that Imwk- 
ing was also known. The Assyrian kings also mainteined 
magnificent parkef, or “paradises,” in which game of every 
kind was endosed ; and perhaps it was from them that the 
Persian sovereigns borrowed the practice mentioned both 
by Xenophon in the Gyraptedia^ and by Cattius. Accord- 
ing to Herodotus, Cyrus devoted the revenue of four great 
towns to meet the expenses of his hunting establishments. 
The mrcumstances under which the death of the son of 
Croesus is by tiie same writer (i. 34-46) related to have 
occurred incidentally show in what high estimation the 
recreation of hunting was held in Lydia. In Palestine 
game has always been plentiful, and the Biblical indica- 
* tions that it was mnch sought and duly appreciated are | 
numerous. As means of capture, nets, traps, snares, and 
pitfalls are most frequently ^uded to ; but tlie arrow (Isa. 
vii. 24), the spear, and the dart (Job xli. 26-29) are also 
mentioned. There is no evidence that the use of the dog 
(Jos., Ant., iv. 8, 10, notwithstanding) or of the horse in 
hunting was known among the Jews daring the period 
covered by the Old Testament history; Herod, however, 
was a keen and successful sportsman, and is recorded by 
Josephus (B. d., i. 21, 13, compare Ant., xv. 7, 7; xvi. 10, 
3) to have killed no fewer than forty head of gntnft (boar, 
ass, deer) in one day. The sporting tastes of the 
ancient Greeks, as may be gathered from many referances 
in Homer (7/.,ix. 638-545; Od., ix. 120; xvii 296, 316; 
xix. 429 sg.), had developed themselves at a very early 
period; they first found adequate literary expression in the 
work of Xenophon entitled Cyn^eticus^ which expounds 
his principles and embodies his experience in his favourite 
art of hunting The treatise chiefly deals with the capture 
of the hare ; in the author's day the approved method nns 
to find the hare in her form by &e use of dogs; whenfound 
she was either driven into nets previously set in her imns, 
or ^else run down in the open. Boar-hunting is also de- 
scribed ; it was efiected by nets into whidi the animal was 
pursued, and in which when fairly entangled he was speared. 
The stag, according to the same work, was taken by nift a ns 
of a kind of wooden^ trap (jn&oarrpdPi^ which attached 
itself to the foot. ^ Lions, leopards, lynxes, panthers, and 
bears ^are also specially mentioned among the large game ; 
sometimes they were taken in pitfalls, sometimes speared by 
mounted horsemen. As a writer on field sports Xan op bon 
was followed by Arrian, who in his Gyn^etims, in avowed 
depndence on his predecessor, seeks to sup^ement such 
deficiencies in the earlier treatise as arose from its author's 
■ unacquaintance with the dogs of Ganl and tiie horses of 
Scyfliia and Libya. Four books of Cynegaiea, extending 
to about 2100 hexameters, by Oppian have also been pre- 
served ; the last of these is incomplete, and it is probable 
that a fifth at one time existed. The poem contains 
some good descriptive passages, a s well as some very 

* Sm Lajaid ii. 481, 432), who dtes Ammion. MnrcdL, 

xzn. G, and Athen., xiL 9. 

’ Engl, trand. hy Blane. 


curious indications of the state of zoological knowledge in 
the author’s time. Hunting scenes are frequently repre- 
sented in ancient works of arl^ especially the. boar-hunt, 
and also that of the hare. In Boman literature allusions 
to the pleasures of the chase (wild ass, boar, hare, fallow 
deer, being specially mentioned as favourite game) are not 
wanting (Virg., Georg., iii. 409-413; Ed., iiL 75 ; Hor., Od., 
L l,'26-28); it seems to have been viewed, however, with 
less favour as an occupation for gentlemen, and to have 
beea chiefly left to inferiors and professionals. The immense 
vivarva or therioti'opheia, in which various wild animals, 
such as boars, stags, and roe-deer, were kept in a state of 
semi-domestication, were developments which arose at a 
comparatively late' period ; as also were the venationes in 
the circus, although these are mentioned as having been 
known as early as 186 B.O. The bold and meagre poem of 
Gratius Faliscus on hVLnt!ing-(Gynegettea) is modelled upon 
Xenophon's prose woric; a s^ extant Augmeut (315 
lines) of a similar poem with the same title, of much later 
date, by Nemesianus, seems to have at one time formed the 
introduction to on extended work corresponding to that of 
Oppian. That the Homans had borrowed some things in 
the art of hunting from the Gauls may be inferred from 
the name eanis gallicus (Spanish gedgo) for a greyhound, 
which is to be met with both in Ovid and Martial ; also 
in the words (eanis) vertragiis and s^wsivs, both of Celtic 
origin.^ According to Strabo (p. 200) tiie Britons also 
bred dogs well adapted for hunting purposes. The addic- 
tion of the Franks in later centuries to the chase is evi- 
denced by the frequency with whidh not only the laity but 
also the dergy were warned by provincial councils against 
expending so much of their time and money on hounds, 
hawks, and falcons ; and we have similar proof with regard 
to the habits of other Teutonic nations subsequent to the 
introduction of Christianity.'' Originally among the northern 
nations sport was open to every one" except to slaves, who 
were not permitted to bear arms ; the growth of the idea of 
game-preserving was a gradual one, a^ kept pace with the 
development of feudalism. For ite ultimate devdopment 
in Britain see Fobest Law, where also the distinction^ 
between beasts of forest or venery, beasts of diase, and 
beasts and fowls of warren is explained. See also Game 
Laws. 


The English word “hunt” (from Aenten, “to capture,” 
and thus nearly equivalent to “chose,” which is the 
doublet of the verb “to catch ”; compare ItaL caceta, Fr. 
chcKse) has come specially to be applied to the pursuit of 
the stag, hare, and fox, especially of the last-named, with 
horse, hound, and horn, as distinguished from other modes 
of capturing game. It thus corresponds to the French ehbsse 
au emen'e, as distinguished from thxm an tir, d Poieeau 
&C., and to the German Seigagd as distinguished from 
Biradi. The origin of the sport in Britain does not admit 
of being historically traced. Doubtless the early inhabit- 
ants shared to a large extent in the habits of the other 


Celtic peoples ; the fact that at least they kept good hunt- 
ing dogs is vouched for, as we have seen, by Strabo ; and 
an interesting illustration of the manner in which these 
were used is given in the inscription quoted by Orelli 
1 603) — “Sil vano Ivvicto Sacrum — ob apnzm eadnassfonaa 
captum, quern multi antecessores prsedari non potuerunt” 
T^en the period of Alfred the Great is reached, we have 
it on the authority of Asserius, his biographer, that before 
he was twelve years of age he “was a most expert and 


* Holm, I[nlimyiflansen u. JBauaiAiere, p. 827. 

" Ecferencco will bo found in Smith’s Didimary of Ohristvm 
AniiquUia, art. "Hunting.” 

** •" Vita omnis in vonationibus . . . consistit," Cas., B. O., vi. 21. 


"Quotios bdla non ineunt^ mnltum venatibus^ plus per otinm tnms- 
ignnt,” Tacitus, Oem., 16. 
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actite hunter, and excelled in ell iiho brandies of thatnoUe 
art^ to Trhi<^ he appli»i with incessant labonr and amazing 
success.”^ Of hu godson Athelstan it is related by 
Wiliiam of Malmesbury that after the Tictoiy of Bmnan- 
buxgh he imposed upon the vanq^nidied long of Wales a 
yearly tribute, whidi induded a certain number of hawks 
and sharp-scented dogs fit for hunting wSd beasta^ Ac- 
cording to the same authorify, one of the greatest ddi^ts 
nf Edwmd the Confessor was ” to foQow a pad: of swift 
hounds in pursuit of game^ and to cheer them with his 
” It was under &e Ando-Saxon kings that the dis- 


tinetiott between the higher and lower chase first came to 
be made,-— the former bemg expressly for the king or those 
on whom he had bestowed the pleasnce of Bhariyig in it, 
while only die latter was allowed to the proprieton of the 
land* To the rdgn of Gnnt belong the ** Ccmstitutiones 
de FosestBi" according to which four thanes were appointed 
in ereiy pronuce for the administration of Justice in all 
matters connected with the forests i under t b^n n were four 
inferior thanes to whom was committed immediate care of 
the vert and Tenison.^ Theseiverity of tiie forest laws which 
prevailed during the Norman period is sufficient evidence 
of (he sporring ardour of William and his successors; The 
Oon^aeror huns^ wa are told by his ooutempotarie& 
‘lOTCd the high game as if he were their father:" and the 
penalty for the unauthorized slaughter of a hart or hind 
was loss ol both eyre. 

Although at an cariy period stag hunfr- 
hsBtwg. ^ was a favourite recreaUon with reyal?, it is^cnlt 
to say when the royal bnckhounds were first established 
It seems probable that in the reign of Henry ymr. the 
pack^ kennelled at Swinlqr, wheru in the reiim ‘ 

only five got to the end of 
wteiesting work, m OJiase of the Wild R^be^^r 

SSr 

kept one atSteSnsteS 


persion of sSS’a Jlcfc t 

since, the p^t p«*«™r tehw ITr P 

hunting Stag 

the xuonth.TCS hSS, ‘k« of 

ogain about LadydaTrod ^ '>«g>u8 

mode of hS ^y- 

hounds is briefly S-tS “2^ Sometaet 

t-i seipThS^^i^A? JB,« 


singled out a immutable deer, folloiv him until be is 
forced to make for the open, vhen the boc^ at the pack 
are laid on. Yeiy often tiro or three hours elapse before 
the stag breaks, bat a ron over the \rild country ful(y 
atones for the delay. With all other packs td stoghonndt^ 
except one in the Keir Porest^ which hunts fallow deer, 
the qwny is the carted deer; the animal is tnnted out from 
a vehicle resMibling a ptisou van in appearance and the 
hoonds ate laid on after a quarter of an hour’s law. 

Fox ffutttiHff.^It is only within compamtively recent Ita 
times that the fox has come to be considered ns an animal hsatliig 
of the higher chase. William Twici, indeed, who was 
huntsman-in-chief to Edtrard IL, and who mute in Nor- 
man French a treatise on hunting; which still casts in an 
En^ish tondation, mentions the fox as abmst cd veneiy, 
but obrionsly os an altogether inferior object of eporL 
Strutt also gives an enmvin^^ assigned by him to the 
14th century, in which Hiree hunters; one of whom bloim 
a horn, are r^resented as uneartldng a fox, which is 
pnrsned by a single hound. The precise date of the estab- 
lishment of the first pock of hounds kept entirely for 
fox hunting cannot be accurately fixed. In the work of 
"Nimrod" (0. J. Apperley), entitled m CAtue, there is 
^ 4) an extract from a letter from Lord Arnndel, Hg f f ri 
Eebrnaiy 283^ in which the writer says that his an- 
crotor, Lord^ndcl, kept a pack of foxhounds between 
in *^y “uittined in the family 

1<82, w^ they were sold to tUe celebrated Hueh 
McNeil, of Qnorndon Hall, Leicesterehirc. Lord Wilton 
WT’ Fvnuits of the Fnfflith, says that 

a^t the year 1750 hounds began to be entered solely 
to fas. The Field of November 6, 1875, p. 512, co^ 

® hnnfingJrom then in the passes- 
aon of fhelate master of tho Cheshire hounds, andnnon 
^hora is the inscription;— •‘Thornes Boothby, iL 
Bark, Leicester. With this Loin he hn^edS« 

® fifty-fiv^^ 

"J® 16/7. Died 1/62. Now tho Droncitr of 
dAvenant, Esq., conniy Salop, his^Sn" TW 
«tn^ do not finally decide the pointbecaSi both 
Boothby’s and Lord^rnndel’s hoSs^ Shave ht to J 

Sr oTtha though not kept exclusively for 

mia ... P 



iOT cue fox must often hare henwi ii^/r T wjonsoy, 
and have moved off before thev enni^** hounds upwind, 

Tvith him. At the pSSt^tlS? 
up laq;e nor so numerous as\«v “*® neither 

Aere are many mate eoise fwmeriy weti^ while 
iting the drag up t^Ta therefore, instead of 

«r«k is to &S K t Setting 

meeting being later, the fo® » nnM*!£*i * 
food, and so unaUe to faVft can of ^*^^*^* 1 *’° So>ged witli 
wUA the modern foxhound Sivek 

covers are to”^^awn^ Ind* to ““y ™»e 

wch positions as iS'^bte *?* up »•**««•• 

The managemeS rf thffipM ^ fair play, 

ness, bat toe very strong considerable firm- 
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out its length and breadth, not only for the sake of tho 
subscribers living in the different districts, but with a 
view to sport. Woodlands of greater or less extent are 
to be fonnd even in countries denominated open, and these 
places are generally strongholds for foxes, and should be 
regnlarly rattled throughout the season; if this bo neglected, 
the foxes, instead of breaking quickly, will ring about the 
cover all day, and, what is worse, many small covers will 
be drawn blank by reason of their inhabitants seeking tho 
quietude of the wood. The frequent hunting of woodlands, 
thoug h conducive in the long run to sport, is not popular 
with the field. It is on the whole a matter for^ congratu- 
lation that most packs of bounds are now carried on by 
subscription. Little by little the expense attending a 
pack of hounds has increased until it has now* assumed 
large proportions : the honnds mnst be of the best blood ; 
at least five horses per hunting day (exclusive of tho 
master’s) must be allowed for tho hnnt servants; no 
makeshifts for kennel or stable will be tolerated ; and tho 
hnnt servants must be men of kno^m character. Under 
these cironmstances, a master undertaking to keep bounds 
at his own expense incurs great cost for tho benefit of 
others, or else, being judged by tho standard of great estab- 
lishments, lays himself open to a charge of only half doing 
what he has put his 'hand to. If hunting is os popular ns 
it is supposed to be, it is for every reason advisable that 
those who derive amusement from it should contribute 
something towards tho general expenses. In establish- 
ments conducted upon a liberal scale, the annual cost will 
amount to about £620 a year for each day in the week 
that the pack hunts; thus, a three days a week pack will 
cost about £1860 per annum, a four days a week pack 
£2480, and so on; hut absolute efficiency cannot bo 
maintained much under £520 per day. 

The author of tho Diartf of a Unntman says that, 
to he perfect, “a huntsman should possess the follow- 
ing qualifications — ^health, memory, decision, temper, 
patience, a good ear, voice, and sight, courage and spirits, 
perseverance and activity ; and with these ho will make 
a slow pack quick.” Should the master be his own 
huntsman, he will save about £300 a year, hut he should 
unite as many as possible of the above list of virtues to 
those he is possessed of in his capacity of master. The 
position of a huntsman is a peculiar one ; he is the ser- 
vant of tho master, yet tho latter must to a certain extent 
make a confidant of him, os in coses of breeding, drawing 
the honnds for a day’s hunting, and other matters. A 
huntsman must he fond of his calling, or ho will not he 
energetic in the pursuit of it; he must also he a hold 
horseman, — if a good one so much the bettor, — for nothing 
is more annoying to the master and tho field than to see 
a huntsman refuse to cost his hounds in an obviously 
probable direction, because the doing so would necessitate 
jumping an ugly fence. Observation and decision are also 
indispensable. "When hounds dieck, tho proper course to 
pureuo is very often suggested by some trifling incident 
whum occurred perhaps ten minutes before, and which 
WM noticed at the time without any particular weight 
being attached to it; for instance, some rooks might have 
been hovering on tho left or right of tho lino tho hounds 
were running ; or again, some hound that con be depended 
on diverges for a moment from tho rest of tho paclc. Tho 
huntsman romomhera this when tho check takes place, and 
tncs m that direction, often with success. When once a 
check occurs, decision should he shown in acting promptly; 
right or wrong, the huntsman must do something, and 
miut have a reason for what ho docs. Autiiorities are 
not wanting who reckon youth as one of a huntsman’s 
qualities; but huntsmen, like hunters, are not at their best 
until half worn out. lliore is so much to learn in the 
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nature of tho fox, so many isolated cases must' have been 
observed in order to deduce a principle from them, that a 
young man cannot possibly have the experience necessary 
to show the best sport, and our hunting records tell of 
men who have continued to ride boldly and^ to show no 
signs of ago when fifty years old. 

Tho method of hunting a pack of hounds varies some- 
what in different countries. One of the most accepted 
canons is that tho huntsman should not interfere with his 
hounds more than is necessary. So long as hounds can 
hunt^ it is best to let them do so, for if their heads are once 
got up by hallooing and lifting, they will not so readily 
settle down again ; while honnds that are in the habit of 
being lifted and galloped off to a distant point whenever a 
check occurs, will generally look for assistance, and will 
make but little use of their own noses on cold scenting 
days. Some countries are naturally bad-scenting ones, and, 
in order to kiii a fox in them, hoimds must he lifted more 
than in others. 

Huntsmen are often much abused, when drawing a large 
cover, for not going away with tho first fox. There is a 
difference of opinion whether, if hounds are running one 
fox in cover, they should bo stopped and put on the line 
of one that has gone away. Something will depend upon 
whether the cover was well worked during cub hunting or 
not, and whether foxes are plentiful or scarce, but after 
tho 1st of Febrnaiy tho rule should bo to go away with 
tho first fox that breaks, or the hounds may get on a vixen. 

Tho whipper-in, to bo a success, must bo content to Tho 
suppress himself for the public good. When a "goody'' i 
thing” occurs, and the huntsman is going as hard as he™* 
can, and many of the field harder than they like, tho whip, 
or, if two he kept, the second whip, should wait in cover and 
come on with the tail hounds. A good whip can do more 
in the furtherance of sport than any huntsman ; in the in- 
terest, therefore, of fox hunting, thero must bo no rivalry, 
or rather no manifestation of it, between the huntsman 
and tho wliqi. A noisy fellow is an abomination ; and the 
whip should carefully avoid rating a hound after seeing 
that his voice is entirely disregarded. If needs bo a hound 
must ho flogged and that soundly, but ho should never be 
struek without knowing what it is for ; thus, it is of no use, 
twenty minutes after a hound has ceased to run riot, to get 
alongside of him, bellow out his name, and then flog him ; 
to warrant tho use of the lash, ho must bo caught faff ran fe 
delicto, and must pay no heed to rating. Where, however, 
hounds have been properly entered and treated, they will 
require but little chastisement. On approaching a cover, 
one whip should go on in advance and station himself on 
tho Ice side of it, where ho may often see a fox steal away 
ns soon ns tho hounds are thrown in. Although some packs 
have only one whip, n second is very desirable, espedolly 
before Christmas, and in countries where there is mudi 
woodland. One whip can then go into cover and keep near 
tho huntsman in readiness to obey any directions he may 
give, and tho other is free to see to other matters. 

The earth-stopper is an important functionary in conn- Tho 
tries whore thero are many earths, for if ho neglects his cnrtii- 
business blank days will probably result with annoying fre-**’ i--*" 
queucy. When properly eerrled. out, eurtiv-etopping con- 
sists in a man going round and stopiiing all tho earths in 
tho district to bo hunted over during tho day, so that when 
foxes return from finding their food, which they do some 
hours before it is light, they shall find their own door barred 
against them. This involves the earth-stopper being astir 
shortly after' 2 a.u., not tho most pleasant hour of the 
twenty-four on a winter’s day. If he gets to work lat^ 
ho stops all tho foxes in instead of out ; and, whoa the 
cover is drawn, no one can understand how the fox 
which has been seen about for tho last fortnight cannot be 
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found at tlie moment when his presence is particnladj^ 
desired. ... 

Cab Cab hunting carried ont on a proper prindple is one of | 
bunting, the secrets of a saccessfnl season. To the man who cares*) 
for huntings as distinct from ridings S^tember and October 
are not theteaat ei^ojable months of the whole hunting 
season# As soon as the young entry have recovered &om 
the operation of ^^ronn^ng,” arrangements for cub hunting 
be^n. The hounds must have first of all walking, then 
trotting and esercise, so that their feet may be 
hardenedi and all superfluons &t worked off by the last 
week in Augost So fur as the hounds are concerned, the 
olgect of hunting is to teach them their duty; it is 
a dress rehearsal of the J^ovember business. In company 
with a certain proportion of old hounds, the youngsters 
ieam to stick to the scent of a for, in qdte of the fondness 
they have acquired for tiiat of a hto, from running about 
when at walk. When cubbing begms, a start is made at 
4 or fi A.M., and then the system is adopted of tradcing 
the cub by his drag.^ A certain amount of blood is of 
course indispensable for hounds, but it should never be 

M ^ .<* 


tolenblf cunning is not so voiy strong; the huntsman 
should not therefore be over-eager in brining to hand 
eTei 7 cub he can find. It would be a move in the ri ght 
diteetion if noses were not to be counted until the first of 
November. 

Hate Bare imfing, which must not be confounded with 

Aostiag: CtooBSiSB (jsi.v.}, i3 an excellent school Itoth for men and 
for horses. It is attended with the advanti^ges of being 
cheaper than anj other Mod, and of sot seeding so loige 
an area countij. Haro hunting requires considerable 
skill; Bsekford even goes so far as to say— “liere is 
more true hunting with harriers than wift any other 

dmcnption of honn^ In the first plac^ a hat& 

when mnd, generally describes a circle in her conise which 
natumlly bnm hw upon her foil, which is the greatest 
Inal for hOTuda Secondly, the scent cf tiie hare is wester 

{h! ^1“* ^ s«»e. 

« M alwap ue woim the nearer she is to her end.” 
are hn^mg is essenb^y a quiet amusement; no halloo- 

LfS cracMng diohld be permitted; 

HOT Aotdd the fidd mate any noise when a Lai^ found, 
for, teing a bmid animal, she might be haailgi^ into the 
Capital exenase and much nsefni know- 
Mge are to be deri^by mnning with a pa* S Wjl 

to be contended witt^ m 

?■ » a *,£ 

upon the track by » aade to hit 

which is generaSa 
into which the otter often divea 
When the otter ‘‘vente” 
hismuzde«m?ap^Babo«™ta^ 
or traced by tVmd hrSTS^l'"^ 
hounds are laid on. NotwiehBiu^in^ babbles, the 
the otter, he often eseanes the h^?"® tte strong scent of 
be made. THien °n°^f cast haste 

lum by any of tbe fidd wh?mayS^^“?®J®®P'»' 
fteir spears mis!^ the ownen mmt ^ 

®K«dd the otter be transfixed by af 
t^w It _^es into the water 


them, though frequently not before he has inflicted some 
severe wounds on one or more of the pack. 

Quitting the United j^gdom, we find that the elephant, Other 
hymns, hnntilng leopard, and a small species of {mother 
known as tlie ounce, are not only objects of chase, 
ate themselves trained to asdat in tbe capture of other ani- 
mals. The elephant has been found of great serrice in 
lion and tiger hunting; his dse afibrding comparative safety 
to tbe hunters seated on his bade. The Lyamth which re- 
sembles a dog in many particular^ is said to be as tractable, 
when proper^ trained, and to be of mudi use in the pur- 
I suit of game. Tbe hunring leopard or cheetah and tbe 
' ounce are used in banring a species of antelopn They 
have hoods put over thdr beadsj, and are taken in a 
small waggon into the Add; when the deer is seen tbe 
hood is taken off and tbe animal starts in pursuit, 
followed by the hunter; when the game is secured tlie 
hood is a^in put on. In India fidd sports are largely 
indulged in, owing partly to natural facilities and partly 
to tbe taste for Knating diaTactcristic of tbe English 
resident there. Tigers are somerimes caught in traps, and 
sometimes shot in toe jangle from the back of an depbant ; 
they seek to ^ceal tbemsdvcs, and very rsrdy commonco 
bosriliriea against mankind, but when severdy wounded and 
brought to bay they j^ht coningeoudy. Hunting the wild 
bog, or "pig^ srioking,” as it is often termed, is a favourite 
sport in India ; tbe ground is walked over by bcatets, and 
when a bog is roused the two mounted huntsmen nearest 
to him start in ^rsuit, and endeavour to spenrbim. The 
tiding requites judgment and very good nerves : hollows, 
ravines, and cracks in tlio ground caused by tbe sun are 
numerons, and, os they are hidden ly the tall grass, the 
honse cannot avoid them ; it is said that no horse can run 
doTO a hog in less than a mile, even over the best cronnd, 
while over a rough coantiy the distance travelled amounts 

^ to Wow too hoc 
TOflictenfly before getting within epeoring distance— for the 
charge^ an nntired hog is a dangerous afioir ; but when 
nrer a tiuck cover too sportsman must try to roeor him at 
^ httmtd8, or make up his mind to lose hhn. The proper 

considerable practwl 
Besides toe above mentioned animals, tbe fox, jackal, wolf 

ofTffcff***’ ^®o*^^omed antelope ate also olgccts 
AnstraUa was formerly the scene of a great deal of kao 

• t there is plenty of 1%-came hantitiir the liBf 

S prafie, Mppopotemu8,antelopes 



M u£S'^,'S°f 

S-^igSrS 

SSSSri'^SsfS 

In Ttoari. , ® ™® tisual means of conta^ 

WolvM are found hTG^anv^tri?*^ *2®™ hunted, 
tent^ by properly t.rai»oj wiJr t only 

a^y avaikble meansT “ wolfhounds, but ate kUlcd by 
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and decFi Tjut the sport) thougli followed up^ witli a con- 
siderable amoiiDt of enthusiasniy is not carried out in a 
manner strictly in accordance with Snglish ideas. The 
weak point in French hunting is that the huntsmen do not 
seem to possess a particularly accurate knowledge of the 
Tinhita and characteristics of the animal they pursue. Then 
y giiin their system of kennel management is not what it 
might be. To show sport -in the vast forests, the hounds 
should be in good health and well-trained, and there should 
be plenty of them. Of late years, however, more atten- 
tion has been paid to hound breeding and kennel manage- 
ment, and with encouraging results. (e. e. b.) 

Plate IIL HIJNTINGDON, or Hunts, an inland county of 
England, situated between 62“ 9' and 62" 36' N. let. 
and 0" 3' E. and 0“ 30' W. long., and bounded on the 
N. and W. by Northampton, S. by Bedford,' and E. 
by Cambridge. Its extreme breadth is at the middle, 
from which it narrows gradually and irregularly towards 
its north and south ends. Its extreme length from north 
to south is about 30 miles, and its extreme breadth from 
east to west about 23 miles. The area extends to 229,67 5 
imperial acres, or 368 square miles. Among English 
counties it is the smallest^ with the exception of Middlesex 
andBudand; and Rutland is the only English county it 
surpasses in population. 

^e surface of the county is low, and, with the exception 
of the Fen district, pleasantly undulating. For the most 
part it is bare of trees. A low ridge of hills enters the 
county from the south near Fotton, and runs in a northward 
direction until it terminates in the Ouse valley near Hunt- 
ingdon; and a branch of the Cambridgeshire hills enters 
the south-east part of the county, and from Huntingdon 
runs north-west to Wansford. The north-eastern part of 
the county, comprising 60,000 acres, or one-fifth of its 
whole extent, belongs to the great Fen ” district extending 
throughout the counties of Cambridge, Lincoln, Northamp- 
ton, Norfolk, and Sufiblk. The principal rivers are the 
Ouse and Nen. The Ouse from Bedfordshire skirts the 
borders of the county near St Ncots, and after flowing 
north to Huntingdon takes an easterly direction post St 
jves into Cambridgeshire on its way to the Wash. It is 
navigable for barges os far as Bedford, and in the feu dis- 
trict constitutes a means of transport for the agricultural 
produce of the county. The Nen, which is also navigable, 
skirts the northern bonier, and quitting it at Peterborough 
enters the Wash below Wisbcach, in Cambridgeshire. 
Various cuts and drains which join the Nen and Ouse arc 
also made use of for navigation. 

Gedogy, SoU, and AgrieaUure . — Geologically Hunt- 
ingdonshire belongs to what is known as the Oolite system. 
The low round hills in the south-eastern part of the county 
are composed of ironsand. They contain a band of copro- 
Jites, and there is a strip of greensand on the south-easteni 
border. The central and larger part of the county displays 
-the Oxford clay, which lies between the middle and lower 
Oolite. It reaches a depth of nearly 100 feet, and passes 
under the Fens. The Fens are composed of fine mud, 
■deposited formerly by the sea, intermixed with beds of 
peat, in which are frequently found the remains of animals, 
frequenters of the old forest, such as the elk, the red-deer, 
the bear, the beaver, and the wolf. The hills on the 
border of Northampton are of the stonebrosh or forest 
marbla The Oolite formation is very fossUiferons. Large 
masses of fossil wood converted into jot or iron pyrites are 
found in the Oxford clay. Glacier or boulder clay contain- 
ing chalk and flint deposits is met with in nearly every 
part of the county. The soil is generally fertile, and culti- 
vation is of an advanced kind. -In the fen district the soil 
is of a blue peaty nature, resting on a subsoil of white 
marly clay. After being drained and mixed with day it 


-HUN 397 

is very productive, but much, damage is often done to the 
crops by the prevalence of frost and fogs. In the fen dis- 
tricts a four-years' system of cropping — green-crops, barley, 
sced-dovers, and wheat — ^is the most common. The 
Meres” of Whittlesea, Bamsey, and Ugg, at one time 
much resorted to by sportsmen for their wildfowl and fish, 
have now been drained, and, notwithstanding the expensive- 
ness of the process, such is the fertility of their beds that 
the outlay was speedily more than repaid. The Oxford 
clay, which extend to an area of 120,000 acres, is of very 
various soils according as the Oolite rocks crop to the sur- 
face. The greater part is under cultivation, and much im- 
provement has latdybeeu effected by drainage; on account 
of the tenadty of the clay the drains often require to be 
placed very close. Much of the soil is, however, uudtaiued 
and uncultivated, and, though partly used for pasturage, 
must on the whole be regarded as mere waste land. On the 
drained pasturage a large number of cattle are fed. In 
this district the system of cropping varies considerably, 
but a modification of the four-course shift is the most 
common — ^fallow sown sometimes with winter tares, tur- 
nips, mangold, or mustard; barley; beans where tares 
were sown on the fallow, and clover where green crops 
were sown ; wheat A six-years’ course of faUow, barley, 
seed-dovers, wheat, beans, and wheat is, however, not 
uncommon, especially on the best soils. The third district, 
comprising the gravel of the Ouse valley, embraces an 
area of 60,000 acres. On the banks of the Ouse it consists 
of fine black loom deposited by the overflow of the river, 
and its meadows form very rich pasture grounds. The 
upland district is under arable culture, and is generally 
cultivated on a four-course system of wheat, green crops, 
barley, and seed-clover. Market-gardening is prosecuted ; 
and willows are largely grown in the fen district The 
farms vary in size from 200 to 500 acres, ran^ng chiefly 
between 200 and 300. The farm-houses are generally of 
an inferior kind, and the farm-buildings are often quite 
inadequate for the shdter and accommodation of the stock. 
The labourers generally live in villages and hamlets, in 
cottages of the most miserable description, having mostly 
mud walls ; but many cottages of a better class have been 
built within the last few years. The county is well sup- 
plied with turnpike roads ; and the parish and occupation 
roads, formerly in a bad state of repair, have been lately 
much improved. The most modern improvements in farm 
implements are in general use. 

According to the agricultural returns for 1879 the total 
area of arable land was 209,610 acres, of which 96,533 
were under corn crop, 21,931 under green crop, 17,121 
under rotation grasses, 60,484 permanent pasture, and 
13,631 fallow. The area under woods was 20,714 acres. 
‘Wheat, which in 1879 cropped 43,129 acres, is mudi more 
largely grown than any other grain, and occura tuuce in 
the six-years’ shift system in use on the better lands. 
Barley (27,118 acres) is the more frequent com crop in the 
four-years’ shift system, — only 10,247 acres being under 
oats. The quality of barley on many soils is lean and in- 
ferior, and unsuitable for malting purposes. Beans and 
pease occupied 8948 and 6929 respectively. Mangold 
(3430 acres) and cabbage and similar green crops (2863 
acres) are chiefly used for the feeding of sheep. Under 
turnips there were only 3778 acres, and under potatoes 3083. 
The number of cattle in 1879 -was 27,358, or an average of 
13 to every 100 acres under cultivation, as compared with 
16*9 for England and 21*0 for the United Ein^om. Of 
these the number of cows and heifers in milk or in calf 
was 7636. Though Stilton in Huntingdon gives its name 
to a celebrated cheese, that variety is now made exclusively 
in the counties of Lincoln and Leicester ; and dahy farm- 
ing is not now much followed. The milk is now chiefly 
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used for rearing cdvea. Large numbers of catUe are 
{attened in tbe field or the {dd^yard, and are sold urben 
rising three years old« They are mostly of the short- 
horn breed, laige numbers of Iririi worthoras being 
rrintered in the fens. Where there are no upland pas- 
tures the farmer usmd^y purchases cattle iu the autumn 
and sells them in the ^ring. The number of horses 
in 1879 uras 11«057, or an average of 4*2 to every 100 
acres uuder cnltivationi as compared vrith 4*5 for Eng- 
land and 4*1 for the United Eingdoni. Of these the 
number used solely for agricultural purposes iras 7583. 
hfostof the farmers breed cart horses, aud the large farmers 
often rear irelght*canying hunters. The number of sheep 
in 1879 was 157,790, or an aven^ of 75*3 to every 100 
acres under cultivation, as compared with the same average 
for England and 68*0 for the United S^gdom. Great 
imprommentin the breed has latdy taken placi^ Leicesters 
and lancolns being most common; they usually attain 
great weights at w early age. Lambs are occasionally 
sold at weanii^ time, but more frequently they are kept 
through the wi^r on the n^niss lands, bring fed also on 
mangolds and other roots, with an addition of cake and 
com. The number of pigs in 1879 was 19,990, or an 
average of 9*6 to every 100 acres under cnltivation, as 
compared with 7*2 for England and 6*7 for United 
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Accor^ng to the onnen of lands retnm for 187S tbs 
land vaa divided among 3908 proprietory bolding land 
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Eimbolton (1509). The county has one court of quarter 
sessions. It is included in the south-eastern oirenit, and 
cirenit courts are held at Huntingdon. It forms part of 
the shrievalty of Oambridg^ and ecclesiastically is in the 
diocese of Ely. 

Population . — ^The population in 1841 amounted to 
58,549, in 1851 to 64,183, in 1861 to 64^250, and in 1871 
to 63,708 (31,381 mato and 32,327 females). The increase 
in thirty ykro from 1841 has been 8*8 per cent., and since 
1801 it has been 69*5 per cent 

Sidoiry and rinftjuities;— Frerious to the Eomttn invasion 
HnntiugdoDshiie, like the other Fen counties, was inhabited by the 
Brititii tribe the Xocni, origmally of Geltio migin, but considerably 
intermixed from Teutonic aouiccs, although the Bolme in all pro- 
bability did not subdue the country os far north as xluntingdon. 
Daring the Beman oocupatioa it was isduded iu the Bonmn pro- 
vince of Flavia CmarUnsis. Two Homan stations are 8up|)oscd to 
have been situated in the county, Durdens (Godmanriiester) and 
DurcMvx at Water Kewton ou the Een. The Bonmn road rta 
Detana from Cambridge Joined Ennfne Street at Godmanclicstcr, 
Snnine Street passing north-irost by Water Eewton into Iforthiunp- 
ton. Under the name of Huntondunscyni^ Hunlingioa fonued part 
of the kingdom of East Anglia, ritenrards joined t^erria. Sltortiy 
before the Conquest the earldom of Huntingdon was hrid by Swen^ 
who, on receiviegiho earldom of Eortharapton, granted it to his son 
WaitheoL wlio married a niece of Willtam the Gonquenr ; and, ou 
Waltheofs execution for h^h treason, it passed to a xforman soldier, 
mroon dost Li^ who marned a daughter of Wnltbeof. On the 
dwth of St David, afterwards king of Scotland, married his 
widow, and inherited tlie earldom in her right, but on account of 
^esub^ent feuds betwwn thoEnf^ish and Scottish monarchs 
the caridm exriumg^ hands between theheinof St 

tr ^ .r® ^ at ppcscttt home hr a btancU of 

tne Hostings fiimfly. A great part of the counh- was held by the 
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^ed A lOTltMi, Conington, Hartfotd, Lc^^ton Bromswold, and 
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and a national schooL The principal other buildings of 
Huntingdon are the county jail, completed in 1827 ; the 
militia barracks, erected in 1852 ; the town and county 
hospital, erected in 1853 ; the com exchange } the town- 
hall, whose ground floor is used for the courts of justice ; 
and the rooms of the literary and scientific institution. 
The house iu which' Oliver Cromwell was bom is still 
standing. Of the three old monastic foundations formerly 
Tiftlnnwtig to the towu there are now no remains. The 
Industries of Huntingdon and Godmanchester am very 
much alike. They possess iron-foundries, breweries, tile- 
work^ and oil and flour mills. The area of the parlia- 
mentary borough of Huntingdon is 6086 acres, the 
pinniaipal borouglis of Goduianchcster and Huntingdon 
occupying 4970 acres and 1116 acres respectively. In 
1871 the population of the parliamentary borough was 
6606, that of the municipal boroughs of Godmanchester 
and Huntin gdon being respectively 2363 and 4243. 

Huntingdon existed in the time of the Saxons under the name of 
Huntantnn, and in the Norman surrey it is mentioned as Hunters- 
dune. The castle erected at it ly Edvard the Elder in 019, and 
aftervords enlarged by David, king of Scotland, was demolished by 
the orders of Henry II. In 1645 the town was plundered by the 
Royalists imdcr Charles I. The origin of the town was doubtless 
closely cormected with that of Godmanchester, which occupied the 
site of the Roman station DuroUpmu, and at which a castle is said 
to hare been founded by Gormund (lienee the name of the town, 
formerly Gormnnehester), a Danish wief in the^ reign of Alfred the 
Great. Huntingdon was first incorporated in 1206 and God- 
manchester in 1605. From an early period Hnntin^on returned 
two members to parliament ; hut the Reform Act of 1867 reduced 
the representation to one member. 

HUNTINGDON, Seluta, Cou^'TESs op (1707-1791), 
leader of a sect of Calvinistic methodiste, known as the 
Countess of Huntingdon’s Connexion, was the daughter of 
WasUngton Shirley, second Earl Ferrers. She was born 
at Stanton Harold, a mansion near Ashby-do-la-Zouch in 
Leicestershire, August 24, 1707, and in her twenty-first 
year was married to Theophilus, ninth carl of Huntingdon. 
The reli^ous influence of her husband's sisters, and a 
dangerous illness soon after her marriage, tended to deepen 
the serious impressions which the young countess had 
experienced from childhood; and on the death of her 
husband in 1746, coming under the influence of the 
rdigioud revival in which Wesley and Whitfield were at 
that time conspicuous, she resolved to join these preachers 
in actively farthering their aims. In 1748 she gave 
Whitfield a scarf as her chaplain, and in that capacity he 
frequently preached in her town house to the most fashion- 
able audiences, in which sometimes such men os Chester- 
field, Walpole, and Bolingbroko were found. Bcducing 
her personal expenditure, and disregarding the sneers of 
her aristocratic acquaintances. Lady Huntingdon spent her 
ample means in building chapels in difierent parts of 
England, and appointed ministers to officiate in them, 
under the impression that as a peeress she had a right to 
employ as many diaplains as she would. In 1768 she con- 
verted the old mansion of Trevccca, near Talgarth, in South 
Wales, into a theological seminary for training young 
ministers for the Connexion ; and this, which she made her 
chief residence, she continued to support alone till her 
death. Up to 1 779 Lady Huntingdon and her chaplains con- 
tinued members of the Church of England, but in that year 
the prohibition of her chaplains by the consistorial court 
from preaching in the Pantheon, a large building in London 
rented for the purpose by the countess, compelled her in 
order to evade the injunction to take shelter under the 
Toleration Act. This rductant step, which placed her 
legally among dissenters, had the effect of severing from 
the Connexion several eminent and useful members. Till 
her death in London, June 17, 1791, Lady Huntingdon 
continued to exercise an active, and even autocratic, super- 
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intendence over her diapels and chaplains, and maintained 
her leading position as well by her genuine earnest piety 
and force of character as by her high social station and 
generous liberalify. Her (^pels and college were be- 
queathed to trustees ; and in 1792 the latter was removed 
to Cheshunt, in Hertfordshire, where it has since flourished. 
Several congregations of the (Connexion have become nomi- 
nally as well as virtually Congregational chapels; while, 
even by those which retain the original name, the Congrega- 
tional polity is practically adopted. 

The Life ofihe Countess of Huntingdon was published at London, 
in 2 vola, in 1844 ; Tite Coronet and the Cross, or Memorials of 
Selina, Countess of Huntingdon, by A. H. New, appeared in 1857. 

HUFFELD, HEnuAKN (1796-1866), an eminent Orien- 
talist and Biblical commentator and critic, was bum 
March 31, 1796, at Marbur;^ where he studied philosophy 
and Uieology from 1813 to 1817 ; in 1819 he became a 
teacher in the gymnasium at Hauau, but in 1822 he 
resigned that appointment. After studying for some time 
under Gesenius at Halle, he in 1824 “habilitated” in 
philosophy at that university, and in the following year 
ho was appointed professor extraordinarius of theology at 
Marburg. There he received the ordinary professorships 
of Oriental languages and of theology in 1827 and 1830 
respectively ; thirteen years later he removed as successor 
of Gesenius to Halle. In 1865 he was accused by some 
theologians of the Hengstenberg school, before the minister 
of public worship, of having tan^t exegesis in a sense 
inconsistent with the recognized character of the Old 
Testament as a divine revelation. From this charge, 
however, he successfully vindicated himself, the entire 
theological faculty, including J. Mflller and Tholuck, 
bearing testimony to his essential orthodoxy. He died 
at HaUe April 24, 1866. 

His carRcst works in tho department of Semitic philology 
{ExerdtatUnus jEthiopiea:, 1825, and De emendanda rotiane lesdco- 
graphia: Semitieas, 1827} were followed by the first part (1841), 
mainly historical and critical, of an Atafahrlidie Hdtrttische 
Grammatik, which he did not live to complete, and by a “pro- 
gram ” on tho early history of Hebrew grammar among tlie Jews 
XOe rei grammatiea: apud Judecos iniliis antiguissimisque scrip- 
toribus, 1846). His principal contribution to Biblical literature, a 
valuable thoudi prosaic cxcgetical and critical UAersetzung u. 
AuslcgungdcrPsalmen, began to appear in 1855, and w*as completed 
in 1861 (2d ed. by Riehm, 1867-1871). Other writings oro Utber 
Jiegriff «. Methode der sogenannlen biblisehen Einleitung (1844); 
De primitiva et veru festorum apud Hebrtcos ralione (1851-1864) ; 
Die Quellen der Genesis von neuem untersucht (1853), in which he 
dissects that book into an original writing, or *' Ursdirift,” by tho 
older Elohist, and the contributions 1^ the younger Elohist and by 
the Jehovist respectively, tho work of tho “ redactor " having been 
comparatively trifling ; Die heutige theosophisehe «. mjfihol^isehe 
Theologie «. Schrifterkl&rung (1861) ; and various contributiorrs to 
tho Studien it, 'Rriliken, to tho Journal of the Deutsche Motgen- 
Idndischc Gcscllschaft, and XaCooNeueEcangeliseheJ^rehenseitung. 
See Riehm, Hermann Hupfeld (1867). 

HURD, Richard (1720-1808), bishop o*f Winchester, 
was born at Congreve, iu the parish of Penkridge, Stafibrd- 
shire; where his father was a farmer, on January 13, 1720. 
Ho received his early education at the grammar school of 
Brewood, in his native county, and made such progress in 
his studies that in October 1733 he was admitted a sizar 
of Emmanuel College, Oxford ; ho did not begin residence, 
however, till a year or two afterwards. In 1739 he took 
the degree of B.A., and in 1742 he was ordained deacon, 
and for a short time had charge of the parish of Reymerston, 
between Thetford and Norwich ; but, having in the same 
year proceeded M.A. and been elected fellow of his college, 
he returned to Cambridge early in 1743. While residing 
there ho was ordained priest in 1744, and in 1748 ho pub- 
lished his Remarks on a late Hook, entitled an Enquiry into 
the Rejection of the Christian ifirades hy the Heathen, by 
William Weston, R.D., 1746. This controversial treatise, 
which was characterized by considerable learning and 
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ftnd published a volume of Disseiiaiiow ( Ontne P^nw 
Stto On>ma,'«On Poeticsl Inritotion,” and “On fte 
Marts of Sation," 1757). and anothot enhtM iforof 
S^Silical nAau (“On Sinoenty m 
^tta World,” "On Betirement,” “On tta/g® 

Huabeth,'' and “On the Ctonstit^on 
Govemment," 1769). The latter has proved ^ 
popnlarof his writingB, and was oMefly nwtmmantol m pt^ 
l^ng for Mm at a later period of hia life the rayd favonn 
In 1766 he was appointed pseuslwr of lanfioln s Inn, mn 
in 1767 ho became archdeacon of Glouceater; ha patron 
to the see of lachfidd and Coventiy fttHowed in 1774, and 
in 1776 he eras aeleoted to he preceptor of the pnnce « 
WMes and the dnke of York In 1781 he was tranda ^ 
to Worceater, and in 1788, on the death of Dr Cton^, 
he was pressed to accept the primacy, bat dediaad it m 
“ a not anited to Ma temper and tdents^ and mnot 
too heavy for Mm to anstun, especially in feesa times.” 
He died May 28, 1808. 

Uttides vatioua sermons^ clutges, and o&er eomi^txoits of u 
more or less oceaifional dbancterj Hutd published, m addition to 
iho trarks already mentioned, a VisfGrtation. oih the Jklicacy if 
FtirivSlMp <2755), ft wvere attack on Jortin, by trbom 'Wndnuton 
had been assailed ; LeUmjm CkiraXr^ and, itotftanoa (1702); X)i^ 
s^rtatum M the Mta f vnivtrml Pottry (I7d2) ; Utaibgius on 
Foreign rrRT€l(17GiV,]mdJ!>i8eDttrsaZ^u»y^i^oosArt4s Quarto 
idiiton of SU^p Waf^ution't Works^ eoniaining some ^oeount tf 
iht Lift, Wrilings, ond Ckanteitr if the Author (1794)* Jimarke 
on Buznde FaUtral Hidory ff PeUgion (1797), a contr^eniol tract 
ttrhicli cauud considerable irritation to tha^hiZoaopfaer, vno the 
irint production of Hurl and Warburton. The coUeeted xnxVa of 
lltiid appeared in on edition of 9 rol& 8n>, in 2811 ; hieifomofrs 
by Kilvcit, tren pnblSsbed in 2880. 


See HabdwXel 

HUItON, Lakjel See Sr La.wbekoe. 

HURRUR. See Saujjl 

HUSBAND AND WIFE, La.w itHULTiKo to. For 
tho modes in vbieh the relation of bnsband end ^fe 
may be constituted and dissolved, eee HlanfUAGG and 
Divorcil The present artide will deal only with the effect 
of marriage on the legal position of the apouBes. The per- 
son chiefly affected is the wifs^ irho piobaWy in ell politi- 
cal systems becomes subject, in conseq^ucDce of marriBgC, 
to some kind of dissbi)Uy« The most favourable q^tem 
scarcely leaves her as free as an umnarried woman j and the 
mort unfavourable subjects her absolutely to the authority 
of her husband. la modem times the effect of marriage 
on property is ijerhapa tbo most importont of its con^ 
queoc^ and on this point the laws of different states show 
wide amrsity of printiples. 

The history of Roman law exhibits a transition from an 
oxtmme theory to its opposite. The posiSou of ilie wife 
m tho earliest Roman bonsehold was regulated ^ tiie law 
of Jfaima She felt under the «hand’* of her husband,— 
bemme one of his family, along with his sons and daughters 
natural or adopted, end his slaves. The dominion which, 
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on fer oa the cWldren was concerned, was known as fte 
H fliisinat&on im^ed 

“if^otoJ hnsband, it also implied a mneh W rf 

wife was at least a member of the familyf m** 
hftt hnsbandb death she succeeded, like the children, to 

irksome and napopdar, and m tsouraa of tome 
ceased to oriet, leaving no eqm^nt 

Salty of famaylif*. The later Bonmn n^ge left fte 

BDonses compatalAvdy independent of ^ar- The 
2Jnd was e^ly dissolved, and wifle it lasted ^ 
and easy. The distance between the two modes of mi^ 
rii^e nay be estimated by the fact that, ^ 

Seethe wife was one of the hnsband'a ^edmte hmia, 
n pdf>«- the latter she was called to the inhwtanw only aftw 
bis tefli and Mn had been esbawtrf, and only 
ence to the taeastuy. It seems doubtful how &*■ 
dnrine the oonlanaanco of meraaga, « 1^ «g“® ®® 
forcealiment from her hnsband, althongb if he n^ected 
her die had the unsatisfactory remedy of an ea^ divorce. 
The law in feat preferred to leave the p^es to artanp 
tiieir mutual rights and obU^tions. by privote contracta 
Hence tbe importance of tho law of Settlements Ukm^ 
The jDm and ibe Denaiio ante nuptuw vfere aetlwnmte 
by or <m N*bnlf of the husband or wif^ dnringthe contmtt 
ance of the marriage^ and Sie law seems to have lookm 
with some jealousy on gifts made hy one to the other m 
any less formal way, as posably tainted ■with undue mnu' 
ence. During the marriage the bnsband bad the adminis- 
tiarioB of the property, and ita desMnarion afterwards 
might depend on tbe neture of tbe settlement and Sie con- 
duct of tbe parries. 

The mmvs of the Bomaa law appears to_ be only rae 
instence of an insritutlon common to all pnmitnre societies, 
and snitable only to somety in a primirivo state. On &b 
eonrinsnt of Europe after many centariee, during^ which 
local usages were brought midec the in&uence of principles 
derived from the ]^iiikan law, a theory of marriage became 
aafathlinbad, the leading feature of which is tbe eammmiUjf 
i(fgood$ between buried and irifa. Desc^ng the prin- 
riple BS it prevails in France, Stoiy {pb»fivA of Zorev, 
§ 130} saya — ^“Tbis commnnity or nuptial partnership ^n 
the absence of any speeiBl contract) generuly estends to 
eU &e movable property of 'the husband and wif^ and to 
tbe fruits^ income, and revenue thereof. .... It extends 
alsotoaU immovable property of the husband and. wife ac- 
quusd during themanjage,bat not to such immovable pro- 


came to tkem aftenrairis by title of soccesaloii or by gift 
property' thus acquired by this nuptial partnerdiip is 
liable to tbe debts of we parties exiatiug at we time of tbe 
marriage \ to the debts contracted by tbe bueband during 
tbe commonily, or by tbe wife during the immunity with 
tbe couseut of tbe busbaud , and to debts contracted for 
the moiuteuance of tiie family. .... The husband blone 
is entitled to administer the proper^ cf the community, 
and he may slien, sell, or mortgage it without the 
concurrence of the wife.’^ But he cannot dispose by will 
of more than his share of tiie common property, nor can he 
part with it gratuitoasly inter vivas. The commnnity is 
I dimlved by de^b (natural or oiv3), divorce, separation of 
i body, or ssparation of property. On separation of body or 
I of property tbe wife is entitled to the full control of her 
movable property, but cannot alien her immovable pro- 
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perty irithoQt her hnsband’s consent, or le^l anthorify. 
On the death of either party the proper^ is divided in 
e^nal moities betnreen the survivor and the heirs of the 
deceased. 

Lcott of England . — The English common law has as 
usual followed its own course in dealing with this subject, 
and in no department are its rules more entirely insular 
and independent. The text writers all assume two fuudar 
mental principles, which between them establish a system 
of rights totally unlike that we have just described. 
Husband and. wifr are said to be one person in the eye of 
the law — uniea persona, quia caro una et sanguis wvus. 
Hence a man cannot grant or give anything to his wif^ 
because she is himself and if there are any compacts 
between tiiem before marriage they are dissolved by the 
nnion of persons. Hence^ too, the old rule of- law, now 
greatly modified, that husband and wife could not be 
allow^ to give evidence against each other, in any trial, 
civil or criminaL The unity, however, is one-sided only j 
it is ib& wife who is mei^^d in the husband, not the hus- 
band in the wife. And when the theory does not apply, 
the disabilities of "coverture” suspend the active exercise 
of the wife’s legal &culties. The old technical phraseology 
describes husband and wife as baron and/emme; the rights 
of the husband are baromal ri^ts. From one point of 
view the wife is merged in the husband, from ano Aer 
she is as. one of his 'rassals. A curious example is &e 
immunity of the wife in certain cases from punishment 
for crime .’funmitted in the presence and on the presumed 
coerdon of the husband. "So great a favourite,” says 
Blackston^ "is the female sex of the laws of Englaud.” 

The application of these principles with reference to the 
property of die wif^ and her capaciQr to contract, may now 
be briefly traced. 

The freehold property of the wife becomes vested in the 
husband andhersdf during the coverture, and he has the 
management and the profits. If the wife has been in 
actual possession at any time during the marriage of an 
estate of inheritance^ and if there has been a child of the 
marriage capable of inheriting, then the husband becomes 
entitled on his wife’s death to hold the estate for ^ own 
life as tenant by the curtesy cf England {purialkai)?^ 
Beyond thi^ however, the hnsband’s rights do not extend, 
and the wife’s hdr at last succeeds to the inheritance. The 
wife cannot part with her real estate without the concur' 
rence of the husband ; and even so she most be examined 
apart from her husband, to ascertain whether she freely and 
voluntarily consents to the deed. 

With regard to personal property, it passes absolutely 
at common law to the husbanA Speofic things in tbe 
possession of the wife {/duxes in possession) become the 
property of the husband at once ; things not in possession, 
but due and recoverable from ot^rs {/duxes in action), may 
be recotnred by the hnsband. A duxe in action not re- 
duced into actual possession, when the marriage is 
dissolved by death, reverts to the wife if she is the survivor; 
if the husband survives, he can obtain possession by taking 
opt letters of administrataon. A chose in action is to be 
distinguished from a specific thing whidi, ahhn ngh the pro- 
perly of the wife, is for the time being in the hands of 
another. In the latter case the properly is in the wife, and 
passes at once to the hnsband ; in the former the wife has 
a mere Jus in personam, which the husband may enforce if 
he chooses, but wHch m still capable of reverting to the wife 
if the husband dies without enforcing it. 

The ehattds real of the wife (i.e., personal property, 
dependent on, and partaking of, the nature of reality, such as 

^ or eonrtefiy' has heea explained by legal wrifers as 

ansmg^/atour of tbe law of England.” The word hm wnflifag 
to GO Tnih coarte^ in tlic sense of conplaUanoe. 


leaseholds) pass to the husband, snlgect to the wife’s right 
of survivorship, unless barred ly the hnsband by some act 
done daring his life. A disposition by will does not bar 
tbe wife’s interest; but any dispositiou inter vivos hy the 
hnsband will be valid and effective. 

The courts of equity, however, greatly modified the rules 
of the conunon law by the introduction of the wife’s 
separate estate, i.e., property settled to riie wife for her 
separate use, independently of her hnsband. The principle 
seems to have been originally admitted in a case of actual 
separation, when a fund was given for tbe maintenance of 
the wife while living apart from her husband. And the 
conditions under whidi separate estate may be enjoyed 
have taken the court of chancery many generations to 
develop. Ho particnlar form of words is necessary to 
create a separate estate and the intervention of trustees, 
though common, is not necessary. A dear intention to de- 
prive the husband of bis common law rights will be snffi- 
dent to do so. In sneh a case a married woman is entiried 
to deal with her properfyas if she was tumarried, althongh 
the earlier decisions were in favour of requiring her 
binding engagements to be in writing or under seal But 
it is now hdd that any engagements, dearly made with 
reference to the separate estate, will bind that estate, 
exactly as if tbe woman bad been a femme sde. Connected 
with the doctrine of separate use is tbe equitable contriv- 
ance of restraint on. awtidpation, whereby properly may be 
so settled to the sqiarate use of a married woman that 
she cannot, daring coverture alienate it or antidpate tbe 
income. Ho sneh restraint is recognized in the case of a 
manor of a f trams sole, audit depends entirdy on tbe separate 
estate ; and the separate estate has its existence only dating 
covertmu, so that a woman to whom sudi an estate is 
given may dispose of it so long as she is unmarried, but 
becomes bound by tbe restraint as soon as she is maTtied* 
In yet anoriier way tbe court of diancety interfered to 
protect tbe interests of married women. \^en a hnsband 
sought the aid of that court to get possession of his wife’s 
tduxes in action, he was required to make a provision 
for her and her diildren out of the fund son^t to be re- 
covered. This is called the wife’s equity to a settlement, 
and is said to he based on the ori^nal maxim of chancery 
jurispradenc^ that "he who seeks equity must do equity.” 
Two other properly interests of minor importance are 
recognized. The wife’s pinmmey is a yearly allowance 
settled on her before martiagefor tbe purchase of clothes and 
ornaments suitable to her husband’s station, but it is not 
an absolute gift to tiie separate use of tbe wife ; and a 
wife surviving her husband cannot daim for more than one 
year’s arrears of pin-money. Paraphernalia are jewels and 
other ornaments given to the wife for tbe purpose of being 
worn by her, but not as her separate property. The hus- 
band may dispose of them by act inter vivos but not b]^ 
will, unless the will confers other benefits on the wife, in 
which case she must elect between the will and the para- 
pherualia. 

The corresponding interest of the wife in the {iroperty 
of the husband is much more meagre and illusory. Besides 
a general right to maintenance at her husband’s expense, 
she has at common law a right to doveer in her hus^nd’s 
lands, and to a pars raiiondbilis (third) of his personal 
estate, if he dies intestate. Tbe former, which originally 
was a solid provision for widows, has by the ingennily of 
conveyancers-, as well as by positive enactment, been reduced 
to very slender dimensiona It maybe destroyed by a 
mere declaration to that effect on tbe part of the husband, 
as well as by his convince of the land or by bis will 

The common practice of regnlating the rights of husband, 
wife, and children by marriage settlements obviates the 
har^hips of the common law — at least for the women of 
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chaDges, the bSefit of which wUl probaMy bo most keorfy 
fdt ^ong the poor. The chief provisions are ahorBy 
these :-{l) earnings of a marned womra m an occn- 
pstion ariied on by her apart from her hnshand ere to ^ 
hdd as proper^ settled to her separate us^ 
of her hnstond, and her investments of such eanangs ora 
similarly protected; (2) when a wonmn, mamed after tne 
passing of the Act, becomes entiUed during mamage to 
^ntl property as nert of ^ or to any snm f » e^- 
ing A200 under a deed or will, such property shall belong 
to her for her separate use; where real property descenos 
to her as heiress of on inteslato^ the rents and pi^ts thereof 
shall belong to her for her separate use ; (3) in res^t of 
property thus declared to be her " separate estate,” she may 
sue in her own name ; on the other hand, her husband is not 
littWa for debts contracted by her before maniii^ exc^t to 
the extent to which he has received property in her right 
Mamed, 'vomea efirtfttea aie made liable lOt 

the maintenance of their husbands who may become charge- 
able to any union or parisbg and of tbeir children. 

A marned woman cannot make any contract binding on 
heiseU except as to sepacate estate. Sbo can only bind 
her husband as his agen^ but from the relation of the 
Ijartiea the fact of agency is easily implied. The strong- 
est case is that of a i^e whose husband utyustifiably 
refuses to maintain her ; in that case she is his ogentp in 
the sense that he is bound by her contracts for necessaries 
supplied to her. . By the Act of 1870 she can insure her 
own or her husband’s life for her separate use. 

Law (f &ot2andr-The law of Scotland on this head di(l^ lei>s 
from Englj^ law than flm umofa veiydifibrentterminoloffy wcidd 
lead UB to suppose. The phrase communfo Immm has beon 
employed to e x pre ss the interest which Ike qponses havo in the 
saoMiMs property of both> but its use has boeu sefmely censured 
hy a high authonly as csscntudly inaccurato and Hr 

Patrick Fkaser^ in his elaborate and velusble tteatisa on Busteud 
and Wijtt contends that fheie is no real oonununify of goods, and 
no partnership or societsa between tho spouses. Tho wife’s mor- 
ablo property, with eertidn exceptions, and subject to sperinl iigreo- 
men^ Imsomes as ahsoliitdy the prop^ of the husband os it docs 
iuEngliah law. Thenotion of a comutumo is^ howorm*, farottredhy 
the peculiar rights of ibs wife and eliildren on the dimluHon of 
the marring Previous to tho Act 18 & 19 Viet c. 23 tho law 
sto^ os fouonu The fund formed by the movable preperty 
both sponses may be dealt with by tho husband as he pleaiffs dur- 
ing hfe ; it is increased by his oequiririons and diminished by his 
debts. The mpective shares oontribated by husband and wife 
j ^rn on tlia dictation of the manii^ to them or their remesonta- 
tiros u tlw mon:^ be dissolved witMu ayeor and a day, and with- 
out a living ddld. Otherwise tho divirion is into two or throo 
snares, aecordum os children are existing or not at tbo dissolution of 
^ the death of the Imbsnd, his children take onc- 
Uiird (onll^ tho widow takes one-third tfw rrffcte), snd 

flfemTs iwrn goes according to his will 
♦U.J5 ™ hiu- lx there ha no chiloren, the fur reffeto and 

that* ■ vrhpm . iSi **•*?*“ ®toTO-niontion«l, however, ouacta 

thereof^ *?^^*®“^SO®^uranyporrio^ 

^omenaPfo- 


«w«iuixw, asm hinglirii law, is also 
raonnou law thw«y rfh«l«nd 


than in Tg»i f»l«w1, and logiriation tonda in tho directira of alnolute 
eanaUty between the wzea. "What are toiliariy known as the 
Jfani^ Women'B Acts,*’ saj-s a rerent writer ‘^the iwoduct o( 
Amerieoji le^rintlon during tho last quaiterof acewtiwj, aim to 
secnro to tho ivilb thoindojicndent control of her own projMjrty, and 
the right to contract, sue, and be sued without her liiuband, under 
Tcosonablo conditions” (Sclioulcr's Law of IhiiKsCtc Malms). 
Each State 1ms however, tak«i its own way and solcctcd ita own 
time for iutr^ucing modifications of the existing law, so tjwt IIjo 
legislation on this subject is now cxccedin^y complicated oud dim- 
emt, Schonlcrlpp; cf/., jk 212) gives an account of the ccncinl 
result in thcdilfcrent States, front which the followiuc Is condensed : 
-^In Ateinc, a liberal right in xnnrricd women of holding pro]icrty 
independently of hushand'a conticd, which the wife may, however, 
relax by written instrument nuthoriziiicher liusbaud to manage it ; 
in Kew Hampshire tho right to hold from Strangers, and from her 
husband (not in fraud of creditors), and to keep camiuga when 
deserted ; in Veimont, similar result cfTcctcd hy the Chancery Courts 
without spet^ Icgisiation ; in MoMiochuBctUi, a liberal right to 
acquiro sepaiuto property ; in Jlliode Island, proiicrty exempt from 
Imshand’s dcht^ but his control recognized ; in Connecticut, some- 
what limited recognition of scimratoinUU! ; in Hew Ywk, tlw most 
liberal provirions os to property held before or acquired after mamage 
— acomideto cmanciimtioiifrom marital dominion ; a similar imlicy 
inthcVimstdHew Pcntaylvwda, nndHaxylaud,^Qhfiteditt 

the last cose by tho courts rather than by statute ; in OJiicv genml 
oxompUou of wife’s estate from her husband's debts } in Indiana, a 
p^iar policy, on the community ayslcin, wife's powen of transfer 
limited ; IHiuois, Wisconsin, Alinncsota, and Kansas follow closely 
the Icgisiation of Hassachiptetta ; in Iowa, limited Teepgnitionorwifc a 
estate; in Califomin, community of goods recogiiizedalter theSpani^i 
^tem, formerly prevalent thcTe,— so inKevadn ; in Oregon, wif«.*'s 
psopCTty exempt trom husband’s debts ; in Kebraskn, Uucral riglita 
rccoguim in married women ; in Aitssouri, wife's proi«ity in laud 
mom particularly exempt from liuslniid's debts ; in Kentucky, 
peculiar rcfatraint on husband’s marital rights : in Tennessw, wife’s 
property protected, Imt her light to coutroi not rccogui^ ; in 
Arkansas a liberal policy pravaifs. Tiie Southern States liave lieon 
Inter fn taking np this movement, but it is considered likely that they 
will follow the rest. The peculiar system of lli^estead Laws in 
the ^uthern and VTcstem States (described in article Uomustkai>} 
constitutes an jiialicnablo provision for the wife and family of tlie 
lioiisriioldcr. (K. Ih) 

HUSCH, Husux, or Husi, chief town of the Roumanian 
provinco of Falciih hloldavia, is situated on the right bank 
of the Fruth, about 40 miles south-east of Jassy. It is 
the seat of the district courts of justice, and of a bishop of 
tho Greek Church. It possesses a cathedral and a normal 
school, and carries on an active trade in tobacco. The 
population in 18T0 was estimated at 18,000. At llusch 
was signed in 171 1 tho treaty* of tbo Pnith, between Jtussia 
and ^rkey, which freed the army of Bctcr the Great from 
a porition of great danger. 

HUSHIABFUB, a British district in the licutcimnt- 
govomoTship of tho Punjab, India, lying between SCT 58' 
and 32* 5' IT. lat and between 75* 3r and 76“ 41' 15" 
E. long. It forms tho central district of the Jalandbor 
division, and is hounded N.E. hy tho district of Kdtigm 
and the native state of N&lagarh, N. and K.W. by tho river 
Bias, S.W. by Jalandhar, and S. hy the river Sallaj (Sutlci> 
and Amhdla (Umhalla) district 

!Ihe district of Hushifirpur falls into two nearly coual 
portions of hill and plain countiy. Its eastern face in- 
sists of the westward slope of tho KAngro Mountains; 
parallel with that ndge, a lino of lower heights traverses 
toe district from south to north, while between the two 
tosres Batches a volley of unm'en width, known ns the 
Jnswdn Din. Its upper portion is* crossed by tho SoAii 
torren^ while the Sutlej sweeps into its lower end by a 
break m the hills, and flows in a southerly direction till it 
tunu the flank of the central ningi^ and debouches wesl- 
wards upon the plains. This western plain consists of 
ollttviBl formr 'pn, r » goneral westerly slope owing to 

toe deposit c )h S mountain terrtmts in too Sib- 

Wage of lowland, open to 
inundations, and consi^red 
ornhlo area u covered hy Government 
woodland!^ unu^^’U care of too forest dopaJtaenfc 
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The census of 1868 \ras token over on area of 2086 square miles, 
and showed a total population of 988,890 (males, 504,398 ; female^ 
434,497). Of these, the Hindus numbered 416,471 ; Mahometans, 
317,967; Sflths, 79,417; and “others,” 126,086. The district 
contained nine municipalities in 1876—76, namely,— Hushiarpur 
(see below), Urmor Tan*» (18,970), Mnkeridn (61 16), Dosuya (8677), 
Anandpur (6406), Haiidna (7802), Garhdiwdia (8874), Una (4908), 
and MRni (Mceanee) (7942). The total imperial revenue in 1872-78 
^vas £148,708; the local revenue for expenditun on works of 
public utility, £14,856. Fifteen civil and revenue judges Kerdsed 
jurisdiction in the district. There were 821 schools, with 7066 
pnpils, receiving £2291 from the public funds. 

The cultivated area in 1868 amounted to 761,707 acres, out of on 
assessed total of 1,885,245. Bice is largely axivm, owi^ to the 
abundance of marshy flats along the banlm of the The other 

products are wheat, barley, gram, tobacco, jodr, naoze, moth, mask, 
cotton, and sugar-cane. The state of agricmtuml knowl^ge is very 
backward, and implements are of the simplest description. ^ Only 
17,886 acres are under irrigation, chiefly from an old canal in the 
northern comer. The trade of Hnshidrpnr is confined to its raw 
material, including grain, sugar, hemp, safflower, fibres, tobacc(^ 
indigo, and cotton; of these, sugar forms by far the most important 
commercial item. The manufactures are of no importance.^ Several 
religions fairs are held, at Anandpur, MukeriAn, and Achintpumi, 
all of which attract an enormous concourse of people. The J alandhar 
and Mngra road forms tiie chief route ; and good roads connect 
Hushiarpur and olher centres with the neighbouring towns. The 
district, owingtoitsproximily to the hills, jrassessos a comparatively 
cool and hnnud climate. Muarious fever, cholera,^ and bowel com- 
plaints ore the prevailing illnesses. The annual rainfall in 1871-72 
was 82*6 inches. There are five charitable dispensaries. 

country around Hushifirpur formed part of the 
Eatoch kingdom of Jalandhar. The state was eventually 
broken up, and the present district was divided between 
the rdjds of DitArpnr and Josw&n. They retained undis- 
turbed possession of their territories untU 1769, when the 
rising Sikh chieftains commenced a series of encroachments 
upon the hUl tracts. In 1816 the aggressive mali&rdjd, 
l^njlt Slab, forced the ruler of Jaswfin to resign his terri- 
tories in exchange for an estate on feudal tenure ; three 
years later the rt^&of Dit&tpur met with similar treatment. 
By the close of tire year 1818 the whole country from the 
Sutlej to the Bias had come under the Government of 
Lahore, and after the first Sikh war in 1846 passed into 
the hands of the English Government. The deposed rdjds 
of Dit&rpnr and Jaswdn received cash pensions from the 
new rulers, but expressed bitter disappointment at not 
being restored to their former sovereign position. Accord- 
ingly the outbreak of the Mooltan war, and the revolt of 
Chattar Sinh in 1848, found the disaffected chieftains ready 
for rebellion. They organized a revolt, but the two rdjto 
and the other rin^eaders were captured, and their estates 
confiscated. 


HxrsmlitPUB, mnnicipal town and administrative head- 
quarters of the above district, is situated on the -bank of a 
broad sandy torrent. The population in 1868 numbered 
13,022, comprising 6360 Hindus, 6002 Mahometans, 119 
Sikhs, 62 Christians, and 489 “ others.” The town was 
founded, according to tradition, about the early part of the 
14th centuiy. In 1809 it was occupied by Ranjlt Sinh. 
The mahfir^a and his successors maintained a considerable 
cantonment one mile south-east of the town, and the British 
Government kept it up for several years after the annexa- 
tion. Floods often cause much damage, to guard against 
which an embankment was raised in 1862. The civil 
station contains the. district court-house and treasury, 
sessions-house, tahiU and police offices, dispensary, sta^ng 
bungalow, and sardi. Both station and town are .plenti- 
fully wooded, and enjoy a good sanitary reputation. There 
is a trade in grain, sugar, and tobacco. 

HUSKISSON, WiLLUM (1770-1830), statesman^and 
financier, was descended from an old Staffordidiire family 
of moderate fortune, and was bom at -Birch Moreton, Wor- 
cestershire, March 11,- 1770. Having been placed in his 
fourteenth year under the charge of his uncle Dr Gem, 
physician to the English embassy at Paris, he passed his 


early years amidst a political fermentation whidi led him 
to take a deep and absorbing interest in politics. But 
though he approved of the French Revolution, his sympor 
thies were with the more moderate party, and he became 
a member of the “ club of 1789,” instituted to support the 
new form of constitutional monarchy in opposition to the 
anarchical attempts of the Jacobins. Even at this early 
period he displayed his mastery of the principles of finance 
by a Discours delivered in August 1790 before this 
society, in regard to tiie issne of assignats by the Govern- 
ment. The Diseours gained him considerable reputation, 
but as it failed in its purpose he withdrew from the society. 
In January 1793 he was appointed by Mr Dundas to an 
ofiice created with a view to direct iJie execution of the 
Aliens Act ; and in the discharge of his delicate duties he 
manifested such ability that in 1796 he was appointed 
under secretary in the colonial department. In the follow- 
ing year he entered parliament as member for Morpeth, but 
for a considerable period he took scarcely any part in the 
debates. On the retirement of Fitt in 1801 he resigned 
office, and after contesting Dover unsuccessfully he with- 
drew for a time into private life. Having in 1804 been 
chosen to represent Liskeard, he was on the restoration of 
the Fitt ministry appointed secretary of the treasury, hold- 
ing office till the diraolution of the ministry after the death 
of Fitt in January 1806. After being elected for Harwich 
in 1807, he accepted the some office under the duke of 
Fortland, but he withdrew from the ministry along with 
Canning in 1809. In the following year he publidied a 
pamphlet on the currency system, which confirmed his 
reputation as the ablest financier of his time; but his free- 
trade principles did not accord with those of his party. 
When in 1814 he re-entered the public service, it was 
only as diief commissioner of woocte and forests, but his 
influence was from this time very great in the commer- 
cial and financial legislation of the country. He took a 
prominent part in the corn-law debates of 1814 and 1816 ; 
and in 1819 he presented a memorandum to Lord Liverpool 
advocating a large reduction in the~ unfunded debt, and 
explaining a method for the resumption of cash payments, 
which was embodied in the Act passed the same year. 
In the following year he was named a member of the 
committee appointed to inquire into the causes of the 
agricultural distress then prevailing in the country, and 
the proposed relaxation of the com laws embodied in the 
report was understood to have been chiefly due to his 
strenuous advocacy. In 1823 he was appointed president 
of the board of trade and treasurer of the navy, and shortly 
afterwards he received a seat in the cabinet. In the same 
year he ^vas returned for Liverpool, having from 1812 re- 
presented Chichester. Among the more important legis- 
lative changes with which he was principally connected 
were a reform of the Navigation Acts, admitting other 
nations to a full equality and reciprocity of dipping duties ; 
the repeal of the labour laws ; the introduction of a new 
sinking fund ; the redaction of the duties on manufactures 
and on the importation of foreign goods, and the repeal of 
the quarantine duties. In accordance with his suggestion 
Canning in 1827 introduced a measure on the com laws 
proposing the adoption of a sliding scale to regulate the 
amount of duty. The bill passed the House of Commons, 
but a misappr^ension between Huskisson and the duke of 
Wellington led to the duke proposing an amendment, the 
success of which caused the abandonment of the measure 
by the Government. After the death of Canning in the 
same year Huskisson accepted the secretaryship of the 
colonies under Lord Godeii^,an office which he continued 
to hold in the new cabinet formed by the duke of Wellington 
in the following year.. From the beginning the cabinet was 
rent by internal disputes, and, after succeeding with great 
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AiffionltT iu inducing the cabinet to agree to a compro- 

^ oJSe^cn hfwe. Huskisaon fimSly 

iTMey 1829 on account of a difference 

lea<n«» in legaid to the dufrandusement of East Jtetf^. 

olTthe waSptember of t^ J!? 

r?peSjffB*CooUndJ*esterE^u-ay. 

of the Bdhmerwold, and not for from ihoBavanau frontier, 
mcS probably in 1369, and, according to some 
July 6. His parents appear to have been wdl-ti^o Czmus 
of tL peasant class. Ot his early life nothing “ 
accept that, notwithstanding the early l“s father, 

he obtained a good elementary education, firefc at Hnssinecz, 
and afterwards at the neighbouring town of Prachatica 
At or only a very little b^ond, the nsnol age ho entered 
the recently (1348) founded university of Piagnc^ whero 
he became bachelor of arts in 1393, bachelor of theology in 
1394, and master of arte in 1396. In 1398 he was diosen 
by the Bohemian "nation" of the university to an 
examinerdiip for the hachdoi's degree; in the same year 
he began to lecture also, and there isreoson to believe that 
the philosophical writings of Wicklrffe, with which he had 
been for some years acquainted, were his text-books. In 
October 1 401 ha was made dean of the plulosophical faculty, 
and for the half-yearly period from October 1402 to April 
1403 he hdd the office of rector of the nnivexsit;ir. In 1402 
also he was fn^^da rector or enrate (capellarius) of the 
Bethlehem Chapd, whidi hod in 1391 been erected and 
endowed by some zealous citizens of Prague for the purpose 
of providing good popular preaching in the Bohemian 
tongua Hus appointment^ which, so fiir os the aims of 
the pious founders were concerned, proved a singularly suc- 
cessfol one^ had a deep influence on the already vigorous 
rdigionB life of Hobs himself; and one of the effects of the 
earnest and independent study of Scripture into which it 
soon led him was a profound conviction of the great value 
not only of the pbilosopbicol but also of the tiiodo^cal 
writings of Wicklifib. 

^ This newly-foimed sympathy with the En^hh reformer 
^ not^ however, in the first instance at least, involve Hubs 
in any conscious opposition to the establiAed doctrines of 
Oatholieism, or in any direct conflict with the authorities 
of the diui^; and for several years continued to act 
in fall accord with his arehl^op ^byqjek, or Sbynko, of 
Hosenbor^. Thus in 1405 hei, along with other two mastery 
was commisaioned to examine into certain reputed mirades 
at Wilsnack, near Wittenbei^ which had caused that iffiurch 
to be made a resort of jalgrims from all parte of Europe. The 

rmlt of ^ their report was that all pilgrimage thither from 
the province o! liohemia was prohiUted by the nrdibii^op 
on pun of excommunication, while Huss, with the full 
sanction of ^ superior, gave to the world his first published 
wminft entill^ De Omni Sanguine Clirisii GloriJiccaQ^ in 
wtoh he declaimed in no measured terms against forg^ 
miradtt ecdesiashrol greed, urging Chr^ians 
same Ume to desist from look^ for sensible signs of Cbrist’a 
presen^ but rather to seek Him in Hia oaring wirf 
More than once also ^ with his friend 
of Znaim, was appointed to be mmod preacher And in ftiSa 

Smv coanoilB’ of BoheSS 

many fiuaful admonitions. As eariy as May 28. UOS it 
M true, there ^d been tald a univatsily disratatioli aW 
the new doctrines of Wickliffe, which had resulted in cIia 
wndemiatMaoffiertQiii ^roymUonB pttroin.j totchfa; 


five years later (May 20, 1408} this decision had been 
refined into a declaration that these, forty-five in number, 
were not to be taught in any heretical, erroneous, or offensive 
sense. But it was only slowly that the growing ^'mpathy 
of Hubs with Wickliffo unfavourably affected his rdatioim 
with his colleagues in the priesthood. In 1408, however, 
the clergy of the city and orchicpiscopal dioceso of Fniguo 
laid before tho archbishop n formal complaint against Hubs, 


abuses of which ho had made use in hi9 public discoursoa ; 
aud the result wos that, having firat been deprived of his 
appointment os synodal preacher, ho ^vas, after a vnin 
attempt to defend htmscu iu writing, publicly forbidden 
^0 exorcise of any piicstly function throughout the diocese. 
Simultancoualy with these proceedings in Bohemia, inter- 
national negotiations Imd been going on wliicb had for tbeir 
Direct tho remodel of the long-continued jKipal schism, and 
it had in tho intcml become apparent that a ^atisfnctory 
solution of the difficulties involved could only be secured 
if, ns seemed not impossible, tho 6up[)ortc» of tho rival 
poires, Benedict XIIL and Grogoty’XIL, could be induced, 
in view of the approaching council of Pisa, to pledge them- 
selves to a strict neutrality. With this cud King Wcnccslaus 
of Bohemia had requested tho co-operation of the archbishop 
and his cleig}', and also the support of the university, in 
both instances unsuccessfully, although in the case of tho 
latter the Bohemian ** nation,” with Hubs at its head, had 
only been overborne by the votes of the Bavarians, Saxon*<, 
and Poles. There followed an expression of nationalist 
aud particularistic os opposed to ultromontano and also to 
German feeling, which undoubtedly* wns of supreme ]m> 
portanco for the whole of the subsequent career of Huss. 
In compliance witli this feeling a royal edict (Jauuaiy* 1£^ 
1409) was issued, by wditch, in alleged conformity with 
Paris nsoge, and with thcoripnal charter of the university, 
tho Bohemian "nation" received three votes, while only 
ono ^ros allotted to the other threo ** nations ” combined ; 
whereupon nil tho_ foreigners, to tho number of several 
thousands, almost immediately withdrew from Prague, an 
occurrcitco which led to tho formation shortly afterwards 
of tho univereity of Lcipsic. 

It was a dangerous triumph for IIuss; for his popu- 
larity at court and in tho general community* bad been 
Bccured only at tho prico of clerical antijiathy* evciy- 
whero and of mnch German ill-wilL Among the first 
results of the changed order of things were on tho one 
hand tho election of Hues (October 1409) to be ogain 
rector of the university, but on (bo other hand tho 
appointment by the archbishop of an inquisitor to inquire 
into ebnrpB of heretical teaching and inflammatoiy' preach- 
ing which hod been brought against him. He had spoken 
Jsrespcctfdly of tho church, it was said, had even hinted 
that Antichrmt might bo found to bo in Home, had 
fomented lu his preaching tho qunrrd between Bolieniians 
and Germans, and Lad, notwithstanding all that bad 
passed, contiimod to siieah of Wickliffo as both a pious 
man and an orthodox teacher. Tho direct result of this 
^L“‘i‘«inH>ossiblo to disconnect 
S lioV ®" December 

afcS of oil his books, while 

au cue same timo-^a meosurA AnnAinii » ..4. ai — 
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palace, upwards of 200 volumes of the writings of WicHiffe, During the year 1413 the arrangements for the meeting 

while he pronounced solemn sentence of excommunication of a general council at Constance were agreed npon between 
against Hnss and certain of his friends, who had in the Sigismnnd and Pope John XXTIX The objects originally 
paaantime again protested and appealed to the new pope contemplated had been the restoration of the unity of the 
(John XXIU.). A gain the populace ■ rose on behalf of (dinrch and its reform in head and members ; but so great 
their 'hero, who, in his turn, strong in the conscientions had become the prominence of Bohemian a&irs that^ to- 
conviction that. “ in the things which pertain to salvation 'these also a first place in the programme of the approaching 
God is to be obeyed rather than man,” continued nnin- cecnmenical assembly required to be assigned, andfor thdi 
termptedly to preach in the Bethlehem Chapel, and in the satisfactory settlement the presence of Huss was obviously 
university began pnblidy to defend the so-called heretical necessa^. His attendance was accordingly requested, and 
treatises of W inVIiffa, while from king and queen, nobles the invitation was willin^y accepted as giving a long- 
and burghers, a petition was sent to Borne praying that the wished-for opportunity both of publicly vindicating himsell 
condemnation and prohibition in the bnll of Alexander T. from charges whicdi he fdt to be gtievons and of loyalljl 
might be qnashed. Negotiations were carried on for some making confession for Christ. He set out from Bohemia 
mo p thg , but in vain; in Match 1411 the ban was anew on October 14, 1414, not, however, until he had carefully 
~ pronounced npon Hns as a disobedient son of the chnrch, ordered all his private alhirs, with a presentiment, which 
while the mag istrates and councillors of Fragne who had he did not conceal, that in all probabiUty he was going to 
favoured him'were threatened with a similar penalty in case his death. The journey, which appears to have been nndep 
of their giving liim a contumacious support. Ultimately taken with the usual passpori^ and under the protection 
the whole dfy, which conlinned to harbour him, was laid of several powerfol Bohemian friends (John of Chlum, 
under interdict; yet he went on preaching and masses were Wenceslans of Dnba, Henry of Chlum) who accompanied 
celebrated as nsnal, so that at the date of Archbidiop him, was a very prosperous one; and at almost fdl the 
Sb 3 rhko’s death in September 1411, it seemed as if the halting places he was received with a consideration and 
utmost efforts of ecclesiastical authority ^d resulted in enthnsiaslac sympathy which he had hardly expected to 
absolute failure. meet wiili anywhere in Germany. On November 3 he 

The 6trng^% however, entered on a new phase with the arrived at Constance, and took up quarters in the house 
appearance at Prague in May 1412 of the papal emissary which is still pointed out (Faulsgasse, 328); shortly after- 
charged with the'proclamation of the papal biidls by which wards there was put into his Imnds the famous imperial 
a regions war was decreed against the excommunicated "safe conduct,” the promise of whidi had been one of his 
King Ladislaus of Naples, and indulgence was promised inducements to quit the comparative security he had enjoyed 
to all who should take part in it^ on terms similar to in Bohemia. Of this safe conduct, the formal woi^ of 
those which had been enjoyed by the earlier crusaders which have often been quoted, it would be absurd to say 
to the Holy Laud. By his bold and thorough-going that it was intended to guarantee its holder againsb the 
opposition to this mode of procedure against Ladislaus, infiiction of due punishment should he be convicted by 
and still more by his doctrine that indulgence could never existing law of any crime; but there can be no doubt that 
be sold without simony, and cotdd not be lawfully granted both the letter and the spirit of it were scandalously 
by the chnrch except on condition of genuine contrition violated, when on November 28 Huss was arbitrarily 
and repentance, Huss at last isolated himself, not only from seized and thrown into prison before any accusation what- 
thear^iepscopalpartynnder Albik ofUnitschow, butalso ever had been formulated. Sigismund himsdf never 
from the theologcalfaculfy of the university, and especially sou^t to defend this aci^ whidi was not done with his 
from such men as Stanislaus of Znaim and Stephen Faletz^ consent or authority; the only excuse he ever alleged for 
who until then had been his chief supporters. A popular having tolerated it was that otherwise in all likelihood the 
demonstration, in winch the papal br^ had been paraded conncM would have been broken up. On December 4 the 
through the streets with circumstances of peculiar ignominy pope appointed a commission of three bishops to investigate 
and finally burnt, led to intervention by Wenceslans on the case against the heretic, and to procure witnesses ; to 
behalf of public order; three young men, for having openly the demand of Huss that he might be permitted to employ 
areerted &e unlawfulness of the papd indulgence after an agent in his defence a favourable answer was at first 
silence had been enjoined, were sentenced to death (June given, but afterwards even this concession to the forms of 
1412) ; the excommunication against Huss was renewed, justice was denied. While the commission was engaged in 
and the interdict again laid on all places which should the prosecution of its inquiries, the fii^t of Pope John 
give him shelter, — a measure which now began to be more XXHL took place on March 20, an event which furnished 
strictly regarded by the dergy, so that in the following a pretext for the removal of Huss from the Dominican 
December he had no alternative but'to yield to the express convent to a more -secure and more severe place of con- 
wish of the king by temporarily withdrawing from Prague, fiuement under the charge of the bishop of Constance at 
A provincial synod, hdd at &e instance of Wenceslans Gottlieben-on the Bhina On May 4 the temper of the 
jn February 1413, broke up without having reached any council on the doctrinal questions in dispute was for the 
practical result; and the labours of a commission appointed first time fully revealed in its unanimous condemnation of 
shortly afterwards were equ^y unsuccessful in the attempt Wickliffe, e^ecially of the so-called " forty-five artides ” as 
to bring about a reconciliation^between Huss and his ad- erroneous, heretical, revolutionary. It was not, however, 
versaries. The so-called heretic meanwhile spent his time until June 5 that the case of Huss himsdf came up for 
partly at Xozihradek, some 45 miles south of Prague and hearing ; the meeting, which. was an exceptionally full one, 
partly at Xra^witz in the immediate neighbourhood oi the took place in the refectory of the Franciscan doister. 
capital, sometimes vaiying^tfae monotony of his life with an Autograph copies of his work J)e JS^edesia, and of the 
occasional course of open^ir preaching, but finding his chief controversial tracts which he had written against Faletz and 
employment in maintaining with his numerous friends that Stanislaus of Znaim, having been laid before him and duly 
copious correspondence of which some predous fragments acknowledged, the extracted* propositions on whidi the' 
still are extant, and in the composition of the largest and prosecution based their charge of heresy were read ; but as 
most exhaustive of all hm printed works, the J)e jffedesta, soon as the accused began to analyse them aUfl to enter 
which subsequently furnished most'of the material for the upon his defence, he was assailed by violent outcries, amidst 
capital charges brought against him. which it was impossible for him to be heard, so that he 
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was 

hj/^ected tofind more propriety, W ““ 7 

wee fo®d necessary to ““‘"S 

OB which occofflun the outward dwencies 
observed, partty no doubt from the ciroumstonco flmt the 
emnerorwas present in person. The propositions whic 
had been estcBcted from the Dt JSedesia were ngira brough 
TO, and the relations between Wichliffe and H“S8 were 

dLnssed, the olgect of J® 

upon the latter the charge of having entirely ej 
dOTtrinal system of the former, including ^eoially a 
d«»TiVl of the doctrine of transnbstantiation. The arensod 
defended himself by repudiating the char^ of hnnng 
pVtnJftnftd the Catholic doctrine, while at the remo time 
he save expression to his hearty admiration and respect 
for the memory of WicUifBe. Being next asked to make 
an unqualified submission to the council, ho expressed 
as unable to do so, while at the same time stating 
his willingness in nil humility to amend his tailing 
wherever it had been shown to be false. With this the 
proceedings of tho day wore brou^t to a closo. On Juno 
8 the proposittons extracted from tho De E^aia weto 
OQCB i&orB tftkdQ up witb boiqs fulucss of^ dctftil > sonio oi 
these he lepudtotod as incorrectly given, others he 
defended; but when asked to make a general recantatimi 
he steadfastly dedined on the ground that to do so would 
be a dishonest admission of previous guilt Among tho 
propositions he could heartily abjure was that relating to 
tmnsabstantiation ; among those he felt conetrained un- 
flinchingly to maintain was one which had gi\*en great 
offence, to the effect that Christ, not Peter, is the head of 
the church to whom ultimate appeal must be mode. The 
council, however, showed itself inaccessible to uU bis 
argnments and explanations, and its final resolution, as 
announced by O' Aiily, was threefold : — ^first, that Huss 
should humbly dediare that be had erred in all tho articles 
cited against him; secondly, that he should promise on 
oath neither to hold norteo^ them in the future; Ihird^*, 
that he should publicly recant them. On his declining to 
make this sabmiBslon he was removed from the bar, and it 
was obvious that the end could not bo far off. Tho em- 
peror himself gave it as his opiniou that it had been clearly 
proved by many witnesses that the accused had tauglit 
many pernicious heresies, and that even should he recant 
he ought never to be allowed to preach or teach again or to 
return to Bohemia, but that should he refuse recantation 
riiere was no remedy but the stake. During the next four 
weeks no effort was spared to shake the detennlnotion of 
Hass; but the spirit of the martyr rose within him os ho saw 
his end apptoa^iug, and he steadfastly refused to swervo 
from the p^th which conscience had once made clear. I 
wnte thi^” says h^ in a letter to his friends at Prague, ** in 
pmon and in chains, peering tomorrow to receive sentence 
of d^th, tuu of hope in God &at I shall not swerve from tho 
truth, nor abjure errors imputed to me by false witnesses." 
^0 sentence he expected was prononneed on July 6 in 
the presence of &e wperor and a full sitiing of tlio 
TOuncil; onw and egm he attempted to remonstrate, but 

“lent myer. 

WtM h» ^ Bnfiwgone the ceremony of degndatira with 
all the childiah formshties which ore usual on m ich 
occasions, his soul was formally consigned by all those 
pr^t to fte devil, while he himself with duped 
and uplift^ eyes reverently committed it to Christ He 
WM then handed over to the secular aim, and immediately 
led off to the place of execution, the conneil meanwhile 
p^edmg unconcerned^ ^ ^ ^ 

™ Many touching incidento recorded in the histories 
make manifest the meekness fortitude, and even cheerful- 


ness witli which ho wont to Ills dreadful death. After he 
had been tied to tho stoke and ibo faggots had boon piled, 
ho was for tho lost timo urged to recant, but his only reply 

^as : “ is my witness that I have never taught or 

preached that which false witnesses have testified against 
me. lie knows that tho great object of all my preacliing 
and writing was to convert men from sin- In Iho truth 



Kyrio Elcisoti " was soon stifled in tlio smoko. AVlicn 
the flames bad done tlicir office, tbo nslics tlmt were left 
and oven tho soil on which they lay were carefully removed 
and thrown into tho Ithinc. 

Not many wnls nro needed to convey n tolerably 
adequate estimate of llio clinraclcr and work of the “palo 
tbin man in mean attire," who in sickness and poverty 
thus completed tho forty-sixth year of n busy life at tlio 
stake. Hubs was much less remarkable for the amount 
of his mental endowments and acquirements limn for Ihc 
candour with which he formed his convictions, the tenacity 
with which he held them, the unselfish enthusiasm with 
which ho spoke them. Ilo cannot bo said to have odded 
a single new item to the intellectual wealth of tho world, 
but his contribution to its moral capital was imitieiuc. ^ It 
might not bo easy to fomtulate very prcciacly the doctrine«\ 
for which he died, and certainly some of them, os, for 
example, that regarding the church, were such luany* 
Protestants even would regavd ns unguarded nud difficult 
to harmonize with tho maintenance of external church 
order; his is undoubtedly the honour of having been 
tbo chief intcrmcdiaiy in banding on from ^VickVlffe to 
Luther tho torch which kindled the Ilcformntion, onil of 
having been one of the bravest of the martyrs who have 
died in tho causo of honesty and freedom, of progress and of 
growth towards tho light. 

Tho works of !Iiis<i are uMisUy d tuulrr four hcaih:— the 
dogHiatical and ivolpiniciil, the hotiiilrtical, the cxcgcticsi. and the 
GfHstolao'- or tlioxo briongitig to the first category, tlic rerlii'^t 
was that Dc Omni Vhristi nln^ily ridcmd 

to ; others, besides the Ja* JSecMa^ arc a Qacstio cr< 
relating to tlio hull of Poiv John XXIII. ngain^t l«nth's1.ui% 
Jksponsio mi Stripia Jf. l*ahiz^ ad ia J/. aV, tie 

Znoyma^ and a Hrfaialiou of the iViitiny of the KiyKi JAWnrjr of 
Prapiit^ Tito serinims include sorcntl di^-courrex relating to Anti- 
christ. It is worthy of note, in connexion with thc«*', that ly 
means of tlicin niid fiis other putiUe teaching Httvs esvtci«ed n omi* 
tiidcrable^ influcnec, not only on the icligious lift* of his time, hut 
oil tho literary dcrclomnciit of lits native tongue, Jlis cxrgetiral 
writings include A JUstar}/ tfJtsus Christ mvniiN/r to the Fonr 
A UUiwy of the Passion^ An Jsjr/iodlion of'l Cor, i.-vii., 
ChmitienforiiM on tho epistles of James, Peter, John, and Jiiflo, and 
An Fnarratio on Psalms cx.~cxviii. The Ltiters are nmiiucd in 
two scries, one of which, nuiiilicring fifteen, rvlates to the iicriod of 
his exile nndcr tho intcnlid, nhiic the other, finv.six in nil, 
belongs to the timo when he lived in Coiistaiice. The Ifc-JCcchsirt 
was printed liy Ulrich von Ilnttvn ns c.nriy nslS^O* othen of tlio 
controversial writings by Otto BmunrcUinlfiSt; and hutherwmto 
nil interesting preface to F/fistoice Quonfaui imidishctl in 1537. The 
carlwst collect^ edition of the Imtin works nos that of Xuremben; 
{{liAoria el jfonumenta Joh. Jlussat^uelfieron, rragensis), null- 
lished in 155B m 2 vols. folio; this nos neifriiitml nilii n coii*'idrr- 
aUo quantity of new matter in 1715. Tho Ihihcmian nwks have 
recently been edited by K. J. Biben (3 vola., Prague, ISCO). 
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HUSSITES. The arhitraiy arrest and imprisonment 
of TTniw at Constance in November 14:15 created a very 
painfnl impression among all classes in Moravia and 
Bohemia, and called forth angry remonstrances as soon as 
it ‘vras known. TVhile the nobles resorted^ to diplomacy, 
the Tnnsgftg rioted and in many instances attacked the 
clergy. The excitement was immensely intensified by the 
t-iHi n g g of his death, which was freely characterized as a 
judicial mnrder; several priests were put to death by the 
infuriated populace, who cherished the memory of Huss as 
that of a patriot and a saint ; and the archbishop himsdf, 
after having been beset in his own palace, with difiEiculty 
saved his life by flight. Public feeling found its first 
organized expression in a diet which was liastily summoned 
to meet at Prague early in September; there a solemn 
protest, nltimately signed by 452 magnates and barons, 
was drawn np, in which the personal character of Huss as 
man, teacher, preacher, and author was warmly upheld, 
the freedom of Bohemia and Moravia from error and 
heresy was as energetically asserted. Three days later the 
nobles who had signed this document formed themselves 
into a league headed by two Bohemian barons and one 
from Moravia, by which they bonnd themselves to protect 
liberiy of preaching on their estates, and to yidd obedience 
to bishop or pope only in so far as might be in accordance 
with Scripture and the will of God. Matters of dispute 
were to be subjected to the arbitration of the rector and 
* doctors in theology of the university of Prague. Soon 
afterwards a counter league was formed for the support of 
the council and cnria; and civil war appeared to be 
imminent The tension was further increased by the 
arrival of the bishop of Leitomischl, long the enemy of 
Huss, as legate from the council for the extirpation of 
heresy; and the pressure of the interdict under which 
the ci <7 of Prague continued to lie. In February 1415 
the 452 nobles who had signed the protest in favour of 
Huss were summoned to appear before the council, while 
the anti-Hnssite league was encouraged to prepare, for a 
crusade; and the burning of Jerome of Prague in the 
following May still further revealed the prevailing disposi- 
tion of Catholic Christendom. Owing to the slowness, 
however, with which matters moved at Constance, it was 
not until February 1418 that the new pope, Martin V. 
(Otto di Colonna), was able to issue various buUs and 
briefs, in which he laid all obstinate Hussites under the 
ban, and called upon all the ecclesiastical and civil 
authorities to proceed against them. The council also, 
shortly before its dissolution, drew up twenty-four articles 
for withdrawing the Bohemians from the prevailing heresy, 
bidding King 'Wenceslans protect the rights of the Bomish 
Church in his dominion, restore the banished clergy to 
their benefice^ repress the Hussite preaching and hymn 
singing, dissolve the Hussite associations, and take the 
ringleadera into custody. To this policy the king after 
much vacillation began to give effect early in 1419, and 
forthvrith the more prominent Hussites withdrew from 
court ; among these were Nicolaus of Pistna, an able 
statesman^ and the famous John Zizka, a practised soldier,- 
who placed themselves at the head of the malcontents. By 
the end of the year the war, though it is usually reckoned 
from 1420, may be said to have begun. It divides itself 
into two periods — the defensive, which lasted from 1420 
to 1425, and the offensive, which began with Procopius’s 
invasion of Germany in 1427, and lasted until the com- 
mencement of negotiations with the council of Basel in 
1431. ^ The struggle had not proceeded very far, however, 
before it became manifest that the Hussite party was itself 
sharply divided in views and aims. All were agreed in 
warm and tender reverence for the memory of Hus^ the 
evangelical preacher and the faithful servant of Christ; 
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equally unanimous were they in holding the distinctive 
doctrine of the supreme authority of Holy Scripture, and 
in urging the reformation of the church. But all were 
not prepared to go equally far in the amount of reform 
they proposed. While the more radical section rejected 
such doctrines as those of purgatory and of the mediation 
of saints held that priests in mortal sin could validly 
administer no sacrament^ disapproved.of penances, images, 
relics, nings in a foreign tongue, maintained the right of 
the pious laily, even of women, to preach, and regarded 
every building as in itself at least suitable for acts of divine 
worship, tile more moderate or conservative section formu- 
lated their much simpler programme in the famous four 
articles of Prague (July 1420). These were — (1) free 
preaching of the word of God throughout the kingdom of 
Bohemia; (2) the administration of the eucharist to all 
believers not in mortal sin, under both species according 
to the institution of Christ; (3) deprivation of the clergy, 
of the secular lordship they had assumed and of the secular 
properly they had acquired to their own injury and to the 
prgudice of the civil power; (4) prohibition and repression 
of all mortal sins and public scandals. The supporters of 
these articles, who were led by Baron Czenko of Wartenberg, 
and had in their number such men as Jakob von Mies, 
were strong in the town and university of Prague, and 
occasionally received the name of the Praguers, but 
ultimatdy came to be more generally known as Calixtines 
(from ‘*calix”) or Utraquists (from their claim to receive 
tbe communion “ sub utraque specie ”). The more radical 
party, from having taken up their headquarters at a strong- 
hold which had been fortified by Zizka and called Mount 
Tabor, some 65 miles southwards of Prague, received the 
name of Taborites. Whatever differences, however, may 
have separated the Hussites, all were united in offering 
resistance to the efforts made by Sigismnnd to cmsh them ; 
and atDentschbrodin 1422, at Aussigin 1426, and finally 
at Tans (August 14, 1431), they inflicted signal defeats on 
his troops. Negotiations begun in 1431 with the coundl 
of Basel reached a termination only in November 1433, 
when the so-called “Compactata” or articles of agreement ^ 
were signed by which the Calixtines were satisfied, com- 
munion under both species being granted to all who desired 
it, although the other concessions in the direction of the 
four artides of Prague were made in a somewhat illusory 
manner. The Taborites, or " Orphans ” (as the followers 
of Zi^a were sometimes called after his death in 1424), 
failed, however, to find in the Compactnta all that they 
required, and they speedily took the field again in a 
campaign which terminated disastrously for them at Hrib 
near BShmischbrod on May 30, 1434. In this battle both 
Procopins and his brother perished ; and soon afterwards 
the Taborites were compelled to surrender all the fortresses 
to which they had betaken themselves^. Thenceforward 
they .rapidly disappeared as a political party, although as a 
religious body they can be traced to abont the middle of 
the century, when they gradually became merged in the 
so-called Moravians, or United Brethren of Bohemia. The 
Calixtines obtained from Sigismund in 1436 the formal re- 
cognition of the Compactata, which from that time had the 
force of law. Satisfied with this somewhat empty achieve- 
ment (which, however, was jealously guarded against the 
hostile attack of Pins II. in 1462), they gradually subsided 
into an inert conformity, so as to be but little distinguished 
from the Catholics around them, At the time of the 
Beformation some returned to the Boman Church, while 
the rest attached themselves either to the Lutheran or to 
the Beformed creed, and Hussitism as a distinct form of 
Christian profession became extinct. 

See Gochlaius, EiA. nussilarum (1540); Palacky, Urkundliehe 
BeiM^e sar OeaA. d. Husitenkrieges (1872-74). (J. S. BL.) 
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HUSUUi a town in tbe Fniusdau pnmiiGe of Sehlwwig- 
HolsteiOi fiitaated in a fertile district about 2i milee inland 
from tiie German Ocean, on the canalioed Hnsumm A,n, 
vrinch forma its harbour and roadstead It is a station on 
&e branch tailfes^ftom Tdnmng vrhidi joins the main Kne 
at Jiibek ; and it han ateain Gommunicatipn rrith the North 
Fririan Islands (Nordstrand, Fellworm, F&r, ^It) and 
trith En^nd. Berides the old ducal palace and park, it 
possesses two conithouses and a gymna^nm, and ite public 
endowments are reckoned at £100,000. 13ieie is a con- 
siderable local trade; grain and cattle are exported; and 
the oyster*be& in the nei^boaxhood yield during the 
season about 60,000 caters daily. The popnlafion of the 
town in 1875 was 5765. Hnsum & first mentioned in 
125*3, and its first dinrch was btdlt in 1431. Wis^ 
ri^ts (see toL xL p. 449) were granted it in 1582, and in 
2508 it was lais^ to the roSk of a town 1^ Duke 
Adolphus, who was also the builder of the castle. Hnsum 
is the Mrthplace of Foichhammer the ardueolo^st, 
Forchhammer the xnineralogiBt, and Theodor Storm the 
poetw 

HGSZT, a market-town in the county of Mfiramoros, 
Hangacy, is sitnated at the confluence of the Nagy-Xg 
with the Theiss, and ahont midway on the line of railway 
from Szatin4r-K4meti to h^ramaros&iget^ 48* 10' N. lat., 
23* 18' £. long. At Hnszt there are CUrinist, Bomoa 
Catholic, end Oil United Greek churches, low courts, 
and other Government offices. On an elevated and 
pictnresqne position near the town axe the mss of an old 
fortress. In the nex^bourhood of Hnsst flax and Gereals 
are largely grown, and many of the inhabitonts find 
employment in fishing. The popniatioa in 1870 was 
6413, consisting for the most part of Magyars and 
Kntheniana 

HUTCHESON, FnAimna (1694—1746), an eminent writer 
on mental and ^tal philosophy, was hom on the Bth of 
Augwt 169A Ws birthplace was prohaHy the townlend 
^ Dmmhg, m ^ parish of Saintfidd and county of 
Down, Ireland Though the fiunily had sprang from Ayr- 

mmatera of <^ntiag congn^ons iu itie norfhof Itdand. 
rouag Hateheron vnu educated patfly ly gnadfather, 
prefer ftt an aeademy, vbero he is stately his Wogrenher 

orfinaiyscffitfc 
Jflf c“-™Sue in those dayi“ L, the 

Jf Ohliiw i?® “f nniveraily 

f Qh^w where he spent the next six years of his l i h . 

Ktoataw^ ^ of philosophy, classics, and geneiS 


gntionrwhen iTwasTO™^ dasenting congre- 

living in the neighl^^^^of 
academy in that dty. At Dnhlm “ P”"™*® 

ments soon mads Mm eenei*?^ hternry aecompiigh. 

have tapidlv formed • faown, and he appears to 

personTla? ^ njo5 stable 

metropolis of ItslanA in the 

Origin, JL to hhi 

all attempts to nroseenta ionrmr, steadily resisted 

court for keepin/JSS SST '“ wchhishop's 

BcriM to the^SlLSl *’*- 

copal licence. Hutehesom*. miaKm. obtained the erns- 
atablished Chnn^ esi«m;»ljt 
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friends to serve him, the schemes proposed to lum for 
I obtaining promotion,” dsc., of which w biographer speaks, 
.probably xmer to some offers of preferment, on condition 
I of his accepting ^iscopal ordinatiom These offers, how- 
ever, of whatem nature they might be^ wete unavailing; 
"nmtbertheloveof riches nor of ^edegance and grandeur 
of human life prevailed so far in his bre&8t.a8 to moke him 
offer the least violence to his inward sentiments.” 

IThile residing in Dublin, Hutcheson published anony- 
moody the font essays by which he still remains best 
known, namel;r, the Tn^iry ocacerntn^ JBeauiy, Order, 
Harmmp, Design, and the Inquiry exmceminff Moral Good 
aiid JSvilf in 1736, and the JBmy on the Mainre and Cm- 
dud of the Fauions and Affetdons, and Itlustraiions vjfon 
the Moral Sense, in 1728. The original title of the former 

work(which reached a second edition in tho next year) was 

An Inquirj^ into ike Original of our Ideas of Seauig and 
Ftrfuc in two Treatises, tn tc/ncA the Frinci^es of the lake 
Sari qf Skafieshurp are explained and d^ended against the 
Author qf the Fahle qf the Bees; and the Ideas tf Moral 
Good and Soil are eBtahlished, according to the Sentiments 
of the Anaent Moralists, with an attempt to intense a 
Mathematical Cahulaiion on suldccts cf Morality, ' The 
nlterationB and additions made in tho second edition of theso 
Ssmys were pnbliAod in a separote form in 1726. To the 
period of his Dublin midence are also to be refertnd tho 
“Thoughts on Lan^ter” (a eritidom of Hobbfss) and the 
** Observations on the FaUe of the Bees,” being in all six • 
letters contributed to Mtbemteus* Irettevs, a periodical whidi 

appearedinDablin, 1725-27 {2d od., 1784). At tho end 

of the same period occurred tho controversy in the colnmns 
of the London Journal witli Mr Gilbert Burnet (probably 
the second son of Dr Gilbert Burnet, Insbop of Balisbuiy) 

A « Foundation of Yirtne or Moral Goodness.” 

All mese letters were collected in one volume, and published 
by Foulis, Glai^w, 1772. 

In 2729 Hutcheson was elected as tlie successor of his 
old master, Gerschom Carmichael, to tho chair of moral 
pluteophymtheuiaveimtyofGI^^ It is curious that 
up tothiBtime botii his easays and letters had all been pub- 
^ed anonymously, thou^ iheit authorship appeara to 
^ve b^ perfectly well known. In 1730 ho en^ on 
tte dn^ of ks office delivering an inaugural lecture 
palled), De Maturali Momimm SodalHate. 

doliyered from the miscelhuieous 
dradgejy of school work, and of eecnring increased Imsnro 

^ fto pursuit of hm favourite studiea, occasions an almost 
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tions, the pievalance of them in his own temper would at 
least form an amiable one.” 

In addition to the works already named, the following 
were published during Hutcheson’s lifetime:— ^a pamphlet 
entitled Consideralions on Patronage^ addressed to the 
Gentlemen of Scotland^ 1735 ; PhUosophias Moralis Insiir 
tatio Compenc/taria, Elhices et Jurkprudentias NaJturalk 
Elementa continens^ Lib. IIL^ Glasgow, Fouli^ 1742; 
Mdaphydm Sgruoptiis Oniologiam et PneamattLigiam etm- 
plectenSf Glasgow, Foulis, 1742. 'The last work was pub- 
lished anonymously. 

After his death, his son, Francis Hutcheson, jyi.D., pub- 
lished in two Tolumes, quarto, what is much the longest 
though by no means the most interesting, of his works, 
A System of Moral Philosophy^ in Three Boohs^ London, 
1755. To this is prefixed a Ufe of the author, by Dr 
William Leechman, professor of divinity in the university 
of Glasgow. The o^y remaining work that we are able to 
assign to Hutcheson is a small treatise on Logic^ whidi, 
according to his biographer, was *'not designed for the 
public eyof but whi(£ was published by Foulis at Glasgow 
in 1764. This compendium, together with the Compendium 
of Meiaphydcsj was repubUshed at Strasburg in 1772. 

Of all these works, however, those alone on which Hut- 
dieson’s philosophical reputation rests are the four essays, 
and perhaps the letter^ all published dating his residence 
in Dublin. To the more distinctive features of his philo- 
sophical system, so far as they may be gathered from these 
and his other works, we now proceed to draw attention. 
In the publication of the first two essays, Hutcheson acted 
quite righdy in connecting his name on the title-page with 
that of Shaftesbury. There are no two names, perhaps, in 
the history of English moral philosophy, which stand in 
a closer connexion. The analogy draum between beauty 
and virtue, the fnnctions assigned to the moral sense, the 
position tlmt the benevolent feelings form an original and 
irreducible part of our nature, and the unhesitating adop- 
tion of the principle that the test of virtuous action is its 
tendency to promote the general welfare, or good of the 
whole, are at once obvious and fundamental points of 
agreement between the two authors. 

According to Hutcheson, man has a variely of senses, internal as 
well os external, reflex as wdl as direct^ the general deflnition of a 
sense being **any determination of onr minds to receive ideas inde- 
pendently on onr will, and to have perceptions of pleasure and 
min’* {Essay on (he Katun and Conduct ^ the Passions^ sect 1). 
He does not attempt to give an exhaustive enumeiation of these 
** senses,” but, in various xmrts of his works, he specifics, befddcs the 
five external senses commonly recognized (whidi, he rightly hints^ 
might be added to), — (1) consciousness, by whidi each man has a 
perception of himself and of all that is going on in his own mind 

Sensus qnidam intemns, ant conscientia, enjns ope nota snnt ea 
omnia, quae in mente genmtnr ; hac animi vi sc novit qnisqne, 
suique sensum habet,” MetapJu Syn.^ pars i. cap. 2) ; (2) ^ebonse 
of beanly (sometimes called ^cifically **an internal sense”); (3) 
a public sense, orsensns communis, a determination to be pleased 
with the happiness of others and to be uneasy at their misery ; ” (4) 
the moral sense, or **moral sense of beanfy in actions andaflections, 
by which we perceive virtne or vice, in ourselves or others ; ” (6) a 
sense of honour, or praise and blame, “whidi makes the approbatum 
or gnititade of others the necessary occasion of pleasure, and their 
dislike, condemnation, or resentment of injuries done by us the 
occasion of that uneasw sensalion called diame”; (6) a sense of 
the ridiculous. It is plain, as the author confesses, that there may 
be “other perceptions, distinct from all these dasses,*’ and, iniiicl^ 
there seems to be no limit to the number of “senses** in which a 
pycholog^cal division of this kind mig^t result 

Of these “senses” that which plays the most important part in 
Hutdieson's ethical system is the **moral sense.” It is this which 
pronounces immediacy on the character of actions and affections, 
ap^ving of those which are virtuous, and disapproving of those 
\riudi are vicious.^ VHis principal design,’* he says in the pre- 
face to the two fii^ treatises, “ is to diow that human nature was 
not left quite indifferent in the affair of virtue, to form to itself 
observations concerning the advantage or disadvantage of actions, 
and accordingly to regulate its conduct The weakness of 
our reason, and the avocations arising from the infirmity and 


necessities of our nature are so gmt that very few men conld ever 
have formed ftiose long deductions of reason, which diow some 
actions to be in the whole advantageous to the agent, and their con- 
traries pemidons. The Author of nature has much better furnished 
us for a virtuous conduct than our moralists seem to ima^e, by 
almost as quick and powerful instructions as we have for the pre- 
servationm our bodies. Hehos made virtue alovely form, to excite 
our pursuit of it, and has given us strong affections to be the 
springs of each virtuous actioiL” Fasdng over the appeal to final 
causes involved in this and similar passages, as well as the assump- 
tion that the “ moral sense” has had no growth or histo^, but was 
“implanted” in man exactly in the comution in which it is now to 
be found among the more dvuized races, an assumption common to the 
^tems of both Hutcheson and Butler, it may be remarked that the 
employment of the term “sense” to designate the approving or 
disapproving focully has a tendency to obscure the reoT nature of 
the process which goes on in an act of moral approbation or dis- 
approlxition. For, as is so clearly established by Hum^ this act 
really consists of two^rts s — one an act of deUberation, more or less 
prolonged, igniting in an intellectuid judgment ; the other a reflex 
feeling, probably instantaneous, of either satisfaction or repugnance, 
— of satisfaction at actions of a certain dass which we denominate 
as good or virtuous, of dissatisraction or repugnance at actions of 
another doss whidi we denominate os bad or vicious. By the in- 
tellectual port of this process we refer the action or habit to 
a certain class, and invest it with certain chozacteristics ; but no 
sooner is the intellectual process competed thau/there is excited in 
ns a feeling dmilar to that whidi myruids of actions and habits of the 
same class, or deemed to be of the same dass, have exdted in us on 
former occasions. How, supposing the latter part of this process to 
be instantaneous, unifonn, and exempt from error, the former cer 
tainly is not. All mankind may, apart from their selfish interests, 
approve of that which is virtuous or makes for the general good, but 
surdy they entertain the most widdy di^'eiment opinions, and, if 
left to their own judgment, would frequently arrive at directly 
opposite condnsions as to the nature of the particular actions and 
habits which fall under this doss. This dmnnetion is undoubtedly 
recognized by Hutcheson, os it could hardly fail to be, in his 
analysis of the mental process preceding moral action, nor does he 
invariably ignore it, even when treating of the moral approbation or 
disapprobation whi^ is subsptjaent on action. Witness the follow- 
ing passages : — **hlen have reason given them, to judge of the ten- 
denmes of their actions, that they may not stupidly fwow the first 
appearance of public good ; but ft is still some appearance of good 
\riuch they pursue” {Inquiry eoneeming Moral Gm and JEbiV, sect. 
4). ** All exciting reasons presuppose instincts and affections ; and 
the justifying presuppose a mom sense” {Illustrations upon (hi 
Moral Sense f sect. 1). “ When we say one is obliged to an action, 

we cither mean — (1) that the action is necessaiy to obtain happiness 
to the agent, or to avoid misery ; or (2) that eveiy spectator, or 
he himself upon reflexion, must approve ms action, and disapprove 
his omitting^ it, if he considers r^y all its droumstances. The 
former meaning of the word obligation presupposes sdfish affections, 
and the sense of private happiness ; the loiter meaning indudes the 
moral sense*’ {Ibid.). Notwithstanding these passages, however, it 
remains true that Hutcheson, both by the phrases which he employs 
to designate the moral faculty, and by the language in which he 
ordinarily describes the process of moral approbaimn, has done mudi 
to favour that loose and popular view of morali^ whidi, ignoring 
the difficulties that often attend our moral decisions, and the neces- 
sity of deliberation and reflexion, encourages hasty resolves and 
unpremeditated judgments. The term “moral sense** (whidi, it 
may be noticed, had already been employed by Shaftesbury, not 
only, as Dr Whewdl a|>pear8 to intimate in the margin, but also 
in the text of his Enqiiiry\ if invariably coupled with the term 
“moral judgment,” would be open to Uttlo objection; but, taken 
alone, as designating the complex process of moral approbation, it 
is liable to lead not only to serious misapprehension but to grave 
practical errors. For, if each man’s decisions ore solely the result 
of an immediate intuition of the moral sense, why be at any pains to 
tes^ correct or review them ? Or why educate a faculty whose 
decisions are infallible ? The expression has, in fact, the fardt of 
most metaphorical terms ; it leads to an exaggeration of the truth 
which it is intended to suggest 

But though^ Hutdieson usually describes the moral faculty as 
acting instinctivdy and immediately, he does not^ like Butler, con- 
found the moral faculty witli the moral jstandard. The test or 
criterion of right action is with Hutcheson, os with Shaftesbury, its 
tendency to promote the general welfare of mankind. “ In com- 
paring the moral qualities of actions, in order to regulate our dec- 
tion among various actions proposed, or to find whmh of them has 
the greatest moral excdlency, we are led by our moral sense of 
virtne to judge thus — that, in equal degrees of happiness expected 
to proceed fironutho action, the ditne is in proportion to the num- 
bCT of persons to whom the happiness shall o^nd (and here the 
dimity or moral importance of persons may compensate numbers), 
and, in equal number^ the 'rirtue is as the quantity of the happi-- 
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l^ecamo so celebrated in the month of jS»tl» 

Tcdnced tff that writer to the more ntnple expiessioii 
hnp^ness.'" 
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‘¥ha ^l>tion of an external atandara, leomring much caw md 
reOexion initaaiiplication, 
the moral fusam, hy which ™ etantod wia to ha appUed, la by 
no means ao simple and insrinctire m h e imagi ned rt to ^ 
ihatj conaeq.nantVi these two parts of h» system ate in reality in- 

“^^Mcted with Hntcheson'sTirtnal adoprionof the nWitarian 
staudavda may bo noticed a kind of moral algebra, nioj^ed for the 
pmpose Jrf '"computing the mowUty of a^ona." l!his calculus 
oocats in the Inffuirjf concerning ^oral Gfood a»a £rw, s^. 3* ^ 
The most distmctivo of Entcbeson's ethical doctrines^ atul xpaoui- 
ins to be noticed, ia wbathwbeen called the " benevolent theory 
of morals. Hobbes had maintained that all rar actu^ hiracver 
dissoised nndR annorent sympathy, have their roots m selWov^ 
Hateheson not only maintains that heBerolence is the sole and 



all the actiona \7hich are accounted amiable anywhere, and inquire 
into the ground npon wl^h they are apjAured, ire shall find tha^ 
in the opinion of the neraon whoapproves them, they always appear 
ns benevolent, or flowing from love of others and a stndy of their 
happiness^ whether the approver be one of the persons beloved or 
pronted or not ; so that au those Idnd affeeUima irhlch incline ns to 
make others haiq^, and tdl actions supposed to flow from sfuchaifGC* 
tioitt, appear morally good, if, while thw are benevolent toward 
some persoufl^ they w not pernidons to others. Hot shall we find 
anythti^ amiable in any action whatsoever, where there is no 
benevolence imagined ; nor in anr disposition, or oapadty, which 
is not supposed applicable to and aeatened for bonevolent pnipoaes ” 

M coReemtRg Jtoral Oood ana JScil^ sect. 8). Consistently 
I position, actions which flow from sdf-lore only are pro- 
nounced to be morally indififeceut: “The actions which flow 
Bcldy from self-love, and yet evidence no want d benevolence, 
^ving no bnrtfhl eflccts umn otbeis, seem perfectly ^different 
in a moral ranse, and neither raise the love or hatred of the 
observer'* [Ibid,). But snrd 3 \ by the common consent of dvilizcd 
men, prudence^ temperauee, deauUneas, industry, self-icmct, and 
in ^eraU the “peraonal virtues," as fh^ are culed, an regarded, 
and^htl rragaided, as fitting Greets of moral approbatum. This 
coDsioeratiott could hardly escape any autiior, hoirover wedded to 
1^ ovm system, and Hntimeson attempts to extricate himself from 
the dimcm^ by laying down the positim that a man m^y justly 
n^id himself os a part of the rational system, and may thns 
m part, an object of his own henevolence" (TMtf.),— a catious 
abuse of ter^ which reaBy concedes the question at issue. Moro- 
OTcr, he imknowledges t^t, thon^ self-love doesnot merit approbor 
non, euept in its estxeme forom does it merit cond£mna- 

not piwtivdy condemn those as evil who will not 
tipr private interest to the advancement of the podtivo 
the^vttte interest he very small, mid the 
?\ tftciforal SenoCf sect 

of the dictates ofsdf-love, too, is one of the 
very conditions of the piesernition of sode^. “Sefr-lovo isreallv 
goodof tlw whole JU benevolence, --os that attrai? 
which rau^ ^ coh^on of the parts is as necessary to the 
^ i® mvitetion” {IngtOm^ceming 
inTtCtvSl^ 51? wc^7). Xo press homo too inconsistendes 

rtatements would be a superfluous^^ 
human nature i^nstrated^ 

quality in au; * ’ ‘ 
malice, or 


imjwOTt: womiy find, perhaps, 'that thewis no 
pert w]^h miBld^te in ns rare disinte^^ 
.i» of ffiisejy for its omi Mko“<Oit ihe Xatnrc 
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g^nopm iMi^hysieet, he towhes on jt » ^ 5: 

stating IxSi sides of tho question, birt o^ratly incJiaingto 
that which h! designates as the eginion S teiM in op^Oro 
to what he designates as the opinion of tho *? 

( Pi iffi tanHally tho same as tho doctnno proj^nded hy Hobhes and 
Iiocke (to tlio latter of whom Hutcheson refers in a Mto), namely, 
that our will is determined by wottves in cimnnrtiim ivith 
general chaTOcter and habit of mind, and tJmt tho only toe lilxn^ 
m the liberty of acting os wo wM, not the libei^ of wuling ns wo 
will. Though, however, his leaning is cleor, ho corefully utmus 
dogmatising, and speolra of ^ oiDicult}’ as * ardua quasstiq, 
“qniestio voxatlsdma, qum doctornm et piomm ingcma semper 

tmremt, atqnedeqnantnnqiiefrostraadsensamcajusque internum 

provocatur, earnestly donating tho angry controvracs and 
Mtter dissensions to which tho specnlations on this snbject iiaa 


If our limits allowed us snfiidcnt spneo, it would be easy to toco 
tbe influence of Hutcheson’s ethical theories onthe Eystems of Humo 
mid Adam Smith. ' The prominence given by these wTtteis to tho 
analysis of moral action and moral nppiobation, wth tho attein|4 to 
discriminate the remwctiveprovinccs of the reason and the emotions 
in thmc mocesse^ is nndonotedly due to tho influence Hutcheson. 
To a study of tho writings of Shaftesbury and Hutcheson wo might, 
probably, in laigo measure, attribute ilic unequirocal adontion of 
the utilitarian standard h}^ Humc^ and, if tliis tbe tho case, the name 
of Hntcheson connects itself, through Hnmc, with the names of 
Priestley, Pifley, and Bcntham. Bntlei^B BermonsnppcaTcd in 1726, 
tho year after the pnblication of HutchesonVi two hrst essays, and 
tho parallelism between the conscience*' of tho one writer and the 
“ moral sense " of the other is, at least, worfhj^ of remark. 

In tho sphere of mental pldl^phy and logic, HutcDieson s eon- 
trihations are by no means so important or ori^nol os in that ol 
moral philosophy. In tho former sabjcct, the Influence of 1/icke is 
apparent thronghout. ^l the main outlines of Locke’s philosophy 
seem, at first i^ht, to be accepted os n matter of oonrac. Thus, in 
steting his theory of the moral sense^ Hutelicson ispeeullarly careful 
to repudiate tho doctrine of ixmatc ideas (sec, for instance, Ingniry 
concerning IToral Cfoodctnd £riV, sect. 1 ad fin, ^ and sect. 4 ; andcom- 
pare Synt^9jilcta^gcica!t pars i. cap. 2). At tiio some time, it may 
be noticca that lie shows more discrunination than docs I^cko in 
distinguishinghetween the two uses of this ciqircsrion, and between 
the lemtimate and illegitimate form ol tho doctrine ilfrtqp/i., 
pars C cap. 2). All our ideas un, as by I/icke, referxea to external 
or internal sense, or, in other iroids, to sensation and reflexion 
(see, for instance, jSJyA. pats i cap. 1 ; Zogieas Compeiuf., 

pars, i cajK 1 ; Sgslem of Moral PJiilo^ng, hook i. di. 1). It 
is, however, a most inmortant modification of Lockers doctrine, and 
one which, eotuicote luitchcson’s mental philosophy with that of 
Beid, when Iiostates that tlie Ideas of extension, figure, motion, and 
lest “ore more properiy ideas accompanying the sensations of sight 
and touch than the eensations of eifher of tlicse senses that the 
idea of self occomi^ies every thought ; and that tho ideas of num- 
ber, duration, and existence accompany ovexy other idea vrhatsoever 
(see Atop on the Hature and ConduH of the Passiona^ sect. i. 
ark I ; Sgn, Mctai^f pars i. cap. 1, pars it. cap. 1 ; Hamilton on 
JRcid, ju 124, not^ Other important points in whidi Hutcheson 
follows the lead of Locke ore to depreexation of the importance of 
the so-calledlawH of thought, his distinetton between tbe primary and 
secondary qualities of bodies, the position tliat we esmnot know the 
inmost essences of things (“intimte rernm naturaa sivo cssentim*’}, 
thon^ they exdto various ideas in us, and tho assumption that cx- 
ternu things are known only throngli tho medium ideas (Sgn, 
Metemh*^ pars L capw 1), though, at the same timo, wo are assnto 
rf the existence of an external world corresponding to these ideas. 
Hutch^n attempts to account for our assurance of the reality of an 
wwld ^ referring it to a natural instinct (“Ideanxm 
plunn^ ad rre extexnu, tanmiam carundem imagines aut repne- 
^tatumes, mem co^mur qb ipsa natniu,” Sgn. flfeeqnfi., pars 
t rap, ijL Of the corrcsnondenco or Bimilitudc between out Incas 
of the pnwy qualities of things and tho things themselves God 
a^^ianbensogned as the cause. This siniilitude has been oflectoci 
“f “tnuR “Hffic prinmqnttlitatuinprininri- 

^ nimhtndipb ant cmrementim inter qinetnoai ideas et les iraaa 

to emcit, tA notxones, qua rebus pnesentibus excitantur, sint ii& 
similra aut silfmn _! 

toted that 

‘ ^ ^ apeata'erGod 

18^3^L.^*T w® ^ eertain motionB oi taidin [Ibid., aect, 
®* th«t here prmu&ded 

in 
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from Locke is Lis acconnt of the idea of personal identity, -trliii^ he 
appears to have legaidedas made known to ns directly hyconscions- 
“Mentem snam eandem maner^ sibi consdns est qwqne, 
repetentiailla, sive perceptione interna, certissima, astineSabili, qim 
norit gnani mentem a mente qaams alia omnino diversam esse' 

{Sun. J/efopA., pars, i cap. 3). The distinction between Iwdy and 
niiwiTj “corpus” or “materia” and “res cogitan^ is inore 
emphaticallT accentnated by Hntcheson than by ^ke. Gener^y, 

he speaks as if we ^d a dii^consdonsness of mind as distinct uom 

body^ee, for instance, Syn. HTdaph., pars iL cap. 8), though, in the 
posniumons work on JUIoruI Philosophy, he eiqpressly states that 
we know minrt as we know body “ by qualities iinmedia1d.y per- 
ceired though, tho substance of both be unknoini ’ (bt i« ch. 1). 

The distincnou between perception proper and sensation praperj 
which occurs by implication thon^ it is not eiplidtly iroiked , 
out (see Hamiltra's Xicctures on Metaphysics, Lect. 24 ; Hamilton s . 
edition otDumU Steicarfs Works, voL v. p. 420), the imperfection „ o 
of the ordinary division of the external senses into five dasses, ' • » 

the limitation of consdonsness to a special mental la^^(seTerdy 
csritidzedin Sir IT. Hamilton’s Leetnres on Metaphysics, Lect. xii.), 

^ T- I. r ® APSKvtjf ay juirrasi mwhi sffscfsa* « .^javnusaams 9 ay MUimwt X'naiir" 

the disposition to refer on disputed questions of pnuosopny’ not Cooaln, Cows cf iiistoirs cb fo PhUon^is Jlbrdit du xviiiumt Siid€\ 

BO much to fonnal anmments as to the testimony of consciousness , Uetures on thr History of JioraiPhiloto^jf in Englandi^WsAtental 

« aimvsamiL an*pdam in nhilosonllia' * Jforal Science; Dr Nosh Foitci^s Aj^endix to ihe English translation of 

and our natum ili^ncts( ad gtavisima qmeaam m pm^pim . uchenreg'a Bistoty qf Phirosejd^y; Mr Ledte Stephen's Wory qf English 


this TroTk, the author maintains, in opposition to Hutcheson, that 
actions are in iJtmsdves right or unong (an ambigaous e::i^ression, 
wMch he is not sufficiently careful to e^ain), that right andtnong 
are ample ideas incapable of analysis and that these ideas are per- 
ceired immediately by the nnder^nding. Price's work is remark- 
able for the dose similarify between many of the ideas and even 
expressions contained in it and those which snbseqnentiy became so 
cdebiated in the speculations of Eant. We thus see that, not only 
by its direct bnt also by its indirect influence, throu^ the replies 
T^ch it called forth, the system of Hutcheson, or at least the 
system of Hutcheson combined with that of Shafteshuiy, may be 
reg^ed as having contributed, in very lax]^ measure, to the forma- 
tion and devdqpment of some of the most important of the modem 
schools of ethics. 


Hie 

tioned. 


editions of Hutcheson's Turions iror^ have been already men- 
!ral additions and altenitions were made In the second edition (1726) 
iry info ihe Original qfour Ideas ^Beauty and Virtue. This, as vdU 
Ills other works, passed throng varions editions. Of the System cf 
Jlorai Philosophy, however, published after Hntdieson’s death, there is, wc 
believe, one edition onl|y. Hotfees of Hntdieson ocenr in most Unties, both of 
generd phUosophy and of moral plUlosqidiy, as, for instance. In part vU. of Adam 
bmith's Theory of Moral Senffmenfs; Madktaitodi's Progrus cf Ethical PhEo- 



atqne natarae imptilsa qnodam n _ 

cap. 3) are also amongst the points in which Hutcheson supple- 
mented or departed from the philosophy of Locke. Hie last point 
can hardly mil to suggest to our readers the ** common-sense 

pWlosophy” of Keid, and here it be remarked that the interest jt- ii t u ^ 

attachinir to Hutcheson’s p^chological and metaphysical* news i Uambndge umversify ne entered Lincolns Inn, but soon 


HUTCHINSON, Johx (1616-1664), a Puritan soldier, 
son of Sir Thomas Hutchinson, was bom at Nottingham 
in September 1616. After completing Iris education at 


consists very latgriy in tne intermediate position which they 
ocenpy between die system of Locke and that of Held and the 
later Scotti^ sdiooL If ire conflne onxselves to merely ennmerat- 



works 

^^^esw mainly follows Locke. The technicalities of the subject 
are passed lightiy over, and the book is eminentiy readable. It m^ 
be specially noticed that he distingnishes between the mentol jesnit 


became tired both of the study of law and the amusements 
of London, and was meditating travel on the Continent 

tog 'detached questions, he perhaps stands nearer to Lbcke, hut in ! ^lien he accidently mide the acquaintance of Lucy, 
tbe general s^t of bis phDosophy he seems to approach more ' daughter of Sir Allan Apsley, whom he mamed in 1638. 
closmy to his Scottish sncc^ors. ^ i. I After bis marriage he letumed to Owthorpe, where the 

^ " ' * ' ' ----- change of 

the parlia- 
ment and the king. At first he did not find a dear call to 
join the Parliamentary army, bnt the efforts of the Boyalists 
to seize him as a disaffected person soon dissipated his 
neutrality, and, becoming governor of Nottingham, he with 
great firmness and courage held the town and castle against 
internal treachery and external attacks till the triumph of 
the parliamentary cause. Having been chosen to represent 
Nottingham in tiie new parliament^ he became a member 
of the high court of justice for the trial of the king, and 
gave his vote for his execution, but, disapproving of the 
are enilowed with a mecial wnse 1 ^ i^ch we pereeive tmnty, j snbseqncntpoliticalconductofCromwelL he took no further 
harmony, and proportion. This is a rqfiex sense, because it pr^ m «. asm. 

supposes the action of the extemal senses of sight and hearing. It \ ™ politic durmg the lifetime of the Protector. After 

the Bestoration he became member for the county of 
Nottingham, and he was included in the Act of Amnesty 
passed in favour of cert^ of the regiddes. Subsequently, 


truth as ^'convenientia rignomm enm rebus s^ifleatis” (or "pro- 
positionis convenientia cum rebus ipsi^” Syiu J/etopA., pais L 
cap. 3), thus implicitly repudiating a merely formal view of logic. 

Hnt^eson may daim to have been one of the earliest modem 
' writers on eestbetics. His specnlations on this snlyect arecontained 
in tbe Iiiquiry etmeeming Beauty, Order, JSarmeny, and Derion, tbe 
first of tbe two treatises published in 1725. He maintains that we 
are endowed with a sjiecial sense ly which we perceive beauty, 
harmony, and proportion. This is a rqflese sense, because it — 
supposes the action of the external senses of sight and hearing, 
may be called an intemid sense, both in order to distingnish its 
perceptions from the mer^ perceptions of right and heanng, and 
because /'in some other affaiis, Tmere our external senses are not 
much concerned we discern a sort of beauty, very like, in many 
respects, to that observed in sensible objects^ and accompanied with 
li^ pleasure” {Inquiry, &c., sect. 1). The latter leasou leads him 
to call attention to the beauty perceived in universal truths, in the 
operations of general causes^ and in moral principles and actions, 
^us, the analogy between bmnty and virtue, wbicn was so favourite 
a tmic witii Shaftesbury, becomes also prominent in tbe writings 


however, he was arrested upon snspidon of being concerned 
in a treasonable conspiracy ; and after an imprisonment of 
ten months in the Tower of London, and of one month in 
Sandown Castle, Eenf^ he died 11th September 1664. The 

life of Colonel Hutchinson is now only of interest from 

of ^tebeson. Scattered up and down tlbe trea^, there arema^ I the manner in which it is narrated in the Memoirs written 
important and interesting observations wUch our limits x^ent ns | by Iris wife, and first published in 1806, a work not 
^ -. 1.21 ^ 1 - ... 1 .. valuable for the picture which it gives of the time in 

which he lived, but for the simple beauty of its style, 
and the naivetd with which the writer records her senti- 


from noticing. But to the istadent of mental philosophy it may be 
specially interestmg to remark that Hntcheson both applies the 
principle of association to explain our ideas of beauty and also sets 
limits to its application, insisting on there bring “a natni^ power 
of perception or sense of beauty in objects, antecedent to all enstom, 
education, or example” (see Inquiry, &c., sects. 6, 7 ; Hamilton’s 
Lectures on Hetaplvipics, Lect. 44 ad Jin.). 

Hutcheson’s writings gave rise, as th^ could hardly fail to do, 
to much controrery among those who were interested in ethical 
specnlations. To say nothing of minor opponents, such as 
“ Fhilaretus” (3fr Gilbert Bnmct, already alluded to). Dr John 
Ba^y, author of two tracts on The FtmnMtim^ Mtr^^ Goodness, 
anoDr John Taylor of Eonrich, a Presbyterian mmister of consider- 
able reputation in his time, the essays appear to have su^pested, by 
antagonism, at least two works winch hold a permanent^wce in the 
literature of English ethics. One of these is Bufier^s bissertaiion 
on the Nature of Virtue, which is, thronghout, a criticism of the 
main poritions maintained by Hn^eson. The other is an answer 
of a far mote complete and systematic ebaraeter. Dr Bichard dice’s 
Treatise of Moral Good and Evil, which first ap^red in 1757. In 


ments and opinions, and details the incidents of her private 
life^ 

HUTCSHUreON, John (1674-1737), the author of 
MoseisTrindyia and other* works in which the so-called 
Hutchinsonian system is excponnded, was bom at Spenni- 
thome, Yorkshire in 1674, and after receiving an adequate 
elementary edneation ther^ served as steward in several 
families of position, latterly in that of the duke of Somerset, 
whoultimatdy obtrinedfor him the post of riding purvqror 
to the master of the horse, a sinecure worth about £200 a 
year. In this employment he became acquainted with Dr 
Woodwaril, physician to the duke, and author of a work 
entitled 2he Natural History of ihe Earth, to whom he 
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entrusted a lar|^ number of f osals of his own collecting 
along with a mass of manuscript notes^ for arrangement and 
publication. A misunderstanding as to the manner in 
these should be dealt with was the immediate occa- 
sion of publication by Hutchinson in 1724 ol Jifose^s 
JPrtnctpta, part i., in which Woodward's JVatural Huiorp 
was Utterly ridiculed, his conduct with regard to the 
mineralogical ^ecimens not obscoiely choract^izedi and a 
refutation of the Newtonian doctrine of gmvitatiou sexioualy 
attempted. It was followed by part ii in 1727, and by 
Turious other works publish^ at frequent intervals. 
Hutchinson died in 1737. A complete emtion of all the 
publications of this author, along with his posthumous 
pieces, ecSted by Hobert Spearman and Julius Bats, 
appeared in 1748 (12 vols.) ; an Ahsfroct of these followed 
in 1753 ; and a Snpplmjsni^ with Xdfe by Spearman pre- 
fixed, in 1785. 

Although the cmdo ideas of HutchinBoa at the time of their first 
pFonmlgation were successful, h? their seeiuiue devoutness, in com- 
mending themselves to some of the pious Imt miu-sighted and orer- 
tituid souls of that period, who had taheu alarm at the atheisUc 
concluidona they hdieved to he dedudble from the Newtonum doc- 
trines, they 0 X 0 now too uninfluential, as weU as too glarinc^ incoa- 
8»tont with the universally leecgnibd princ^es of and 

philology, to call for any detoUea onolyns. mir nature mny bo 
almost BufflcieDtly gathered from the titles of some of the works in 
wiii^ ore set forth, such os FHntipm, PaHL : of the 
fnvuaie RaU efJ^ fmum. ef VigOlt Worm*, and ifl3u^ 
£un)Iu(iiHi and ifou/s JPrinelnfa, PaH 11. • «r At 

rf (»« ffqown#; and (Swm flT 

-aJfSffon, and Emllem 

tftht JTgoihtta b^Arc Ifoscs wil^ and tf tht J^ws after • in. Chn- 
fimatim Oblory the Bible ; JUds^She^n- 

cipiOt represented by /fames, JP^ords, Tbiax MnMemj • mfA an 

9/ Tmgmt and TrSnity of m 
Oa^ OtxM an aecount tf As origin ofldOatnA - Poo^ILm. 
iUlatid MbAoxM, or vAatpetoer Mengi te^daad vAat to hit 
xnyiHA. tte derigiv gf Sir 

vAercin (he Olgeeb md 


or AxmxiO. DOintoMU 
mentioned, nru dnriim eome^W earlier renm ■'* 

HUTCHINSON, Tsosiab (1711^1780\ mvAmAi. o^e 

BMton'* of a weali^ merehoL^of 

Boston, was born there September 9, 1711 The Ann Kajttdv 

ii. mmJS. rtrfied'to. 

i«s profession. He vras representative ^ 

general court for ten yean^^and was three I 

speaker. ProBH749 to 1^6 he was a comsS“k m 2 
tewM appointed judge of probate from 1768 to 177 ^/hf 
jras hsaCenant-governor, and in 17BO Iia k«..« 
justice. In 1748 ha “ hecama chief 

and silver for the paper SoW 

one-eighth in valn&^Dnrinir thTkf 
his holie was sacted 

supportoftia of IL mibsequeot 


of Massachusetts in 1769 he nmuf ^ ^ fio^emotship 
the measures whiA the to support 

Jipst the colonists ; and to dS£ ‘ 
of his refnsal to permit the ®c®onnt 

dutj* had been laid by the Qo^ntn *** which a 

inhabitants of Boston emptied “I®** 

January 1774 Hutchinson^ aSJl » ® I*® 
and in June he sailed Ito EnS„? J® ^ office, 
f^ninder of his life: As t^ ILult’ornffi®- )“ “P®"* 
his conduct while governor of “qairytoto 

^rfsd nith a peSoT «- 

17R0. » Jane 


Hutchinson was the author of the following works:— Brfgf 
SfatemeiU qf the Claim qf the Colonies, 179^, Colledion ef Oripinal 
Jaspers relative (o the Mistory of the doltmy qf AfaeracAusrifs Bay, 
1769; Miskry qf Cie Colony Afcmfckusefla Bnyfnm 1628 to 1760, 
2 vola, London, 1765-67; Hisiofry qf Ma^ea^uscUs fiwn 1740 to 
117 4, puVAVsbsd poathwmiQ^aly in. 1%&. 

HUTTEN, UutiCH voh (1488-1S23), is one of those 
men who, like Erasmus or Firckhmfiier, form the bridge 
between Humanists and Befonners. He lived with both, 
sympathized with both, though he died before the Beformar 
tion had time fally to develop itself. Bis life may be 
divided into four parts:— his youth and cloister-life (1488- 
1504) ; his wanderings in pursuit of knowledge (1604- 
1616); his strife with Ulrich of 'WOTtembuig (1515-1610) ; 
and bis connexion witih the Befonnation (1510-1523). 
Each of these periods had its own special antagonism, 
which cdonred Hutton’s career: in the firati, his honor of 
dnB monastic rontine; in the second, the ill-treatment he 
met with at Qreifiswald. ; in the tldrd, the crime of Duke 
Ulrich; in the fourth, his disgnst with Bomo.and with 
Erasmus. He was bom April 21, 1488, at the castle of 
Stecknlhecg, near Eadda, in Emuconio, the eldest son of a 
poor and not nndistingnished knightly family. As he was 
mean of statnie and sickly his father destined him for the 
cloister, and he wos^sent to the Benedictine house at Eulda • 
the thirst for learning there seized on him, and in 1504 he 
fled from the monastic life, and won his freedom with the 
soertfeo of bis worldly pro8pectB,and at the costof tocurrinK 
his fair's undying anger. Erom the Eulda cloister ho 
went first to Cologne, next to Erfnrlj and then to Frank- 
forirOT-the-Oder on the opening in 1506 of the ncw nni- 
traity of ftat foTO j there to that year ho appears to have 
^aduated in phAorophy. When, horpever, the scholastic 
1 TOR ™ •*^® ho wandered forth again; in 

MMfc ®® Fometanton 

ttniversity of Greifswnld wdeomed 
,& 7 «S dcricnsHcrbipolensis gratis 

omnibus bonis” is tbe honour! 

£M^n'?».«"f*® 4 ®®^ ®^ ***“ second Alma Mater, 
re too tho fnends who at first received him so kindiv 

ill-tegulatcd youth, who took 

SnH 5 ,!^k ^®"®^ his burgher patens; they 

wuld uot bjTOk the poet’s aits and vanity, and 

"^‘C^foro he left Greifs- 
mto ^ ”hhed of dothes and hool^ha 
ft o5 haggago, by the servants of his Into friends • in thn 

Si ShJE” 

long list of his satira. beginning tho 

PnMc foea herco attacks on personal or 

Tienna, where ho hooed thenco to 

favour by an elnbSo noS. ^ e™Peror Maximilian’s 
Venice. But neither ^ 

Vienna would lift hand for him ’lowersity of 
that holy land of H^LbL .“li. ^® Italy, 

hosojonmed throughout Favio, 

latter year his stadSTero ‘ tho 

the siege of Pavia hw by war : in 

^ tto ooSS^!™ « P*»l« 

L ” WW im ws 

the friendship of Fit«i!!!rr ^ *® **“ P°etic gifts and 

tho ofedSjiS^.™' I" ttoa ft. W 

®®™ j^gh dreams of a leaned ■^^hett of Brundenbuim 
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meut, the centre of good stylo and literary form. This 
golden dream was scattered .by the murder in 1515 of bis 
cousin Jobu of Hutten by Ulricb, duke of Wiirtombnrg. 
This outrage changed the whole course of Hutton’s life ; 
satire, chief refuge of the weak, became his weapon ; with 
one hand ho took bis part in the famous EputoUe Obscuro- 
I'um Vii'orum, and with the other launched scathing letters, 
eloquent Ciceronian orations, or biting satires against the 
duke. Though the emperor was too lazy and indifferent to 
smite a groat prince, he condescended to bestow on Hutton 
the inexpensive honour of a laureate crown in 1517 ; as the 
poet tells us with pleased pride, the wreath was woven by 
the hands of fair Constantia, Conrad Feutingor’s daughter. 
As recognized poet laureate of Germany, Hutten, who had 
been to Italy, again attached himself to Uio electoral court at 
Mainz ; and he was there when in 1518 his true friend 
Firckheimer wrote, urging him to abandon the court and 
dedicate himself to letters. Wo have the poet’s long reply, 
in an epistle on his “ way of life,” an amusing mixture of 
camestnosa and vanity, selfrsatisfaction and satire ; he tells 
his friend that his career is just begun, that ho has had 
twelve years of wandering, and will now enjoy himself a 
while in patnoiic literary work ; tliat he has by no means 
deserted the humaner studies, but carries with him a little 
library of standard books. Firckheimer in his burner 
life may havo ease and even luxury; ho, a Icnight of the 
empire, how can he condescend to obscurity f Ho must 
abide whore he can shine. And so, dazzled by his dream 
of an intdlectual reform, Hutton chose the path which 
presently led him to his ruin. 

In 1519 he issued in one volume his attacks on Duke 
Ulrich, and then, drawing sword, took part in the private 
war which overthrew that prince ; in this affair ho became 
intimate with Franz von Sickingen, the diampion of the 
knightly order (Bitterstand). Henceforth Hutten tg lfM 
part in the Lutheran, movement, while ho becomes 
up in the attempt of the “Bitterstand” to recover its posi- 
tion, and to assert itself as the militia of the empire against 
the independence of the Gorman princes. It was soon after 
this time that he discovered at Fulda a copy of the mani- 
festo of the emperor Henry lY. against Hildebrand, and 
published it with comments as an attack on the papal minima 
over Germany. He hoped thereby to interest the new em- 
peror Charles Y., and &e higher orders in the empire, in 
behalf of German liberties ; W the appeal failed. What 
Luther had achieved by speaking to cities and common 
folk in homely phrase, because he touched heart and con- 
science, that the far finer weapons of Hutten failed to effect, 
because he tried to touch the more cultivated sympathies 
and dormant patriotism of princes and bishops, nobles and 
knighte. And so he at once gained an undying nnmw in the 
republic of letters and ruined his own career. He showed 
that the art^dal verse-making of the Humanists could be 
connected with the new outburst of genuine German poetry. 
The Minnesinger was gone; the new national singer, a 
Luther or a Hans Sachs, was heralded by the stirring lines of 
Hutten s pen. Thrae form a distinct epoch in the history of 
German national literature ; theyhavo in them a splendid 
natural swing and ring, strong and patriotic, though unfor- 
tunately addressed to knight and landsknecht rather than 
to the German people. 

The poet’s high dream of a knightly national regeneration 
had a rude awakening. The attack on the papa<y^ and 
Luther's vast and sudden popularity, frightened Elector 
Albert, who dismissed Hutten from his court. Hoping 
for imperial favour, he betook himself to Charles V. ; but 
that cold young prince, who cared little for Humanists, 
and was not a German, would have none of him. So he 
returned to his friends,.and they rejoiced greatly to see 
him still alive ; for Fope Leo X. had ordered him to bo 
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arrested and sent to Borne, and assassins dogged his steps. 
Ho now attached himself more closely to Franz von 
Sickingen and the knightly movement. This also came to 
a disastrous end in the capture of the Ebornberg, and 
Sickingen’s death ; the higher nobles had triumphed ; the 
archbishops aven^d themselves on Lutheranism as in- 
terpreted by the biightly order. With Sickingen Hutten 
also findly fell. He fied to Bosd, where Emsmus refused 
to see the side hero, both for fear of his loathsome diseases, 
and also because the beggared kni^t was sure to borrow 
money from him. A paper war consequonriy broke out 
between the two Humanists, which embittered Hutten’s 
lost days, and stained the memory of Erasmus. From 
Basd Ulrich dragged his limbs to Mulhausen ; and when 
the vengeance of Erasmus drove him thence, he went to 
Zuridi. There the large heart of Zwingji wdcomed him 
he helped him with money, and found bim a quiet refuge 
\vith the pastor of the little isle of Ufnau on the Zurich 
Lake. There the frail and worn-out poet, writing swift 
satire to the end, fell a victim to his infirmit ies, and died 
(29th August 1523) at the ago of thirty-five. He left 
behind him some debts duo to compassionate friends ; he 
did not oven own a single bool^ and all his goods amounted 
to the clothes on his back, a bundle of letter's, and that 
valiant pen which had fought so many a sharp battle, and 
had won for the poor knight-errant a sure place in the 
annals of literature. 

Ulrich von Hutten is one of those men of genius at whom 
pro^rrioty is shocked, and whom the mean-spirited avoid. 
Yet through his short and bufieted life he was befriended, 
with wonderful charity and patience, by the chief leaders 
of the Humanist movement. For, in spite of his irritable 
vanity, his immoral life and habits, his odious diseases, his 
]^ainful restlessness, Hutten hod mudi in him that strong 
men could love. He passionately loved the truth, and was 
ever open to all good infiuences. He was a patriot, whose 
soul yearned for what was high, and soared to ideal schemes 
and a grand utopian restoration of his country. In spite 
of all, his was a frank and noble nature ; his faults chiefly 
the faults of genius ill-controlled, and of a life cast in the 
eventful changes of an age of novelty. A swarm of writ- 
ings issued from his pen ; at first the smooth elegance of 
his Latin prose and verse seemed strangidy to miss his real 
character ; he was the Cicero and Ovid of Gtermany before 
'he become its Lucian. 

llis diiof works were liis jira vera^eandi (1511) ; the Nemo, 
(1518) ; a work on tho Morlma Gallicua (1519) ; teo volume of 
Steckclbeig complaints against Duke Ulrich (including his font 
Oieerenian Orationa, liis LeOera, and tho Pholtxrimnva) also in 1510 ; 
tho Vadiamtia (1520) ; and tho controversy with Erasmus at the 
ond of his life. Besides these were many adinirahlo poems in Latin 
and German. It will never ho known with ccrtainiyhowfai' Hutten 
was the paront of tiie celebrated JEpialolce Obacurorum Virorum, that 
famous satire on monastic ignorance as represented liy the theo- 
logians of Cologne witli which tho friends of Bouchlin defended 
him. At first tho eloister-world, not discerning its irony, wel- 
comed tho work as a defence of their position ; tiiough tiioir eyes 
wore soon opened by tho favour ivitli which tlio learned world 
received it Tho miiatoleB wore eagerly bought up ; the first part 
(41 lotiiors) appeared at tho end of 1515 ; eoriy in 1516 teero was a 
second edition ; later in 1516 a tliird, mth an appendix of seven 
letters ; in 1517 oppenred tho second part (62 letters), to which a flvsh 
aro®®dix of eight letters was subjoined sooif after. Hutten, in a letter 
acidrossra to liobert Crocus, denied that ho was the autlior, and is 
followed by Baylo in his DitHonary ; but there is no doubt as to 
liis direct connezum with tlio book. Erasmus was of opinion tiiat 
them were three autliors, of whom Crotus Bubionus was the 
onginator of tho idea, and Hutten a chief contributor. D. F. 
Strauss, ivho dedicates to tho subject a chapter of his admimblc 
work on Ifattcn, conchides that ho had no snaro in tho first iiart, 
but^that his hand is (dearly visible in the second part, wliicli he 
attributes in the main to him. To him is due the more serious and 
severe tone of iliat bitter portion of tlie satire. 

For a complete catalogue of tho writings of Huttem, see Bocking’s 
Index Btbl/ioffntphieiua JhiUemieBtius (1868). The best biography 
(though it is also somewhat of a political pamphlet) is uiat of 



414 


H U T — H U T 


Stxauss JSTujfeRi 1857 ; 2d ed., 1871 ; English tmiuda^ 

turn by Stinge« 1874)i tvith which maybe eomraira the moni^r^iB 
liy Potton (acoom^jiog Jus tmnslatiini in French of the Ihrws 
OaUktts, 18M), 2dol^&, 'VTi^enseU, Ton Bmimow, Biirek, and 
Gdhxuig. See also Panzer {Ulrieh ton SutUn in fiftrarisc^ 
1798); and E. J^en (’^Ulridi Ton Hntten in poli- 
tiacher Bezfehimg” in his Zurv^Uiaohen Gts^iohU Deutadtlanda^ 
mu. (G. W. K.) 

HUTTON, C0ABUES (1737->1823}, the youngest son of 
Henry and JQeanor Hutton, was bom at NeweasUeK)n- 
l!^e, Augost 14, 1737* His father was an nnd^ewer 
in the coal-works in the nei^boorhood, and died in Jane 
1742 ; but his mother^s second hosband, Fiandis Fraim, 
proved kind to the boy, and, in consequence of a sli^t 
accident to the elbow-joiat of his right arm, sent him to 
school while his brothers worked in the pits. The most 
of his edncation he received in a school at Jesmond, kept 
by 3Ir Ivison, a dergyman of the church of England. 
Ihere is reason to believe, on the evidence of two pay-bills, 
that for a short time in 1755 and 1756 Hutton worked in 
Old Long Benton oolliety ; at any rate, on Ivison’s promo- 
tion to a living, Hatton succeeded to the Jesmond school, 
whence, in consequence of increasing pnpil^ he removed to 
Stote's HalL ^ While he taught daring the day at Stotts 
Hail, he studied mathematics in the evetung at a school in 
Nenoastia In 1760 he married, and began the work of 
tnition on a larger scale in Newcastle, where he had among 
hts papQs John Scott, afterwards Lend Eldon, 

^ En^nd, In 1764 he pnblisbed his first work^ TAe 
ScMnuuter's Guida^ or a Complete Sifitem of J^etiad 
Antamdt^ which in 2/70 was followed by his Treatize on 
MenzuTtUionh(ahin!^rpimdI^ice. Lx 1772 appeared 
5 df Bridget, suggested by the 

totmeton rf Sewrastle bridge by a iigjfi flood on irth 
jN^ovember 1 / / 1. On a vacancy occarring in the professor- 
^p of math^tKS at the Btjyal illitaiy icadmy, 
Woolvidi, mliiS, Hntton becrae a candidate, and after 
a MVTO competibve contest nas appointed to the post. 

made a fdlow of the Boyri^S^ty m 1774.^ 
deSSin^f * drear np an aeconnt of (be calcnbti^ to 

bt »“sof tie earth made 

c measurements taken in 1774-76 at 

SMion in Perthshire. This account “ppSaSthi 

Bh/onpiKal TreatMatont for 1778. was ^ 


matieal periodicals of bis fim^ whether as oontribntor oi 
editor, deserves a word of notice. His name first appears 
in the Ladied Diary (a poetical and mathematical almnac 
^ which was begun in 1704, lasted on till 1871, and which 
I ‘'contributed more to the atndy and improvement of 
mathemeties than half the books professedly written on 
the ralgeet”) in the year 1764; ten years later he was 
appointed editor of the almanac^ a post whidi he retained 
^ 1817. Previons to his editorship of the Diary, he had 
began a amell periodical, MixaUanta Maihematiea, wbieh 
extended only to thirteen numbers; subsegumitly to it, he 
pnbUriied in five volnmes The Diarian lliteeUany, whidi 
consisted of ell the nsefnl and entertaining parts of the 
Diary down to 1773, with many additional solntions and 
implements. On the resignation, owing to fnQing bcaltl^ 
of his professoisirip in 1807, he was allowed a pension of 
iSSOO a year. He died on 27th Januniy 1823. 

All the biographical notices of Hntton are nnanimoos 
in descrilnng him as one of the most skilful of teachers, 
and^ the most amiable of men. His modesty and sim* 

I plicify were as remarkable os hb intellectnal gifta To 
his Mends and pnpils be exhilnted a warmth of personal 
afiection that attached both to him in a retj rare degrea 
It was also with him a sacred dn^ to eeeic ont the poor 
and un^friended stndent of science, and promote and 
ot herw ise assist him to the best of his power, 

HUTTOX, JAsns (1726-1707), one of the great 
founders of geological science, was born in Edinburgh on 
ad June 1726. Edncatcd at the high ediool and nniversity 
of his native city, he acquired while still a student a 
neonate love of scientific inquiry. It had been decided 
that he should pursue a professional career, and he was 
Bcco^l^y apprenticed to a lawyer. But as instead of 
ropymg law papers he was sometimes found amusing his 
teUow<derks with chemical experiments, his employer with 
I much ragaaty advferf that a mote congenial profession 
than the law should be chosen for him. The voonc 
apprentice, released from his engagement, chose mcdtciM 
as th^nrsmt neatest akin to his favourite study of 
chemis^. He studied for three years at Edinburgh, and 
^medical edncation by an attendance^ nearly 
two 3 ^ at the medical dasses in Pati^ returning by flie 
i of doctor of medMuo . 

S ®f that year he come back 

“ ® thie seemed 


iu 1787 ^merOt of CmieSui’^ ®*^rtillihtary Academy, 
0 / diaihematies. T^a lasfrtft'e’S ^ 
ninch saperior in mode otf * appeared, was 

on the subject, and “7 ®“*‘®g 
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the progress of science. At that time geology in any proper 
sense of the term did not exist. Mineralogy, however, had 
mm^A considerable progress. Hutton’s taste for chemmtry 
naturally led him iuto mineralogy. But he had connived 
larger than were entertained by the mineralogists of 
his day. He desired to trace back the origin of the various 
wiinAwtlB and rocks, and thus to arrive at some clear under- 
standing of the history of the earth. For many years he 
continued to ponder over the subject, making during that 
fimA many excursions to different ports of the country to 
obtain materiel for his researches, or to test the hypotheses 
he had been led to form. At las^ in the spring of the year 
1785, he communicated his views to the recently established 
Boyal Society of Edinburgh in a paper entitled Tluory of 
ike Earthy or aninvestigalitmofthe Laws Obsenfoble in ike 
ComposUiotti Eissolwtioiif and Sestoration of Land upon 
ike Globe. In 'this remarkable work the doctrine is ex- 
pounded that geology is not cosmogony, but must confine 
itself to ^e study of the materials of the earth; that 
everywhere evidence may be seen that the present rocks of 
the earth’s surface have been formed out of the waste of 
older rocks ; that these materials haidng been laid down 
under the sea were there consolidated under great pressure, 
and were subsequently disrupted and upheaved by the 
expansive power of 'subterranean heat ; that daring these 
convulsions veins and masses of molten rock were injected 
into the rents of the dislocated strata; that every portion 
of the upraised land, as soon as e]q)osed to the atmo8{fiiere, 
is subject to decay ; and that this decay must tend to advance 
until the whole of the land has been worn away and laid 
•dovm on the sea-fioor, whence future upheavals will once 
more raise the consolidated sediments into new land. In 
some of these broad and bold generalizations Hutton was 
anticipated by the Italian geologists; but to him bdongs 
the credit of having first perceived their mutual relations, 
and combined them in a luminous coherent theory every- 
where based upon observation. 

It was not merely the ground beneath us to which Hatton 
directed his attention. He had long studied the changes 
of the atmosphere. The same volume in which his Theory 
of ike Earih appeared contained also a Theory of Bain, 
which was read to the Boyal Society of Edinburgh in 
February 1784. He contended that Ihe amount of mois- 
ture which the air can retain in solution increases with 
augmentation of temperature, and therefore that on the 
mixture of two masses of air of different temperatures a 
portion of the moisture must be condensed and appear in 
visible form. He investigated the data available in his 
time regarding rainfall and climate in different regions of 
the globe, and came to the condusion that the rainfall is 
everywhere regulated by the humidity of the air on the one 
hand, and the causes which promote mixtures of different 
aerial currents in the higher atmosphere on the other. 

The vigour and versatility of ms genius may be under* 
stood from the variety of works which, during his tiiirty 
years’ residence in Edinburgh, he gave to the world. 
In the year 1792 he published a quarto volume entitled 
Dmertatiom on different Stdyeets in Natured PldlosopUy, 
in which he discussed the nature of matter, fiuidity, co- 
hesion, light, heat, and electricity. Some of these subjects 
were farther illustrated by him in papers read before the 
Boyal Society of Edinburgh. He did not restrain himself 
within the domain of physics, but boldly mareW into that 
of metaphysics, publishing three quarto volumes with the 
title An Investigation of ike Principles of Knowledge, and 
of the Progress^ of Eeason — -from Sense to Science and Philo- 
sophy. In this work he develops the idea that the external 
world, as conceived by us,' is the creation of our own 
infiuenced by impressions from without, that there is no 
resemblance between'our picture of the outer world and the 
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reality, yet that the impressions produced upon our minds, 
being constant and consistent, become as much realities to 
us as if they precis^ resembled things actually existing, 
and therefore that our moral conduct must remain the same 
•as if our ideas perfectly 'Corresponded to the causes 
producing them. His closing years were devoted to the 
extension and republication of his Theory of ike Earth, of 
I which two volumes octavo appeared in 1795. A third 
volume, necessary to comxdete the work, was left by him in 
manuscript, and is referred to by his biographer Fla^air, but 
seems to have disappeared. Ho sooner had this task been 
performed than he set to work to collect and systematize 
his numerous writings on husbandry, which he proposed 
to publii^ under the title of Elements of Agriculture. He 
had nearly completed this labour when an incurable disease 
brought his active career to a (dose on 26th March 1797. 

It is by bis Theory <ff Ow Earth that Hutton will bo remembered 
mth reverence while geology continues to be cultivated. The 
autlior's style, however, beinc somewhat heavy and obsen^ the book 
did not attract during his lifetime so much attention as it deserved. 
Hnmnly for science Hutixm numbered among his fnends John 
Playfair, professor of mathematics in the univeisi^ of £dinbur(d>, 
whose entiiusiosm for the roreadof Hatton’s doctrine was combined 
with a rare dft of graceful and luminous exposition, five years 
after Huttows death he published a volume, Hhutrationa of the 
HnUonian Theory of the Earth, iu whidi he gave au admirable sum- 
mary of that theory, with numerous additional illustrations and 
arguments. This work is justly regarded as one of the classical con- 
tributions to geological literature. To its influence much of the 
sound progress of mitish geology must bo ascribed. In the year 
1805 a biographical account of Hutton, mitten by Playfair, was 
published ui voL v. of tiie Transaetions of the Boyal Sodely qf 
Edinburgh. (A. GK) 

HUY, in Flemisli Hoey, a town of Belgium, at the head 
of an arrondissement in the province of Lidge, situated in 
tlie most romantic portion of the Mense valley near the 
confiuence of the Hoyoiu^ on the railway between Lidge 
and Namur, and about 20 miles west of the former city. 
It lies on both banks of the river, and the two portions are 
united by a bridge about 460 feet long. Of best note 
among the buildings are tiie town-house, the court-house, 
the hospital, and the collegiate (fimreh of Notre Dame, 
which is an excellent specimen of Gothic architecture, dating 
originally from the 14th centnry, but restored in the course 
of the 16th and the 19tL ^e citadel of Huy is now 
demolished. It was a powerful fortress, constructed 
between 1817 and 1822 on the site of the older castle 
dismantled by the Dntch in 1718. Fart of the works were 
excavated in the solid rock, and the whole building looked 
down on the valley of the Meuse with picturesque defiance. 
Of the industrial activity of the town the most important 
results are paper, tin-plate, zinc, iron, earthenware, -and 
brandy ; and iron, zinc, and coal are extensively wrought 
in the vicinity. The population in 1876 was 11,774. 

Huy, in modern Latin Hoium, Hogum, Huyum, and Buum, 
existed at least os early os the 7tli century, and according to some 
authorities it was founded in 148 by tiie emperor Antoninus. 
Coins of Charles the Simple are extant with tiie legend in Fieo 
Hoto, Tlio older namo of tiie distiict in whieh u is situated 
-was tiie Condroz, or territory of tiie Condrosii. Tinder tiie prince- 
bishops of Liege Huy was a prosperous place, and it possessed no 
fewer than fifteen chunflies, oswidl as a number of monasteries, fora 
population of about 6000. It was in one of its suburbs that the 
abbey of Noufmonsticr was founded by Peter the Hermit, who died 
and was buried within its precincts {1115). Part of the cloistera 
are still standing ; and a monument was erected in 1858 by M. 
Godin, tiie owner of the ground^ to mark the site of the hermit’s 
tomb. Huy ivos captured by the Dutch in 1596, and in 1698 it 
was taken and burned by tiie Pronch. The Dutch were in possession 
from 1702 till 1718, when they restored the town to tiie emperor. 
See Gorissen’s edition of Melara, BiCL de la ville tl du dUUeau de 
Buy, Huy, 1839. 

HUYGENS, Chbisiiaan' (1629-1695), mathematician, 
mechanician, astronomer, and physicist, was bom at the 
Hague, April 14, 1629. He was the second son of Constan- 
tin Huygens, noticed below. From his father Christiaan 
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recdived the za^^ents of his edocatioi^ which was ooa- 
tiaoed At Lejdaii under Viimias and Sc^oten, and com- 
pleted in the juridical school of Breda. His mathemat^I 
ben^ however, soon diverted him from his 1^1 studies, 
and the perusal of some of his earliest theorems enabled 
Descartes to predict his fatnre greatness* In 1649 he 
accompanied the mission of Henty, count of Nassau, to 
Denmark, in 1651 entered the lists of science as an 


This first essay (ihsetosu guad^ 
turn dreuli, Leyden, 1651} was quickly succeeded by his 
Tkiormata de quadraiura h^fperMes, d ctreufi; 

while, in a treatise entitled Dc dreuK magnitudine inventa^ 
he made, three jetoA later, the closest approximation 
Uithecto obtained to the ratio of the circumference to the 
diameter of a circle. 

Bat another class of subjects was about to engage his 
attention. The improvement of the telescope was then 
justly regarded as a due qua mm for the advancement of 
astcunomical knowledge. Owin^ however, to the difficul- 
ties interposed by splmrical and chromatic aberrarion,Btrie 
progress had been made in that direction when, in 1655, 
Huygens, working with hb brother Constantin, hit upon 
a new m^od of grinding and poUshing lenses. The im- 
mediate results of the clearer d&nirioa obtained were the 
detection of a satellUe to Saturn (the sixth, in order of dis- 
tance from its primary), and the resolution into their true 
form of the abnormal appendages to that ^net Each 
discovery in tnm was, according to the prevailing enstom, 
annonni^ to the learned world under the veil of an 
anagram-->removed, in the cose of the first, hy the pnblica- 
tion, eariy in 1656, of the little tract De JSbtumi Ima 
now ; bat retained, as regards the seconi^ until 
1659, when in the Systema Satumium the varying appear- 
anc» of ^e so-called ** triple planet ” were clearly explained 
as the phas^ of a ring bdined at an angle of 20* to the 
edtptic. His application of the pendnlum to Tceolate the 
movement of docks was another fruit of his astronomical 
labours, sprmging, as it did, from bis experience of the 
^ed for on ex^t measnte of time in observing the heavens. 
The mventm dato from 1656; the Boroh^ium, contain- 
ing a d^ptm of theroqnisite meefaanisia, was published 
m the foUowing j^r, and on ihe 16th of June 1657 
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her of interdependent bodies cannot rise higher than the 
point from whmh it fell, he arrived, hy anticipating in the 
particular case the general prindple cf the conservation of 
013 vivOf at correct although not strictly demonstpted con- 
dosions. His treatment m tiie sulyect is espedally note- 
worthy as being the first successful attempt to deid with 
the dynamics of a system. The determination of the true 
relation between the length of a pendulum and tiie time of 
its oscillation ; the invention of &e theory of evolntes ; the 
discovery, hence ensuing that the cydoid is its own evolut^ 
and is strictly isochronous; the ingenious althongh practi- 
cally inoperative idea of correcting the '^drcular error” of 
the pendulum by applying cycloidal die^ to clocks — 
were all contained in this remarkable treatise The 
theorems on the composition of forces in drcnlar motion 
with which it oondnded fonned the true prelude to the 
Prindpiaj and wonld idone suffice to establish the daim of 
Huygens to the highest rank among medianlcal inventors. 

In 1681 he finally severed Ms French conneidoii^ and 
tetomed to Holland. The hardier measures which about 
that time began to be ndfspted towards bb co-religionists in 
France are usually assigued as the motive of ftis step. 
Eb now devoted himself during six years to the production 
of lenses of enormous focal distance, whidi, mounted on 
hij^ poles, and connected with the eye-piece by means of a 
cord, fonned what were called ** aerial telescopes.” Three 
of his olgectf^es^ ^ respectively 123, 180, and 210 feet 
focal length, are stiU in the possession of the Boyal Society. 
He also succeeded in constructitig an almost perfectly 
achromatic eye-piece^ still known by his name, Bnt Lis 
resrarehes in physical optics constitute his chief title-deed 
to immortality. Althou^ Hooke first proposed the wave 
theory of li^t, Huygens gave reality to the conception, 
^tablishing it on a foundation so sure that it has never 
since been shaken. ^ His powerful scientific imagiimtion 
enabled him to perceive that an undulation may bo broken 
up into an indefinite number of parts, eadi of which is the 
origin of a imrtial wave, and that the aggregate efifect of 
all these partial waves will reconstitute the primaiy wave at 
any subs^uent stage of its progress. This resolution of the 
mam undulation is the well-known "Prindple of Huygens,” 
™ by Its means he was enabled to prove the fundamental 
«WB of optics, and to assign the correct coimtniction for the 
mrectiou of the extraordinary ray in uniaxial crystals, 
raese i^esti^tions, together with his discovery of the 
w^d^nl phenomenon” of polarization, am recorded in 
hw Trmtideia published at Leyden in 1690. but 

^mpoMd in 1678 In Ae appended treatise Sur la Cause 
ae iaPisanteur, he rejected gravitation as a universal 
although admitting the Newtonian 
^ ^ planetary revolutions. From his views on 

It® “Mate figure of the earth, 
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ratioeiniU in liido akas, printed in 1657 with Seliooten's Exmila- 
Hones MathematioB, is notable as one of the fin* formal teatues on 
the theory of probabilities ; nor should his inTestigahons of the 
properties of the cissoidi logarithniiCi and eatenaiy be left unnoticed. 
His inrention of the spiral watch-spring was explained in the 
Journal des Savants, ^bbmaiy 25, 1675. An edition of his works 
was. published by ’S Giaresande, of which two qnatto volumes 
appei!^ under the heading Opera varia, Leyden, 1724,^uud two 
supplementary ones entitled Opera reliqua, Amsterdam, 1728. His 
enwnmip. correspondence, editwfrom manuscripts prerarred at Ley- 
den by P. J. Xfylenbroek, was published with the title Christiani 
Sugenii alionmque seeuli XVII. tirorum eeldrium Eaxrdtationes 
Malhemaliece et Philasophieae, The Hague, 1833. (A. H. C.) 

HUYGENS, Seb Cosstastux or Cokstaxun (1596- 
1687), Dutch poet and diplomatist, was bom at the ^gue 
on the 4th of September 1596. His hither, Christman 
Huygens, was secretary to the state council, and a man 
of great political importance. At the baptism of the 
fthild, the city of Bre^i was one of his spoosors, and the 
famous admiral Justinus van Nassau the other. _ From his 
earliest childhood he was trained in every polite accom- 
plishment, and before he was seven he could speak French 
with fluency. He was taught Tjatin by Johannes Dedelus, 
and soon became a master of classic versification. As he 
grew up, he developed not only extraordinary intellectual 
gifts but great physical beauty and strength, and was one 
of the most accomplished athletes and gymna^ of his age ; 
his skill in playing the lute and in the arts of painting and 
engraving attracted general attention before he began to 
develop his genius as a writer. In 1616 he proceeded, 
with Ms elder brother, to the university of Leyden. He 
stayed there only one year, and in 1618 proceeded to 
London with the English ambassador Carletonj he re- 
mained in London for some months, and then went to 
Oxford, where he studied for some time in the Bodleian 
Library, and to 'W’oodstocJc, Windsor, and Cambridge; he was 
introduced at the English courts and played the lute before 
James 1. The most interesting feature of tMs visit was 
the intimacy whicdi sprang up between the young Dutcih 
poet and the famous Dr Donne, for whose' genius Huygens 
preserved through life an 'unbounded admiration. He 
returned to Holland in company with the English con- 
tingent of the synod of Dori^ and in 1620 he proceeded to 
Venice in the diplomatic service of his country; on his 
return he nearly lost his life by a foolhardy exploit^ namely, 
the scaling of the topmost spire of Strasburg cathedral 
In 1621 he published one of li^ most wei^ty and popular 
poems, his Batova Temps, and in the same year he pro- 
ceeded again to London, as secretary to the ambassador, 
Wijjngaerdan, but returned in three months. His third 
diplomatic visit to England lasted longer, from the 5th of 
December 1621 to the 1st of March 1623. Daring his 
absence, his volume of satires, Costelie^ jUal, dedicated to 
Jacob Cats, appeared at the Hague. In the autumn of 
1622 he was knighted by James L He published a large 
volume of miscellaneous poems in 1625 under the HHa of 
Otiorvm liln sex ; and in the same year he was appointed 
private secretary to the stadholder. In 1627 Huygens 
married Susanna van Baerle, and the young couple settled 
ill a handsome house in the best part of the Bbgue; four 
sons and a daughter were bom to them. In 1630 Huygens 
was called to a seat in 'the privy council, and he continued 
to exercise political power with wisdom and vigour for 
many years, under the title of the lord of Zuylichem. In 
1634 he completed his long-talked-of version of the poems 
of Donne. In 1637 he had the misfortune to lose his 
admirable wife, and he immediately began to celebrate the 
virtues and pleasrues of their married life in the remarkable 
didactic poem called Dagtcerck, wMch was not published 
till long afterwards. From 1639 to 1641 he occupied 
himself by building a magnificent house and garden outside 
the Hagu^ and by celebrating their beanties in a poem 
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entitled Hofwijck, which saw the light in 1654. In 1647 
he wrote hk beautiful poem of Oogeniroost or “ Eye Con- 
solation,” to gratify his blind friend Lucretia van Trolla 
He made his solitary effort in the dramatic line in 1659, 
when he brought out his comedy of Trijntje Comelis, which 
deals, in rather broad hnmour, with the adventures of the 
wife of a ship’s captain at Zaandam. In 1 658 he rearranged 
his poems, and issued them with many additions, under the 
title of Com Flowers. He proposed to the Government that 
the present hi^way from the Hague to the sea at Scheven- 
ingen should be constructed, and during his absence on a 
diplomatic mission to the Frendi court in 1666 the road 
whs made os a compliment to the venerable statesman, who 
•expressed his gratitude in a descriptive poem entitled 
Zeestrael. HuygCns edited his poems for the last time in 
1672, and died in his ninety-first year, on the 28th of 
March 1687. His second son, Christiaan, the eminent 
astronomer, is noticed above. 

Constantijn Huygens is the most brilliant fignie in Dutch literaiy 
history. Other statesmen surpassed him in political influencoj and 
at least two other poets surpassed him in the value ondoilMualityaf 
their writings. But his figure was more dignified and ^Imdid, hia 
talents were more varied, and his general accomplishments mom 
remarkable than those of any other person of his age, the greatest 
age in the history of the Netherlands. Huygens is 'the gmuPL 
seigneur of the republic, the type of aristocratic mignrchy, the jewel 
aud ornament of Dutch liberty. 'When we consider his imposing 
character and the po^ve value of his writings, we may wdl be 
sumrised that he 1^ not found a inodein editor. It is a disgrace 
to Dutch sdiolarshin that no complete cofiection of the writings of 
Huygens exists. His antobiograpl^, Dc vita propria sermones, 
did not see the light until 1827, and his remarkable poem, Oluys- 
wenk, was not printed until 1842. As a poet Huygens shows a 
finer sense of form than any other Dutch writer ; the language, m 
his hands, becomes as flexible as Italian. His epistles and l^hter 
pieces in particular, display his metrical ease and facility to perfec- 
tion. (E. W. G.) 

HUYSMANS. Four painters of this family matriculated 
in the Antwerp guild in the 17th century. Comelis the 
elder, apprenticed in 1633, passed for a mastership in 1636, 
and remained obscure. Jacob, apprenticed to Frans 
Wouters in 1650, wandered to England towards the close 
of the reign of Charles II., and competed with Lely as a 
fasMonable portrait painter. He executed a portrait of the 
queen, Catherine of Braganza, now in the national portrait 
gallery, and Horace 'Walpole assigns to him the likeness 
of Lady Bellasys, now catalogued at Hampton Court as a 
work of Lely. His portrait of Izaak Walton in the National 
Gallery shows a disposition to imitate the styles of Bubens 
and Van Dyke. According to most accounts he died in 
London in 1696. Jan Baptist Huysmans, bom at Antwerp 
in 1654, matriculated in 1676-77, and died there in 
1715-16. He was younger brother to Cornelia Huysmans 
the second, who wrasbom at Antwerp in 1648, and educated 
by Caspar de Wit and Jacob van Artois. Of Jan Baptist 
little or nothing has been preserved, except that he 
registered numerous apprentices at Antw'erp, and painted a 
landscape dated 1697 now in the Brussels museum. But 
for the signature critics would assign this piece to his 
brother. Cornells the second is the only master of the 
name of Huysmans whose talent was largdy ackuorrledged. 
He chanced to receive lessons from two artists, one of whom 
was familiar with tire Homan art of the Poussins, whilst’ 
the other iniherited the scenic style of the school of Hubens. 
He combined the two in a rich, highly coloured, and usually 
effective style, wMdi, however, was not free from monotony. 
Seldom attempting anything but woodside vierrs with fancy 
backgrounds, half Italian, half Flemish, he painted with 
great facility, and left numerous examples behind. At the 
outset of his career he practised at Malines, where he 
married in 1682, and there too he entered into some busi- 
ness connexion with Van der Menlen, for whom he painted 
some backgrounds. In 1706 he withdrew to Antwerp, 
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the longitude of Lake Issikul. In the valley of the Talas 
river he encounters the great khan of the Turks on a hunt- 
ing party, — a rencontre which it is interesting to compare 
with the visit of Zemarchus to the great khan Disabulus, 
sixty years before, in the same region. Passing by the 
present Tashkend, and by Samarkand, then inhabited by 
fire worshippers, he reached the basin of the Upper Osus, 
which had recently been the seat of the powerful dominion 
of the Haiafhelah, Ephthalites, or White Huns, known in 
earlier days to the Greeks as Tochari, and to Hwen T’sang 
(by the same nam^) as TuJiolo or Tnkhura. His account 
of the many small states into which the Tnkhara empire 
had broken up is of great interest, as many of them are 
identical in name and topography .with the high valley, 
states and districts on the Upper Oxus, which are at this 
day the object of so much geogra])Mcal and political 
interest. 

Passing by Bamian, where he speaks of the great idols 
still so famous, he crosses Hindu-Kush, and descends the 
valley of the Cabul river to Hagacahara, the site of which, 
slill known as Nagara, a<ljoiniug Jaldldbdd, has recently 
been explored by Mr W. Simpson. Travelling thence to 
Peshdwar {PurusIiapHra), the capital of Gandhdra, ho made 
a digression, through the now inaccesbible valley of Swat 
and the Dard states, to the Upper Indusi, returning to 
Peshawar, and then crossing the Indus (Sintv) into the 
decayed l^gdom of Taxila (Ta-cha-si-lo, Takshasild), then 
subject to Kashmir. In the latter valley he spent two 
whole 'years (631-633), studying in the convents, and 
visiting the many monuments of his faith. We cannot 
follow his further travels in detail, and can only mention 
some of the chief points in his devious route. Such are 
Mathura {Mat'vlo), whence he turned north to Tbdnesar 
and the upper Jumna and Ganges, returning south down 
the valley of the latter to Eanydkubja or Eanauj, then one 
of the great capitals of India. The pilgrim next entered 
on a circuit of the most famous sites of Buddhist and of 
ancient Indian history, such as Ayodhyd, Prayaga (Allahd- 
bdd), Edusdmbhl, Srdvastl, Eapilavastu the birthplace of 
Sdkya, Eusinagara his death place, Pdtalipdtra (Patna, 
the Palibothra of the Greeks), Gayd, Bdjagriha, and 
Ndlanda, the most famous and learned monastery and 
college in India, adorned by the ^fts of successive Tfin ga , 
of the splendour of which he gives a vivid description, and 
of which traces have recently been recovered. There he 
again spent nearly two yearn in mastering Sanskrit and the 
depths of Buddhist philosophy. Again, proceeding down 
the banks of the Ganges, he diverged eastward to E&manipa 
(Assam), and then passed by tlie great port of Tdmralipti 
(Tamldk, the misplaced Tamaliiu of Ptolemy), and through 
Orissa to Eanchipilta (Conjeveram), about 640. Thence 
he went northward across the Carnatic and Mnlidrdshtra to 
Barakacheva (Bardch of our day, Barygasa of the Greeks). 
After this he visited Malwa, Each’b, Surdshtra (peninsular 
Guzetat, Syrastrene of the Greeks), Sindh, Multdn, and 
Ghazni, whence he rejoined his former course iu the VinBin 
of the Cabul river. 

This time, however, he crosses Pamir, of which he gives a re* 

markable account, and passes by Enshgar, Ehotan (Att«to«o), 

and the vicinity of Lop (iV avapa) across the desert to Ewa- 
chau, whence he had made his venturous and lonely 
plunge into the waste fifteen years before. He carried with 
him great collections of books, precious images, aud reliques, 
and was received (April 645) with public and imperial 
enthusiasm. The emperor Tai-T’sung desired him to com- 
imt his joiraey to writing, and also that he should abandon 
the eremitic rule and serve the state. This last he declined, 
and devoted himself to the compilation of his narrative and 
the translation of the books he had brought with him from 
Indio. The former was completed 648 A.D. In 664 
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Hwen T’sang died in a convent at Chang-ngan. Some tTiin ga 
in the history of his last days, and in the indications of 
beatitude recorded, strongly recall the parallel history of the 
saints of the Boman calendar. But on the other hand we 
find the Chinese saint, on the approach of death, causing 
one of his disciples to frame a catalogue of his good works, 
of the books that he had translated or caused to be tran- 
scribed, -of the sacred pictures executed at his cost, of the 
alms that he had given, of the living creatures that he had 
ransomed from death. “ When Eio-shang had ended writing 
this list, the master ordered him to read it aloud. After 
hearing it the devotees clasped their hands, and showered 
their felicitations on him.” Thus the “ well-done, good and 
faithful,” comes from the sert'ant himself in self-applause. 

The book of the biography, by the disciples Hwae-li and 
Yen-t’soog, as rendered with judicious omissions by Stan. 
Julien, is exceedingly interesting; its Chinese style receives 
high praise from Ibe translator, who says he has often had 
to regret his inability to reproduce its grace, elegance, and 
vivacity. We cannot hero give any idea of the nses which 
the accounts of Hwen T’sang have served in illustrating 
geography aud history, but must refer to the appended list of 
works. 

Fo-Koue-Sa, trad, du Cliiiiois, par Abel-Bdmusat, revu et coiii- 
pl4t4 par Klaproth et Londresse, Paris, 1836; H. de la Vie de 
niouai-Tlisang, &c., trad, du Cliinois par Stanislas Julien, Pan's, 
1863 : Mimoires sur Ics Contries OeeidenUtla . . . trad, du Chinois 
on Fransais (par lo mSme), 2 vols., Paris, 1867-68; JUimoira 
Analytigiie, &c., attached to tho last work, by L. Vivien de St 
Martin; “Attempt to ideutily some of the Places mentioned in the 
Itineraty of Hiuan Thsang," by Major Win. Anderson, C.B., in 
Joum. As. Soe. Bengal, xvi. pt. 2, p. 1188 (tlio enundatiou of a 
singularlriKTrcrsc tlicoiy) ; “ Vorillcation of tho Itineraiy of Hwan 
Thsaiig,” &e.,. by Capt. Alex. Cunningham, Bcngid KiiflinPii.Tiij 
ibid., xvii. pt. 1, p. 470; Travels of FaMiian and Sung-Yan, 
Buddhist Pilgrims, &c., bl’Sam. Beal, 1869 ; The Ancient Geography 
of India, Iw Major-Ocii. Alex. Cunningham, K.E., 1871 ; “ Notes 
on Hwen Tlisang's Account of tho Principalities of Tokhaiistnn,” 
by Col. H. Yule, C.B., iu Jotirn, Hoy. As. Soc., new ser., vol. vL 
p. 82 ; “On llioucn Hisang's Journey from Patna to BaUablii,” 
by James Fergnsson, D.C.L., ibid., p. 213. (H. Y.) 

HYACINTH, also called Jacikih, one of the most 
popular of garden flowers, “ supi-eme amongst the flowers of 
spring.” It is no new favourite, having been in cultivation 
prior to 1597, at which date Gerard records the existence of 
six t'arielics, which are not indicated os particularly rare or 
novel. Bea in 1676 mentions several single and double 
varieties as being then in English gardens, and Justice in 
1764 describes upwards of fifty single-fiowered varieties, 
and nearly one hundred double-flowered ones, as a selection 
of the best from the catalogues of two ^en celebrated Hutch 
growers. One of the Dutch sorts, called La Heine de 
Eemmes, a single white, is said to have produced from 
thirty-four to thirty-eight flowers in a spike, and on its first 
appearance to have sold for 50 guilders a bulb ; while one 
called Overwinnaar or Conquerir, a doable blue, sold at 
first for 100 guilders, Gloria Mundi for 600 guilders, and 
Eoning Saloman for 600 guilders'. Several sorts are at 
that date mentioned as blooming well m water-glasses. 
Justice relates that he himself raised several very valuable 
double- flowered kinds from seeds, whidi many of the sorts 
he describes are noted for producing freely. 

The original of the cultivated hyacinth, JTyacinikvs 
orientalisj is by comparison an insigu^cant plant, bearing 
on a spike only a few small narrow-lobed washy blue 
flowers.^ Bo great has been the improvement effected by 
the florists, and chiefly by the Dutch, tliat the modem 
hyacinth wonld scarcely be recognized as the descendant of 
the type above referred to, the spikes being long and dense, 
composed of a large number of flou'ersj the spikes produced 
by strong bulbs not unfrequently measure 6 or 7 inches 
in length and from 7 to 9 inches in circumference, with 
the flowers dosdy set on from bottom to top. Of late 
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yciir 3 mucli improvemetit has been effected in^ the size of 
the mdiridnal flowexs and the breadth of their zecurring 
lob^, as well as in securing increased brilliancy and depth 
of colour. 

The peculiarities of the soil and dimate of Holland are 
so Tsiy favourable to thdr production that Dutch florists 
have made a specialty of the growth of those and other 
bulbous-rooted fiowera An area of 125 acres is devoted 
to tbe growth of hyacinths in the vicinity of Haarlem, 
ftnfl is estimated to bring in a revenue of nearly iCSOjODO. 
Some notion the vast number imported into England 
annually may be formed from the fact that, for the supply 
of flowering plants to Covent Garden, one market grower 
abne produces from GO, 000 to 70,000 in pots under gloss, 
tlicir blooming period being accelerated by artificial heat, 
and extending from Christmas onwards until they bloom 
naturally in the open ground. 

In the spring flower garden few plants make a more 
effective display than the hyacinth. Dotted in clamps in 
the flower borders, and arranged in masses of well-contrasted 
colours in beds in the flower garden, there are no flowers 
which impart during their season— March and April — a 
gayer tone to the parterre. The bulbs are rarely grown a 
second time, either for indoor or outdoor culture though 
with care they might be nrilized for the latter purpose ; and 
hence the enormous numbers which are procut^ each re- 
earring year from Holland. 

The &st hyacinths were single-flowered, but towards the 
dose of the 17th centuiy doable-flowered ones b^n to 
appear, and till a recent period these bnlbs were the most 
esteemed. At the present time, however, the single- 
flowered sorts are in riie ascendant, as they produce more 
regular and symmetrical spikes of blossom, the flowers 
being closely set and more or less horizontal in direction, 
while most of the doable sorts have the bells distant and 
de^ndeut, so that the spike is loose and by comparison 
ineSerti^, For pot culture, and for growth in water-glasses 
^pemally, the single-flowered sorts ate greatly to be pre- 
ferred. Fcwif anyof theoriginal kin^ arc now in cultiva- 
tion, a suwession of new and improved varieties having 
been raised, the demand for which is regulated in some 

our nurserymen 
^telognes of select sorts between two 
and three hundred distinct varieties. 
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ing on a throne, is described by Pansanias (iii 19, 4). The 
legend attached to the festival is to the effect that Hyacin* 
thu% a beautiful youth hdored by the god, was accidentally 
killed by him with a disens. From his biood sprang a dork* 
coloured flower called after him hyacinth, on whose petals 
is the vrord^ ofnc, alas. The myth, like that of Linus (v. 
Bragseh, J?ie Adonia-Klage und Jut Zinos-Lied), is one of 
the many popular representations of the beautiful spring 
vegetation slain by tbo hut sun of summer (which is hero 
and in many other legends denoted by the symbol of a 
disens). The sister of Hyacinthus is Pol^ boca, the much 
nourishing fertility of the rich Zrinyciman valley; while 
his brother isQjmortas, the rismg of thodog (the hot) star. 
But with the^ death of the spring is united the idea of its 
certain rcsnscitation in a new year; like Dionysus, the hero 
is not merely dead but elevated to hc.'ivcn. The festival 
took place on the three hottest days of summer, 7th to lOih 
of the month Hccatombcus (which was called in Sicily* 
Hyncinthius), and its rites were a mixture of monming 
and rejoicing (Atlien., iv. 17). 

HYADES, five stats forming the head of the larger con- 
stellation, the Bail Their rising along with the sun mnrte 
the opening of tho xniny season, hence their name Hyadcs 
— tho Bainy. As mythological figures they were said to 
bo daughters of Atlas, who os a reward for surac pious net 
were translated to heaven. Tho nature of the deed is 
variously stated; sometimes it is their long-continued 
grief for their brother Hyos, who was slain Ijy a snake 
(or boar or lion); at other times it is their haring acted 
as nurses of Dionysus Hyes. In the latter case they are 
counted os nymphs of Kysa. IVlien their charge was 
threatened by Lycurgus they fled with him to Thetis or 
to Ino in Thebes. They are also described as nymphs of 
Dodone, who acted as nurses of tho infant Zcu& In any 
mo their character as clouds and rain-givers is obvioua 
Their nninber is sometimes given ns twe^ also ns three, 
especially in Attica, which leads Brunn to see them in the 

as “ TheV ^t ™ figures usually siioken of 

HYriSNA (//yrraWw), a family of digitigrado. carni- 
vorous maminals, approaching the Felidar or c-ats in tho 
character of tho dentition, while resembling the rnrm'rfa* 
or civets in the possession of a glandular pouch beneath 
w therefore usually classed os a transition group 

b^ween these two families. It comprises a single genus 
nnfithm species, which rescmhlc each other and 
*ffcr from all other comvores in having both imirs of feet 
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pninml is excited, dianges into wlmt has been compared 
to demoniac laughter, and hence the name of “ laughing 
hysena," by which it is also known. The food of those 
creatures consists chiefly of carrion, and they thus perform 
a highly useful service in hot countries by devouring the 
remains of dead animals which might otherwise pollute the 
mr. . So ravenous, however, are they that even the bodies of 
the buried dead are not safe from their attacks, their power- 
fnl claws enabling them to gain access to the newly interred 
bodies in the Eastern cemeteries, which they are said habit- 
ually to frequent They also feed on the flesh of animals, 
which they hunt in packs. When driven by hunger they 
have thus been frequently known to enter villages by night 
and to carry off such domestic animals as they might chance 
to find. Bruce, the African traveller, states that everywhere 
in Abyssinia they were a plague. “ Gondar,” he says, “ was 
full of them from the time it turned dark till the dawn. 
In short, the hysena was the plague of our lives, the terror 
of our wight Ttalks, the destruction of our mules and asses, 
which above all others are his favourite food.” Although, 
in proportion to its size, possessing probably the most 
powerful teeth and jaws in the whole mammalian series, 
the pusillanimity of the hysena is such as to prevent its 
attacking nnimalB greatly inferior to itself in strengtL The 
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Arab, for this reason, holds it in contempt 3 and, when he 
condescends to hunt the hysena, he does not waste his 
ammunition upon it, but runs it down with dogs. It has 
usually been regarded as nntameable 3 this, however, is not 
the case, for when properly treated in captivity, it has been 
known to exhibit the greatest docility and attachment to 
its keepers 3 and Colonel Sykes states that in certain dis- 
tricts of Central India where those creatures abound they 
are as susceptible of domestication as ordinary dogs. 

The Spotted Hyasna {Hyaena erocuitC^ takes the place of 
the striped species in the southern half of the African con- 
tinent, to which it is confined. It resembles the other in 
fiiz^ diffisrs from it considerably in appeaiancej the 
stripes of the one being replaced by dark brown spots on a 
yello^h ground in the other> while in the “tiger-wolf,” 
as this species is called at the Gape, the mane is much less 
distinct. According to Schweinfurth, who met with it in 
the heart of Africa, it is a much more powerful and savage' 
animal than the northern form. Although averse to hunt- 
ing living prey, it takes to the chase when carrion is not to 
be had, and the same traveller was on one occasion startled 
by a spotted hysena which.darted past him, like lightning, 
in pursuit oE an antdope. At the Cape it was formerly 
very common, and occasionally committed great havoc 
among the cattle, while it did not hesitate to enter the 
Kaffre dwdlings at night and carry off the child sleeping by 
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its mother’s side. By persistent trapping and shooting, its 
numbers' have now bera considerably reduced, with the 
result, however, of making it, like the hippopotamus of the 
Bftmft regions, exceedingly wary, so that it is not readily 
caught in any trap with which it has had an opportunity 
of becoming acquainted. Like the northern species, the 
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spotted hysena has been tamed, and has occasionally 
been trained to take the place of the dog. Its skin ex- 
hibits a considerable variety of colour and marking, and 
Schweinfurth found many skins in use among the Niam- 
niams of Central Africa, in the form of aprons. The brown 
hysana {Hyaena rttfa) is also a natdve of South. Africa. 

Altliou^ hyaenas are now confined to the warmer regions 
of the Old World, their fossil remains show that they had a 
much more northerly range during Tertiary times. A.bund- 
ant remains of a larger species than any now 'living' have 
been found in the caves of England, France, and Germany. 
Tliis species, known as the cave hj'aena {Hyaena eitelcea), is 
supposed to have been most nearly allied to the spotted 
hyaena of South Africa, but does not appear to have 
extended farther south than the middle of Europe. 
Bemains which have been doubtfully identified as belonging 
to the striped speci'cs have also been found in the south 
of France, and others in Sicily and Algeria, undoubtedly 
belonging to the spotted form of South Africa, which must 
thus have had a much more northerly extension in Tertiary 
times. No remains of the hyaena are known to occur in 
the New World. 

HYBLA is the name of several cities in Sicily. A 
Sicilian goddess was named Hyblaea (Fans. v. 23. 6) 3 hence 
doubtless the name was so commoa The Eybla of whii^ 
we hear most was founded by the Megarians, about the 
year 726 B.a, and is probably the same as Megara Hyblaea. 
For some time it was a fiourishing city 3 a century after its 
foundation it founded in its turn the colony of Selinus. 
But about the year 481 B.c. it was completely destroyed by 
Gelon, tyrant of Syracuse. The mass of the inhabitants 
were sold as daves 3 the richer were transported to Syra- 
cuse and there admitted as citizens. Among these was 
Epicharmus of Cos, who had been brought up in Megara. 
Daring the Athenian expedition to Sidly, Lamachus urged 
that they should occupy the deserted site. It must there- 
fore have had a fine harbour, whence we may consider that 
it probably lay beside the modem city of Agosta. A small 
settlement seems afterwards to have grown up on the site. 
An older city called Hybla, belonging to the native Sicnli, 
lay not far off on the southern slope of Mount Etna, near 
the river Symmthus. It is mentioned in the history of the 
^cond Funic War 3 and in the time of Cicero ( Fen*., iii. 43) 
it was a flourishing place. It is exceedingly difficult to 
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separate tie listoxy of these tiro cities; and no doubt the 
undent rmters themselTes often do not clearly distingush 
between them. The Hybhean hon^, rrhich was produced 
on the bills beside them, is often celebrated by the Latin 
poets. There was a third dty of the same name on fhe 
road from Syracose to Agrigentom. 

HYBBTDIS]kL The Latin word hj/brida, or hiMda, 
n hybrid or mongrel, is commonly derived from the 
Greek vPpvs, an insult or outrage, with special reference 
ti lust ; hence an outrage on natnr^ a mongrel 

As a general rule animab or pbnts belonging to distinct 
species are not able, when crossed with eadi other, to pro- 
duce offspring. There ar^ however, innumeiable ezcq>- 
tiom to this rule; and hybtidUm is the word employed 
to denote these exceptions. It b an abstract term which 
signifies the more or less fertile crossing of distinct spedes. 
In scientific usage^ the term hybrid” is exclusively 
reserved to denote the result of a fertile cross between 
two dbtinct sped^ while the term " mongrel ” is the one I 
triiich is as exclusively reserved to denote fhe result of a 
fertile cross between two varieties of the same spedes. 

Until recently the intent attaching to hyhridbm was 
almost entirely of a practical nature and arose from the 
fact, which is of considerable importance in horticulture, 
that hybrids are often found to present characters somewhat 
different from^ those of either parent spedes. But of bte 
years fhe^ snlycct^has acquired a h^h degree of scientific 
interest in relation to the theoiy of descent. On this 
account it has been so carefully and thoroughly treated by 
Mr Darwin that a brief e^odtion of its rntkin facts and 
principles must necessarilybe Kttle more than a condensation 
of his already closely packed material 
looking first to the general facts and principles of 
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le 4. Althongb there i^ as a rule, a certain parallelism, 
h there is no &ed relation between the degree of sterility 
d manifested by the parent species when crossed and that 
n which is manifested by their hybrid progeny. There are 
;e many cases in which two pnte species can be crossed with 
unusual facilt^, while the resalting hybrids are remark 
t, ably sterile; and, contrariwise, there are spedes which 
e can mUy be crossed with extrme difiScnlty, though the 
e hybrids, when produced, are very fertile. Even within 
the limits of fhe same genus, these two opposite cases mnj 
t occur. 

H 6. When two spedes are redprocally crossed, male 
>- A with female B, and male B with female A, the degree 
1 of sterility often differs greatly in the two lie 

1 sterility of the resulting hybrids may differ likewise. 

6. The degree of steriUty of first crosses and of hybrids 
r runs, to a certain extent, parallel with the ^tematic 
i affinity of the forms which are united. “ For spedes 
! bdon^g to distinct genera can rarely, and those belong. 

I ing to distinct families can never, be crossed. The 
paraOelism, however, U far from complete ; for a multitude 
I of dosely allied spedes will not unite, or nnite with 
I extreme difficulty, whilst other spedes widdy different 
from eadi other, can he crossed with perfect fadlity. Nor 
does the difficulty depend on ordinary constitutional differ- 
ences; for annnal and perennial plants, deddnons and 
OTe^een tree^ plants flowering at different seasons, in- 
habiting different stations, and natnrally living under the 
mst oppwite climates, can often be crossed rrith easa 
difficulty or fadlity apparently depends exclnsivelyon 
the send constitntton of fhe spedes which are crowed 
or on their sexual elective affinity.” 

Such being the principal facts of hybridism, we 
St consider the relation which thqr bear to the theor , w 
descent. It is obvious that the most important point of 
conto^ be&^n tte former ond the latter consists in this 
that, althongh hybndism is occasionally possible ns an 
exception to the general infertility of spedes inter te, it is 

rr*-.? exception; for, even when pro- 

duMd, the hybrid progeny almost invariably manifest some 
or less degree of sterility, and this not only when 
tl»emselve^ but even when crossed wiUi 

ttns ,®*^ ®rat sight seem to snpport the fime-hononred 
doctane that there are placed between all spedes the barriers 
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the theory of desceut has here to meet is to explain why 
it is that natural species are fenced abonf^ as it were, with 
the mysterious barriers of sterility, while no such seeming 
care appears to have been taken in the case of our domestic 
breeds — even though in the latter case artificial selection 
by the breedem may have produced more visible difference 
between the two parent races than that which natural 
selection is supposed to have produced between two natural 
species. 

In answer to this difficulty, the most important con- 
sideration to begin with is one that is very generally lost 
sight oL The consideration is that mutual sterility between 
organic forms has been constituted by naturalists the chief 
criterion of spedfic distinction, and therefore it is merely to 
argue in a circle to maintain that specific distinction is 
of some transcendental nature became it is so invariably 
associated with this mutual sterility. If it were not for 
the fact of their mntual sterility, this and that species would 
probably not have been classified as such; and therefore 
it is now scarcely to be considered a matter of any great 
significance that all species present more or less of the 
peculiarity in virtue of which they are reco^ized os spedes. 
Or, otherwbe stated, on. the supposition that spedes have 
had a derivative origin, whenever the modification of a 
spedfic type has proceeded snffidently far to induce sterility 
with allied tj'pes, the modified type is, for this reason^ 
classified as a distinct species ; otherwise, upon the sup- 
position, the species conld scarcely have become separated 
out as a distinct type. The argument which points to such 
sterility as evidence against this supposition is, therefore, 
60 far inconclusive. 

case, however, ought not in fairness to be stated 
quite so strongly as this; for mutual sterility, although 
tfie chief, is not the only criterion of spedhc distincrion. 
In forming their classifications, naturalists endeavour as 
much as possible to have regard to organisms in the totality 
of thdr strnctares and functions. It may therefore still be 
maintained that, although the above consideration as to 
mntnal sterility being sdected as tbe chief criterion of 
specificdistinction greatlymitigatesthe force of tbe argument 
that natural species differ from artifidal breeds in being 
more or less sterile with one another, still this consideration 
does not altogether destroy that argument. For, on tbe one 
hand, it is not mntual sterility alone which is taken as a 
test of spedfic distinction ; and, on thC other hand, it 
generally so happens that the other qualities distinctive of 
any given species^ do not differ more widely from those 
which are distinctive of allied species than is the case with 
xi^ny of our domestic breeds. It therefore still remains a 
significmt circumstance that, aloriff with the differences 
distinctive of natural species, there almost invariably goes 
the protective attribute of mutual sterility; while the 
possibly greater differences distinctive of our domestic 
breeds are unaccompanied by any such protective attribute. 
But, agaiti^, this more refined objection can be met and 
satisfactoiily exdnded by the general consideration that “ as 
species rarely or never become modified in one character, 
without being at the same time modified in many, and as 
s^t^atie affinity inclndes all visible resemblances and 
dissimilarities any difference in sexual constitution between 
two species would naturally stand in more or less close 
relation* with their systematic position.” 

But we are not confined to this general consideration 
alona There ace several other general considerations 
which tend still further to mitigate the difficulty, and tliere 
are several particular facts which together prove that the 
all^d totinction between natural species and domestic 
varieties is ons not of kind, but of degrea We shall 
therefore, next proceed to state these general considerations 
and particular facts. 
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Upon the theory of descent, mntual sterility between 
specific types is nothing more than tbe expression of some 
certain amount of modification having taken place in the 
reproductive system of a changing form, which up to that 
time, and but for the fact of this modification, would have 
been classified by naturalists as a mere variety.' Now the 
causes which act upon the reproductive system, both of 
I animals and plants, and whether in the direction of sterility 
or prolificness,- are at present hopdessly obscure. We 
I cannot therefore, expect to distinguish the causes wliich in 
the case of any given species have determined sterility. 

I FTor is it necessary, for the meeting of the present difficnlty, 

I that this should be done ; it is enough for this purpose to 
I show that the causes which thus act upon the reproductive 
I system are much too indistinct to admit of any argument 
being raised upon them. And this it is most ea^ to show; 

I for it is not too much to say that the reproductive system 
is, generally speaking, of all parts of an organism the most 
delicately susceptible to slight changes in the conditions 
of life. Mr Darwin has adduced a vast array of facts on 
this head in his Vanation of Animals and Plants nnder 
I Domesiicatioiu As a result of this delicacy, there arises an 
apparent capridousuess in the ways and degrees in which the 
reproductive s}*stem is affected by slight changes in the con- 
ditions of life, by too close interbreeding, by grafting, and 
by many other causes. Thus, for example, the influences of 
domestication produce more or less sterility in numberless 
species of wild animals and plants, while in other species — 
and this, as we shall presently see, is a matter of great im- 
portance in the present connexion — such influences are 
favourable to fertility. Now if we suppose, as in consistency 
we must suppose^ that throughout the csourse of evolution 
the reproductive system has always been characterized by 
j a sensitiveness to slight changes similar to that which we 
now observe, and if we remember that, in any case where 
these slight changes were sufficient to cause mutual sterility 
between the modified descendants of a common progenitoi^ 
a distinction of spedes must necessarily have arisen, — we 
shall cease to regard the present sterility of species inter se 
as anything more than what might be expected a priori, 
supposing the theory of descent with gradual modification 
to be true. 

evidence of the apparent capriciousness with which 
sterility may be manifested, owing to tbe slight and 
imperceptible causes on which it depends, spedal allusion 
must here he made to a highly remarkable and significant 
fact that has been brought to light by the direct experiments 
of Mr Darwin. The following is his account of these 
experiments: — 

“ Several plants hdonging to distinct orders present two forms, 
wnich exist in about equal numbers, and which differ in no respect 
except in their reproductive oigans,^-ODe form having a long pistil 
with short stamens, the other a short pistil with long stamens ; 
both with differently^sized pollen grains. With trimoroliic idants 
there are three forms likewise differing in the length of thdr pistils 
and stamens, in the size and colour ofthc pollen grains, and in some 
other respects; and, as in each of the three formsthere are two sets 
altogetlicr six sets of stamens and three kinds 
of instils. These oi^mns are so proportioned in length to each other 
tlia^ in any two of the forms, half the stamens in each stand on a 
level with ue stigma of the third form. Now I have shown, and 
t he ra sult has been confirmed by other observers, that in order to 
^fam fml iertihty with other plants, it is necessary that the 
sngma of the one form should bo fertilized by pollen taken from the 
sramens of corresponding height in the other form. So that with 
aimoiphic qiecics two unions, which may ho called legitimate, are 
fuiqr rerii|e, and two which may be colled illcgitimate.are more or 
Icffi infertile With trimorphic spedes six unions arc legitimate or 
Mly f^lle,^ and twelve ore illegitimate or more or less infertile, 
j^o inrartility whidi may he observed in various dimorphic and 
inmorohic plants when th^ ore illegitimately fertilized, that is, 
by pollen token from stamens not corresponding in hei^dit with the 
pistil, differs much in degree up to absolute and utter sterility,— 
just in the same manner as occurs in crossing distinct ^edes.’^ 
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In tills esse we appear to liare actual evidence of 
different stages of increasing sterility m transUn^ and this 
even witklu tlie limits of the same natnxnl species. And 
if even such evidence as this can he resisted, there still 
xemains one very important fact, which directly affects the 
whole alleged distinction ^tween the sterility of natural 
species and the fertOiiy of domestic breeds. This fact is 
that plants belonging to several species of tho genus Passt-* 
flora have been amply proved, not only to he completely 
fertile with plants belonging to other species, but even to 
he as completely infertile with plants belonging to their own. 
Thus fmit coidd not he obtained from P. alata and P* 
raunima except by reciprocally fertilmng them with each 
other^s pollen; and similar facts Iiave been observed by 
several experimentalists with regard to font or five other 
species of this genus. The fullest details on the subject 
are those given by Mr Scott in the Jountaf of fie Linneait 
iSbetefy, voi. viiL p. IffS. Plants belon^ng to three species 
of the genus, viz., P. raeemoia, ctsruffo, and afafa, flowered 
for many years in Edinburg, but, though repeatedly 
fertilised by i£r Soott and others with their own pollen, 
never produced seed. But when mutually crossed in 
various ways they all produced seed. After quotinu this 
cose Mr Darwin adds ^ 

S.-J “ S"*®;**; Thnw ptenl% indu^nf one iS 

mention^ whicli vero inretenitclp 
wtf-.ten t^«nd tfr ilmco lalmaa me of Kveml otben which, after 

1 ^ *»*»« 
premeamrat. 4t other places, however, this species fruits 

wm poUea; ^ Mr Munro mth tlidJ 

mother plant had alw.iTB as tho 

fiwfted Thymonth plant^aod 
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be found to accompany a change of otganisalaon vhidi is 
sufSeicntly great to be regarded naturalists as a specific 
distinction. Bnt tho pleading must not end hero. For 
there sUU remains to be adduced the fac^ already mentioned 
as one of the goncml facts of hybridism, tirnt '* tbe degree 
of both kinds of fertility varies in the case of diffmnt 
species, and in that of their hybrid progeny, from absolute 
sterility up to complete fertility." As a matter of fact, the 
distinction hetveen natural species and domestic varieties 
upM which tho whole disenssion has hitherto proceeded, is 
in itself untenable^ tho infertility of natotn] siiecics when 
crossed, although without question the general rule, is 
nevertheless not tho invariable rule. We need not point to 
tho highly anomalous case of PassiHora recently mentinned 
in another connexion, and prohahly to be expinined os 
the tcsalt of cnltmtum; for wc appear to Imve sufiieient 
evidence irithont it. It is true that n great deal of negotive 
evidence has been pnblisbcd upon this |H>int hy very 
comiietcnt oxperiroenbilisls; but it seems impossible to 
resist tbe pobitlvc evidence of the Hon. and Her. AV. 
Herbert, whose dutingnishcd success in h3*bridirinc Mr 
Darem attributes to “great horticnltunil skill and to his 
having hot-bouscB at his commend." Of his mony results, 
which from being of a positive kind con scarecly Im 
snspec^ of iMccuracy, it will be enough to qnoto the 

® P»d of Cnuum eaptnn 
fertilised by <7. rerofiitow produced a plant, which I never 
BOW to occur in a wso of its jintnial fecundation.” Tims, 
as Mr Darwin in alluding to this coso remarks, “ wo have 
^lect, or oven more than commonly perfeet, fiartiiitr in a 
first cross between two distinct sjiecics.” * 

t question before us is 

^eeined, or that relating to the' mutual infertility of 
n^rel species, (mongh luis been said to show that it 

ra view of all ^at has now been said, tho ditScnlty. rs Mr 
2eS Jr “ »of 60 ranch to account for tile 
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toMd, or oven increased, fertflity of our domestic varieties 
^vmag, therefore, to this other side of the oneSon 
^ve to remember that tho vmy same sensitiveness of tho 
reprodnctirc sj-stem, which in some cases leads to iSe2£ 
under a eliange in the conditions of ffejn Sel eJSSlJ 
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great deal of evidence to indicate that prolonged domesti- 
cation has a tendency to eliminate sterility ; so that vrild 
species which when first domesticated intei^oss with 
difficulty, become in time able to intercross with facility. 
Such, for instance, appears to have been the case with the 
dog ; for on the one hand all the domestic varieties of this 
animal are now freely fertile among themselves, and, on 
the other hand, there is independent evidence that these 
' varieties have sprang from more- than one natural species. 
Again, mention must not be omitted of the important fact 
that^ although in the case of none of our varieties of 
domesticated animtds is there any evidence of mutual 
sterility, yet among onr varieties of domesticated plants a 
few p-acBs have been observed of complete mutual sterility, 
which, is in every way analogons to that which occnrs 
between natural species. Thus, Gartner observed this to 
be the case with certain varieties of maize and Ferbaseum, 
Kolrenter with one kind of tobacco, and other es^eriment- 
alisfg with sundry varieties of gourd and melon. And here, 
let it be observed, we have the exact counterpart that 
evolutionists would desire to the experiment of Herbert 
above mentioned ; for while he was able to break down 
the general distinrtion between natural spedes and domestic 
varieties' on the side of proving perfect fertility between 
certain natural specie^ these esperimentalists have broken 
down the distincrion on the side of proving perfect sterility 
between certain of our domestic varieties. Therefore, we 
may condnde that this side of the question, or that as to 
the fertility of our domestic varieties, presents as harmless 
an aspect towards the theory of descent as we have already 
seen to be presented by the other side of 'the question, or 
that as to the sterility of lutnral species. 

Finally, there are two complementary considerations to 
be adduced, which may now be stated together. One is 
that the general principles of hybridism, as briefly stated at 
the beginning of this article^ ere really far from indicative 
of having been instituted with any design of simply prevent- 
ing spedes from intercrosdng. For, upon the view that 
they were so instituted, scarcdy any one of them admits of 
a rational explanation. Thus, upon this view, no reason 
can be assigned why the degree of sterility should be so 
extremely variable in - different species, when it must be 
supposed equally important that all spedes should be kept 
distinct ; nor can it be said why the degree of sterility 
should vary even among individuals of the same species. 
Xeither can it be said why some spedes should cross with 
facility, and yet produce sterile hybrid^ while other spedes 
cross with difficult, and yet produce fertile hybrids. Why 
should species living in countries remote from one another, 
and therefore not able in a state of nature to come together, 
nevertheless prove as sterile tnier se as species -inhabiting 
the same^ country ! Why, a^in, shoitld there often be so 
great a difference in the result of a reciprocal cross between 
two spedes! Or why, indeed, should the production of 
hybrids have been permitted at all! As Mr Darwin ob- 
serv^, **to grant to species the special power of producing 
hybrids, and then to stop thdr farther propagation by 
different degrees of- sterility, not strictly related to the 
facility of the first union between their parents, seems a 
strange arrangement.” 

The other and complementary condderation which has 
to be mentioned is that, on the counter supposition of all 
these general prindples of hybridism being “ simply ind- 
dentalj” or dependent on unknown differences in the repro- 
ductive qrstenu of spedes, — on this snpposition we meet 
with sundry differences between wild species and domestic 
varieties whidr are fully analogous to their difference* of 
fertility, and which yet cannot reasonably be supposed to 
serve any transcendental purpose. Thus, again to quote 
Mr Darwin : — 
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“Some allied spedes of trees cannot be grafted on each other — 
all varieties can be so grafted. Some allied animals are affected in 
a very different maimer bj the same poison, bnt with varieties no 
sneh case until recently was known, hnt now it has been proved 
that immnnity from certain poisons stands in some coses in correla- 
tion with tire colour of the hair. The period of gretation generally 
differs much with distinct species, but with varieties until latclyno 
such difference had been observed. The time required for the ger- 
mination of seeds differs in an analogons manner, and I am not 
aware that any difference in this respect has os yet been detected 
with varieties. Here we have various physiological differences, and 
no doubt others could be added, between one species and another of 
the same genus, which do not occur, or occur with extreme rarity, 
in the coseof Turieties; and these differences are apparentlj'wholy 
or in chief part incidental on other constitutional ^icrcnces, just 
in the same manner as the sterili^ of crossed qweies is incidental 
on differences confined to the sexual qrstem. - Why, then, should 
these latter difference^ however serviceable thOTmay indirectly be 
in keeping the inhabitants of the same conntty distinct, be thou^t 
of such paramount importance in comparison with other incidental 
and functional differences T Ko sufficient answer to this question 
can be given.” 

Upon the whole, therefore, it may be concluded that the 
difficulty which the facts of hybridism seem at first sight 
to raise against the theory of descent may bo explained 
ic harmony with the main requirements of that theory. 

Animal Hybrids. — A. few words may here be added 
with special reference to animal hybrids. As a general 
statement it may be said that hybrids, not only between 
specific but generic form^ are more easily produced in the 
case of animals than in that of plants. The hybrids, how- 
ever, when produced are, as a general rul^ more sterile. 
Indeed, it is doubtful whether there is any single instance 
of a perfectly fertile hybrid having emanated from a cross 
between two animal species. Mr Darwin, however, says — 
“ I have reason to bdieve that the hybrids from CtrmVus 
vaginalis and Heevesii, and from P/tasiantis cdchicus with 
P. tmquatus, are perfectly fertile.” Also M. Quatrefages 
states that the hybrid progeny of two moths {Bombyx 
cynthia and B. arrindia) showed themsdves to be fertile 
inter se for eight generations. The hare and rabbit are 
said occasionally to breed together, and their offspring to 
be highly fertile when crossed with either parent species. 
Lastly, Mr Darwin observes : — 

“ The hybrids from the common and Chinese geese {A. eygnoidea), 
species whidi are so different that they have sometimes been ranked 
in distinct gmiera, have often bred in this countiy with eitlier pure 
puent, and in several instances inter se. This was effected by Mr 
Eyton, who raised two hybrids from the same parents, bnt from differ- 
ent hat(dies ; and from, these two birds he r&ed no less than eight 
hybrids (grandchildren of the pure geese) from one nest. In India, 
however, these cross-bred geese must be far more fertile ; for I am 
assured ^ two eminently capable judges, namely, Mr Blyth and 
Captain Hutton, that whole flocks of these crossed geese are k^ in 
various parts of the countiy ; and, as they are kept for profit u^ere 
neither pure parent-species exists, they must cert^ly be hi^ly ai 
perfectly fertile."^ 

- It is somewliat remarkable that bitberto direct experi- 
ments on tbe hybridization of animals have been so few in 
number as compared with ' those on tbe hybridization of 
plants. This is the more to be regretted, because, as 
already observed, animals appear to display a somewhat 
greater aptitude for hybridizing than plants, and conse- 
quently furnish better material for ascertaining the furthest 
limite of systematic affinity within which a cross may prove 
fertfle. Bnt here direct experiments are wanting and all 
we can say with certainty is that in animals, as in plants, 
no authentic instance is on record of progeny resulting from 
a union of two individuals separated from one another by 
more than a generic distinction. 

^ Since the above was published, Mr Darwin has himself procured 
two of these hybrid geese, and from them (brother and sister) raised 
five extremely fine birds from two hatches.” These five hybrids “ re- 
sembled in every detail their hybrid parents” (see ITalure, Jan. 1, 
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of fruit in one, and which is said to hsTo been prodneed Iw artifi- 
cially snUttlng and uniting Uie seeds taken from the thrw aisnnct 
epem, tlm fruits of which now occur blended is &o tripio hysna. 

The other instanoes of alleged graft-hybridism are too namenms 
to he here notified in detail ; they refer to jessamin^ ariip haseh 
vine, hyacinth, potato, beet* and rose. Of there the cases of the 
me, beet, and tore ore the stro»|e8t os evideuoo of i^t-l^hrid- 



izatiou, from the fact that some m them were proancea as toe iwit 
of careful experiments made by very competent experimentalists^ 
On the whole, results id some of these etiperimenti^ ol^iongli so 
few in number, must be regarded aa making out a strong case in 
favour of the posability of graft-hybridism. For it must uwaysho 
remembeted tuot in exponments of this kind, negativo evidonce, 
however great in amount, may he logically dimpated by a rioglo 
positive result. 

ffistoru an<t ZaVerdfure. — tom tdme imiuemoruil the leading 
facts of hylnridism have been known in the case of the home and 
T1 ’ » ' - - . _ . . 


nreUUOQCi UTOriClS lOICwICnOIRICra MKim^ llfiwfwa, dUHcn. « xjpjrwv/* 

highly important exporimenta of Darain on djmorpluc and 
pHe phmte have been already alluded ta Those who mtton still 
more recent yearn have contributed to the litcrnturo « hyhndisro 
are Caspaiy, Mendel, fieden, Xtominy, KcUennann, Fr- Sraiu^ 
TimboZ-liimniTe, Grenier, Kmier, ‘IVirlgcn, Michalct, Fitedii, 
BeckhanaTP- Asdierson, B. von Ucclilrito, J. SdiiMllinuMa, C 
Haussknodit, Y. Ton Borhds, Knntre, Hcnmgor, and w. a ^oeke. 
The hut-nmned author has jnstpublwcdon elaborate and tnlnable 
work on hybridism in plants (i>ie PJtansCii^Mikhlin^g ^lin, 1881), 
giving a tabular senes of all the known vegetable hybndi^ and 
treatmg the entire saldect in a very comprehensive manner. 

Or £e sahjcct of animal hybrids there is virtunlly no litmtnn, 
save seattored records of temle crosses among sandiy snceles con^ 
fined in various menageries ; and these are without interest ns 
beating on any of the pnnciples of hybridism. (0. J. B.) 

HYDE, ft township of Englatid in pnmh of Sto^* 
port, Cheshire, is^ situated near the river Tamo and the 
Peak Forest canal, pnd on the Midland, and the Manchester, 
Sheffield, and Lincolnshire Railways, 7^ miles east from 
Manchester and 6 north-cast from Stockport. It is under 
icWV o" -«-« «■« a«.i*w fcho goTOitunent of a local board, and a county court is held 

m*<WuSol^SSte«mteSL‘”^^^ erery Wednesday.J^Bt GWschureh, tatho Peri^- 

anil produced various hybrids j bst it was reserreoL for the iabo£ dicular style, 'was erected in J SSS, find St Thomas, in tlio 
e . ... .... Bariy Englj^, was erected in I8C8/ The principal other 

public builffin^ are the mechanics* institute, the temperance 
hall, and the court-house. The town owes its importance 
to the cotton manufacture^ and possesses weaving foctofries, 
spinning-millSi print-worb, iron<*foundrie8j and machine- 
works. Thera are eactensive coal-minea in the vicinity. 
The old family of Hyde, to which the line of carls of 

V-t?! 


laisui ui jiy uriuuiu ijure ueiHi luivnxi jm wiaa m wo iiurov uuti | 

fte OSS. The knowledge of corresponding facts os oconrring in die 
vegetable kingdom necessarily dates from a time subsequent to | 
that at which the mool fhnetions of plants became known, f.a, 
towanls the end ol the J7tii centniy. 'Ihe eariicst recorded obser- 
vation of a hybrid niant is one by Gmelia ; the next is that <d 
Thomas Fairohild, who in the second decade of the Z8th century 
produced the cross which Is still grown in gardens under the name 
of Falrchivy s Sweet Wlfilam.** Later on in that centniy Idnnicas 
madtf ft number of experiments on the cross fertilization ot plants, 
and produced various hybrids j bat it uws roserred for the labori- 
ww^revestiaattous id Kblreat^, towards the end of tliat century 
(Irjl-lfdd),, to found and ]ai]^y to build the existing atrueturo 
of our smcntific Knowledge upon this suMect Tb himoLo belongs 
the credit m first disco^mng the part puyed hy insects in the fer- 
Uiization of lio^Ts. He published mort of his results at the St 
miwbnig Ac^emy of Sei^ Ifext in order of time deserve 
menUen the works of Omf Lovola {Disemo delfa IrHfehiUia d*«f- 
sejnerto, 1764X and of Oonnd SprengeKZhw 

Slnmn, li93). The latter woikh toll of fntetestiug observations i 
on the rennexum Jtetween tiie structon of fiowers wd the virita- 
twtt of resects. Ktsxt we come to tiie orielnmM borticultarifit 
Thomas Andrew Knight, who from 1787 tor a numbw^Sn^ 



wg ujrun, bU YfUWU MIC XillB tU OUFIS UX 

Clarendon belouged, held possession of the township as 
early ns tbe raign of John, out it was a mere village until 
the establishment of the cotton maunfactmu at the hegta* 
ning of the present centuty. The population of tire town- 
*^^1861 was 18,723, and in 1871 it trae 34^,223. 
HTOE, EDtTAKD, Earl of Clateudon. See Clabebuom'* 
HYDE, T&om^ (1 fiscal 7 03), a distinguished Orientalist^ 
horn at Biltingsl^, near Bridgnorth, in 5hT(m&hiT& 
j Jane 22, lOS^G. He inherited his taste for linguistic 
studies, and received hie first lessons in somo of the EaBtem 
\ tongue^ frotn his father, who was rector of the parish. In 
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his sisteontliycnrTIydo entered King’s College, Cambridge, 
where, under \\nieelock, professor of Arabic, he made such 
rapid progress in the Oriental languogcs that, after only 
one year of residence, ho was invited to London to assist 
Brian Walton in his edition of the Polyglot liible. Besides 
correcting the Arabic, Persic, and Syriac texts for that 
work, Hyde transcribed into Persic characters the Persian 
■translation of the Pentateuch, which had been printed in 
Hebrew letters at Constantinople in 1546. 'fo this work, 
which Archbishop Ussherhad thought well-nigh impossible 
even for a native of Persia, Hyde appended the Latin 
version which accompanies it in the Polyglot. Having 
sncccssfully accomplished thc.<!0 difliciilt tasks amidst the 
flattering acknowledgments of the most learned men of the 
day, Hyde entered Queen's College, Oxford, in 16,58, where 
he was chosen Hebrew reader; and in 1659, in considera- 
tion of his singular erudition in Oriental tongues, he was 
admitted to the degree of M.A. In the same year he was 
appointed under-kceper of the Bodleian library, and in 1665 
ho became 1ibrarian-in-chicf. Next year ho was collated to 
a prebend at Salisbury, and in 1673 to the nrchdcnconr3' of 
Gloucester, receiving the degree of D.D. shortly afterwards. 
In 1691 the death of Pocock opened up to Hyde the 
Laudiau professorship of Arabic; and in 1697, on the 
deprivation of Altlmm, ho succeeded to the regius chair of 
Hebrew and a canonry of Chri.>!t Church. Under Charles 
H., James II., and William ITT., Tlydc dlccharged the 
duties of Eastern interpreter to the court. Worn ouf by 
his unremitting labours, he resigned his lilirarinnship in 
1701, and died at Oxford, February 18, 1703. Hyde was 
an excellent classical scliolar, and there was liardly an 
Eastern tongue accessible to foreigners with which his 
wide erudition had not made him familiar, lie had even 
acquired Cliincsc, while his writings ore the best testimony 
to his mastciy of Turkish, Arabic, Syriac, Persic, TIebrew, 

. and Malay. ^ His books arc still- valuable ; and, although 
later investigations and additional authorities have par- 
tially superseded ond corrected his conclusions, ho still 
deserves respect as one of the first scholars to direct ollcn- 
tion to the vast treasures of Oriental antiquity. 


In Ids chief work, llistorin ItfUgionis veteruM Pfrmntm, 1700, 
Hyde made the first nttcinpt to correct from Oriental sources the 
_ erron; of tt>o Greek and Roman historians who liad doscrilwd the 
religion of the ancient Persian):, Irat through ignomnec of the an- 
cient language of Persia ho has been often misled b}* Mahoinetan 
authorities. His other UTitings and translations comiirisc Tabultc 
LonglliuUnum rf Lnlltitditinm Sfellamm firarv :i cx obsen-alione 
miniipis Vhigh Ikighi, 1005, to which Ins notes have given ad- 
ditional value ; Qnatuor Hmngftin ft Actn Apnstolorum lingua 
Malaiea, earacteribua JSuropris, 1677 ; AJnVo/a dc .irensiiris rl 
Pmilfrihia Serum itire ^'fiiowiion, 1088, appended to Uornanrs J)e 
McMeiirii et PowUrihm anliquis ; Abraham Peritsol Uinera .Ifiinffi, 
IGUli and Df Ludis OrienMibua Libri With the excep- 

tion of the JlKlaria Iteligionis, which was republished by Hunt 
and Costal^ in 1760, the writings of Hyde, including some nnpiib- 
lishcd AISS., were cnllcctcil and printed by Dr Gregory Sharpe 
title Dw’r/ff/MjiKiii omw dim . . . 

Thomas Hyde s^paraiim fdidit. Thero is a life of the nnihor 
?n'l074 ^ “ catalogue of the Umlleian Library 


HVDER ALI, or HAiD.\n 'Alt, (c. 1702-1782), the 
Mahometan soldicr-ndvcnturcr who, followed by his son 
Tippoo, became the most formidable Asiatic rival the 
English have ever had in India, was the great grandson of 
a fakir or wandering ascetic of Islam, who had found his 
way from the Punjab to Kulburga in tho south, and the 
Mcond son of tho Arab wife of a imik or chief constable at 
Budikotc, near Colar^ in MyaorCi and was boi*n about ibc 
beginning of the 18th century, Tlio elder brother wlio, 
like himself, was early turned out into tlie world to seek 
his own fortune, became a naik, and ultimately rose to com- 
mand a brigade in tho Jlysoro army, while Hydor, who 
never learned to road or write, passed the firat forty-seven 


years of his life aimlessly in sport and sensuality', sometimes, 
however, acting ns the agent of his brother, and meanwhile 
acquiring a useful familiarity with tho tactics of tho French 
when at tho height of their reputation under Dupleix. Ho 
is said to have induced his brother to employ a Pnrsce to 
purchase artillery and siiiall arms from the Bombay Govern- 
ment, and to enrol some thirty sailors of different European 
nations ns gunnerti, and is thus credited with having been 
tho first Indian who formed a corps of sepoys armed with 
firelocks and bayonets, and who had a train of artillery 
served by* Europeans.” At tho siege of Deoiiliully’ (1749) 
Ilydcr’s scmces attracted the attention of Nuiijcraj, tho 
minister of the maharajah of Mysore, and ho at once re- 
ceived an independent command ; within the next twelve 
yearn his cnci^' and ability had made him completely 
master of minister and ninhamjah alike, and in cvcry’thing 
but in name ho was ruler of tho kingdom. In 1763 the 
conquest of Cannra gave him possession of the treasures of 
Bcdnorc, w’hich ho resolved to make tho most splendid 
capital ill India, under his own name, thenceforth changed 
from ITydcr Nnik into llydcr Ali Khan Bahadoor; and in 
1765 ho retrieved previous defeat at the hands of the 
Marhattas by the destruction of the Nairs or military caste 
of the ^lalabar coast, and the conquest of Calicut. Hydcr 
AH now began to occupy tho serious attention of tho 
^fadras Government, which in 1766 entered into an agree- 
ment with the nixain io hold tho district known as the 
Northern Circars from him, and to furnish him with troops 
to be used against the common foe. But hardly had this 
olliancc been formed when a new and secret arrangement 
was come to between the two Indian powers, tho result of 
which was that Colonel Smith's small force was met with 
a united army of 80,000 men and 100 guns. British dash 
and sepoy fidelity, however, prevailed, first in the battle of 
Changama (September 3, 1767), and again still more 
remarkably in that of Trinomalcc, which lasted two days ; 
ond tho iiizam's own caiiital of Hyderabad was threatened 
by Colonel Peach’s expedition sent from Bengal. On tho 
lo.«s of his recently* made fleet and forts on tho western 
coast, Hydcr Ali now began to make ovci lures for peace ; 
on- tho rejection of these, bringing all his resources and 
strategy into play, he forced Colonel Smith to raise the 
siege of Bangalore, and brought his army within five miles 
of Madras. Tho result was the treaty of April 1 769, provid- 
iiig for the mutual restitution of all conquests, and for 
mutual aid and alliance in defensive war ; it was followed 
by a commercial treaty in 1770 with tho authorities of 
Bombay*. Under these nrmiigemcnts Hy*dcr Ali, when 
defeated by* the ^rarhallns in 1772, claimed English assist- 
ance, but in vain ; this breach of faith stung him to fury, 
and thcnccfonvard he and his son did not cease to thirst 
for vengeance. His time came when in 1778 the English, 
on tho declaration of war, resolved to drive tho French out 
of Indie. Tho capture of Maho on the coast of Malabar in 
1779, followed by* the annexation of lands belonging to a 
dependant of his own, gave him tho needed pretext. Again 
master of^ all that tho Afarhattas had taken from him, and 
with empire^ extended to tho Kistna, ho now summoned tl e 
Froiich to his assistniico, and, descending through the Chan- 
gama pass amid burning villages, reached Coqjoveram, only 
forty-five miles from Madras, unopposed. Not till the smoke 
wos scon from St Thomas’s Mount, where Sir Hector Alunro 
commanded some 5200 troops, was any* movement made ; 
then, however, the British general sought to effect a junction 
with a smaller body under Colonel Baillio recalled from 
Guntoor. ^ The incapacity' of these officers, notwithstanding 
the splendid eourage of their men, resulted in the total loss 
of Baillio’s force of 2800 (September 10, 1780). Hastings, 
ogain appealed to, sent from Bengal Sir Eyre Cooto, who, 
though repulsed at Chillumbrum, defeated Hyder thrice 
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in tl«.b»itles of Porto Novo, »nd ; 

SboUagor. while Tippoo was forced to raise tuo siege oi timlicnKuTojK-an i»iccejgood% anclbnnl 


Tlic lirincSwil rxpftrt^ m coUoll,oU-?^'^ls, cwitiliy 

' ^ ’ ]nrA(lHce ; tb** iinj'oil*. atp fill, ;:Riin, 

^ .. ^ , and Jinnlwnrr. Among tlie inanufnc- 

Wande^h. and Vellore was provisioned, On tlio arrival iureV’orThe'coiint^ may mrnliwd ilie ^niatm iiul nart of 
of Lord Macartnoy aa governor of Madras, the Eiiglisli fleet llcdar, the goM wnjffoidrrnl of AwanraKMl, nulbityi, and 
01 ijoTu ju^fwvj uafc, fmm flin Hatch * oilier towns, ami the exccllrnt iMp't of difli'rrnt Kfmh v.liirli fi 

captared Negapatam, took Trmcomalee from Hio mien, , j,^, l,,e*5„,,a,,5l„,l« of K«g 1 iwi.wr. 

and forced E^der All to confess that ho coiiia ne' er niin ^ jfcrcinl railway ]jii« thrmigli ih<» rtair. *});<* )in<^ row* 
a power which had such command of the sea. lie was ^ |i<.cilng llomliay with Ma»lTa*t lrav*r'»s tho fonlh*vi*>t«rn part; 
directina his attention to the west const, where he sought the Great Imlhii IViiioMilB Kalluay row thcHi.«- r»ra. ThHiur, 
ti,» Af thn Frandi fleoL when hh death took idaco where it »a jomed \y th* Mwlw Utiww ; an, I V c !i th- 

Khahn s Stato Hoiluny hrniirlir^ ofT to Jiydrnkh.vi nr.d 

% . ■m Ml ^ 41 - -fl at 1 




nhnil. 


the assistance of the Frondi ileol^ when his death took place 
Boddenljr at Chittore in December 1782. 

For the pcrwmnl character nml ndmlnlstratlon of Hydcr Alt see J 7»-- * — ' 
the Hialwy ^Hj^erNaik, written hy Mccr All Khan J 

Ktrouini (tmnskfed horn the PoFsinn by Colonel MiH and inih- | i 
lulled ty the Committco of the Oriental Tianslatlou Fund), and the , ; 
ennons work written hy M. MnStro do l<*i Tour, commandant ^ ] 
of h» ariilleiy flfisfotre «rirai»dar-/lfi iST/mn, Faria, 1788). For , ; 
ilie wliole life and times see MTiiks, Ilisforicat Sketches of the South 
^ India, 1810-17; Aitchison’s Treaties, vol. v. (Sd cd,,lS7G); and , 
mrsoB, Jlemoirs sf S^tsaiiz, 1834. ( i 

HYDERABAD, or H\ii>aiiAbAi> ("Iho ToTrJtoiy of the i 
Kiz&m"), an extensiTo realm of Southern India. This j 
territory, inclusive of the Hyderabad Assigned Districts, , 
known as Betar, lies between 15^ 10' to 21*’ dT N. let., ‘ < 
and 74^ 40’ to 81*^ 31* E. long., and is 475 miles in ' 
length from south-west to north-cast, and about tho pamo ' 
distance in breadth. Tho nroa of Berar is 17,728 square . , 
miles, and of tho Kizdnih Territories 80,000 square ! 
miles,— the total area of the whole state being about \ 

98,000 square miles. It is bounded N. and N.E. by tho ' 

Central Proiince^ and S. and S.E. by tcrritoi}’ suited to ' j 
tlie presidency of Madras, and TT, by territoty subject to ! 
the presidency of Bombay. Tho Country of tho NirAin jirc- ] 
sents much variety of surface and feature. In some ])iiis 
it is moontaiuous, wooded, and picturesque, in others flat ^ 
and undulating; Tho champaign lands oro of all descrip- ' 
tions, inclnding many rich and fertile plains, mudi good 1 
land not yet bought under cultivation, and numerous 
tewts too Bteriie ever to bo cultivated. The geological * 
fonnatmiis are on a large scale : in the north-west tlio * 
formations are volcanic, consisting princtimlly of Imp, 1 
but in some parts of basalt ; in the middle, snutliem, ^ 
and^ south-western parts tho country is overlaid with ‘ 
gneissic formations. In the valley of the Wardlm there * 
are coal-fields; the quality of the coal is inferior, but good * 
onongk for rm W purposes. Quarries of excellent lime- '• 
stone are worked for a considerablo distance along tlie line of ! 
the Xi^m 8 State Sailway. Tho territory is well %*ntcrcd, 
nvera beug numerous, and tanks or artifleial pieces of ' 
very abundant. The principal rirera aro-tlio ' 
OoddTOn, with its tnbntarics the Dudna, tbolhlaiuira and 1 

LTml* s** tributorircas ! 

WbalaiythoTun- ' 

^bliadra. Slany other etroama (considerable rivers durinir ' 

wneml eood ^ ^ bo conBidered in 

S? 5nttlSfe“t bare deserts, the 

the annualTelrtJS^peJjS X I 

the annmil rainfall is rotbnated at 28 to M Sebes. ’ 

gnmh of namerons ttces. in'* by tho 

ma!p,/(rir,Srfyra,n^, ril-aocdsi^rii^J^jP® uheat, 

pi^uee XU great vunotv cotton 

Silk, the material knows/ as iusser ^ twacco. 

worm, is utilized on a W ^ 

sums, snd.o^ 


w— — f wua 1X1,9 found ; 


The tliKO ]*ruicipal ivad> in the Mot** oil ]>y^v 
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HvDGB.vB.VD, the chief city and capital of the above state, 
is situated in 17° 21' 45" N. lat. and 78° 30' 10" H long., 
on the river Musi, and stands at a height of about 1700 
foot above sea level. No census of the population has 
been taken, but it has been estimated at 200,000. The 
scenery around Hyderabad is wild and inctiircsquc, the 
country being hilly and dotted with numerous granite 
peaks and isolated rocics. Approached from the west, the 
appearance of the city is very striking, — the palace, the 
mosques, and the magnificent pile of buildings erected for the 
British residency towering above the outer wall. A largo 
lake, a few miles south of Hyderabad, covering an area of 
10,000 acres, supplies the town with water. TIic palace 
of the nizAm, the mosques^ and the British residency are 
the principal buildings. The palace has no pretensions to 
splendour, but is of considerable size. Hyderabad is n 
great Mahometan stronghold, and contains several mosques. 
'Hie J.imA ^fasjfd or “cathedral” mosque, so called after 
tlie one at Mecca from which it is designed, is large, and 
is crowned by minarets of on extraordinar)' height. In 
the environs of Hyderabad there are many fine gardens 
with gorgeous pavilions ; that of the niz.Am’s minister has 
long been celebrated for its beauty. Oiio of the most 
interesting places is the college, or Ohdr Mindr (so called 
from its four minarets), built upon four grand arches at 
whiqh the four principal streets of the city meet. Above 
are several stories of rooms, and formcrlj' each story was 
devoted to a science. On the north side of the IMusf is an 
extensive suburb known ns the Bcgnm or “Princess” bazaar. 
The British residency is in this quarter, and communication 
between it and the jpniace of the nizAin is maintained by a 
fine bridge. The residency is a very handsome building, and 
is remarkable as having been raised entirely by native work- 
men. It stands in ornamental pleasure grounds enclosed 
by a wall with two gateways. The staircase is the hnnd- 
somrat in India, each step being a single block of the finest 
granite. The -principal private residence in the city is 
the palace of the Bdm Bari, or “Twelve Doors,” which 
is Bow occupied by the minister of the nizAin, Sir Silfnr 
Jang. 


ITiVora.— Hydcnibiid wns rounded in 16SJ>, by KuliibSlidli JIu- 
hammndKali, a defendant of Sulfa'm Kull Kutab Sliab, the founder 
of tho dynasty nt Golcondn in 1612. Arulmmnmd Kuli removed 
tbo se.'it of coveniment on account of its want of water mid conse- 
quent unbraltbincs^ and built a new city on tlio banks of the JInai 
river, 7 miles from his fonner capit'il. He callwi it Blufamgar, 
"Fortunate City," from bis fnvounto mistress, Bbrigiimti : but after 
her death he named it llydembad. Tho history of Golcondn and 
of UydoialKid after 15S0 are almost idcnticiil. .Soon after cstnb- 
lisliing himself in his new metropolis, Huhninmad Kuli ennied 
on an ns^ssivo war with tho neiKlibouring Hindu nuns. He ex- 
tended his conquests south of the Kistna river ; tho strong fortress 


VV, i.f 7 — ^ . w. wow Axaatriitk aivifi , utu siruiiu lurin.*:;' 

of Gandikota was captured ; and tlio town of Ciiddnnnh wns n:ickcd 

llic rmnna tiAnAl-i*AfAr1 fn 4-1 «h -v .r i 


In IC03 an nmbas^ulor from the king ot Persia arrived with n ruhy 
studdctlcrown and other inogniriccnt gifts. When he returned six 
ycara afterwards, hc^was accompanied by an officer of tho court of 
Ifyderal)ad, beiinngreturn presents. In 1611 JIulinmmnd Kuli died, 
after n most prosperons reign of tbirty-four s-enrs. Tho priiiriiinl 
memcmirts of this monarcli arc the palace and gnnlons of Ihihi 
♦it’ J"® tho palace of Kahnt Glint, and 

cathedral mosque* During iiis reign ncnrly 
£3,000,000 was exiMindod on public works, and £2-1,000 u-ns di^ 
'•tnbuted every year among the i«>or. 

/«f®®e4ed by his son, SullAii Abdullah 
Kutab SMh. Mir .TnuilA, the prime minister, whoso sob had in- 
- ™ a dismito svith tho court, finding himself unable 

to obtain favour from bis own sovereign, determined to throw him- 
self on tho protection of thobfnghni cmpeior. Shnh Jnhnn, espous- 

Abdilifnh to redress the compraiiits 
of Ins minister ; but Abdnllali wns so incensed that lie sciincstrntrd 
Mir JumlttS property, and- committed his son to prison. SIiAli 

carry his demands into 
cflect^by foico of arms. Abdnllnh Kutab SliAh was preparing nn 
entertainment for «i— i- K. jV" 


entertainment for Aumn, 
'vanced as an cnemji ani 
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r ebfl rcccptioni when ho suddenly nd- 
tooK tho king so completely by surprise 


that he had only lime to ilco to the hill-fort of Golcondn, whilst 
Hydorabad fell into tho hands of tho Mughals, and was plundered 
and half imrned iieforc tho troops could bo brought into onlcr. 
Abdullah did all in his power to negotiate reasonable terms, but the 
Muglinls were inexorable, and he wns at last forced to accept tlio 
sorcro conditions imposed on him. 

Alxlullah died in 1072, and wns succeeded by his son-in-law Ahu 
Htisaiii, who in his youth had been notorious ior dissipated habits. 
He fell entirely under tho influence of n-Marhatta Hnlhmnn, nnninl 
Mndhuna Panth, wlio became liis prime minister. During Ibis 
icign Aurangzeb again marched upon tlio city. Tho king shut 
himself in the foit of Golcoiula, and Hyderabad was again left open 
to plunder, irndlimm Panth was kilim in a popular tumult, and 
tho king accepted such terms os he could obtain. A payment of 
£2,000,000 stcrliiig in money and jewels was dcmnndcu. In 1687 
Auiaiigzeb fominlly dcclnred war against Abii llusdiii. Tlie king 
bravely di-roiulcd the fort of Golcondn, but lost it by' trenchciy, and 
was sent a c.sx)tirc to Daulatiibad, wlicre he resided until his death. 
Abu lJubaiu was a very ppimlar monnreh, and mnnyaneedolcs ul 
Jiis virtue are still cunciit iu the Deccan. Aurangzeb imincdialcly 
took possession of nil the territories of Illjnpur auu Golcondn, but 
his occupation was little more tlinn niilitaiy. 

No event of any Imnurtanec occurred nt Ilydcrnbad until 1707, 
tho year of Anraiifficb s death, when a dispute for tlie crown took 
Xdaci<. His son, Prineo Mnazim, wns vietorions, and ascended the 
throne ns Bahadur Shall. After he made a tiuco with the Mar- 
hiittns.^airai^rs in iho Dccenn remained qnict until the end of Iris 
reign, in 1712, llis death wns followed iiy struggles amongst his 
sons. A Imttlc ensued ; Arim-ush-Slidu wns slain, and Jalandhar 
Sliiih reniiiiiicd master of the throne. Among those he could in t 
>Hlo Iris power was Fnrinkh Siyynr, the only son of Azim-iish- 
Sliaii ; but the cause of this jirince was e8]ionsc(f by tho govoriioi of 
Beiinr, Sayyid IIus.ain All*. Tiio riv.ris met near Agra ; and on the 
1st January 1713 Fiititikh Siyynr nseonded the tiirone, and con- 
fericd dignities upon nil Iiis ndiicn-iits. Among these wns Cliin- 
Kilich hliaii, to whom was given the title of Nizilni-iiI-MuIk Assf 
Jah, and Sayyid Husain AH was n]<pointcd viceroy of the Deccan. 
In 1719 Husain Alf and Sayyid Ainlullah Klitln, Iris brotlicr, ad- 
vanced upon Delhi, and soon their troox>s took possession of tho 
royal citadel and p.i1nce. Farriikh Sivynr was deposed, and two 
montlis later put to death. Tlie Snyyids now (1719) selected 
Alnhnmninil Shiiii, who wns the lost cmxicror that sat on the Pea- 
cock throne of .SImh Jnhnn. In 1720 Hns.niu AH wns assassinated, 
and nt the end of tho yc.sr Abdullah Khan wns defeated and taken 
prisoner by Mtihanminil Shah ; but the power of this monnreh wns 
fast declining. In 1722 Chin-Kilich Klidii, also called Asaf Jah, 
nnived at Delhi, and nssiimed the oflicc of vizier. In 1723 he re- 
signed Iris jiost, and set off for tho Dcccnii, a proceeding amounting 
to a declaration of independence. The emperor sent orders to 
Mobariz, the local gorcnior of Hyderabad to assume Hie gorcrii- 
meiit of the entire Deccan. Asaf was forced to come to open war, 
and soon gained a decisiro vicloiy over Mobariz, who lost his life 
in tho oat tie, fought in October 1 72 J. lie then fixed his residence 
nt IlyTleriitinil, and became tlic founder of nn indiqicndcnt kingdom, 
now- nilcd over by his descendants, wlio derive Ironi him the title 
of tho Nizams of Hyilcnibad state. 

HVDERABAD, or Haidabab.(d, n British district in 
the commissionership of Sind, Indin, lying between 24° 13’ 
and 27° 15’ N. lat., and between 67° 51’ and 69° 22’ E. 
long., with nn area of 9053 squorc miles. It is bounded 
N. by Knirpur state, E. by Thar and PArknr political 
fiiiperintendency, S. by the same tract and tho river 
Kori, and W. by the river Indus and Karilchf district. 
The district is a vast alluvial plain, 216 miles long and 
48 broad. Fertile along the course of the Indus, it de- 
generates towards tho east into sandy wastes, sparsely 
populated, and defying cultivation. Tho monotony is re- 
lieved by the fringe of forest which marks the course of 
the river, and by tho avenues of trees that lino the irrigation 
cliannols which branch eastward from this stream. The 
south of tho district hns o spcciol feoturo in its largo uatural 

water-courBosfcallodd/iOT-asJand bnsin-liko shallows(c;i/<««s), 

which retain the rains for a long time, A limestone range 
called the Q&nga and tho pleasant frequency of garden 
Innris break tho monotonous lanciscapo. Tlio soili nrherever 
irrigated, is very fertile. Very few species of the large 
wild nnimals are found ; among birds^ tbo bustard alono is 
rcmarkablo. Yonomous roptilcs abound. Tho Indus sup- 
plies a largo variety of fish, one of whioh, the pala, is 
peculiar to tho riven 


irri^Hon, and !a looked upon as a lottery, in >iibich the culti- 
vator stakes a ceitain amount of labour and seed, and talses Ids 
chance of ptting a return. If the uater rises either too lugh 
or not hteh enough, he loses his There are S17 canals, 
fifty of vEich ore dumnel^ and tap the Indus direct ; the 
remaiuder ore connectiDg blanches. The prindfial crops are 
urheat, barley, olbseeds, tml&es, vegetables, yeefr, m, rice, 
cotton, sugar-cane, dhracr, hemp, tobacco^ imte^melons, and indigo. 
The mlnuinctures of the ilistriet maintain the excellence for wh^ 

4.1.^ U fc._ ... ..-'l.-a. r ^ j 
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thQ hare been fiuuous from early tinies^ namely that for lacquered 
rroK, gold and silver embroidery, 8tri|ied and Imlliant d^s knorrn 
cs Sdsis and rilrsis, and closed ^tottery. Tlie manufactuze of car- 
nets, silk thread, and gold and silver oniamcuts is carried on to a 
Inge extent, salt also isproduced in such qnantitses os to allou- of a 
considerable expurtatlon. Tlie total numiier of fairs is dS, and the 
a.-euge attendance about 6000. The roads of the district extend 
t i 1025 miles in length, of which 263 are metalled, bridged, and 
niarKcd with milestones. The ferries number 6S ; the one at Gidu- 
llandar (34 milfs from Hvderabad) is a steam ferrv connecting 
IhdemW with Kota, on Sind Railuay. Tliere are 10 ttarellw 
bungalows, 16 rfAttnnw ids, 4 dispensaries, a civil and police hospital, 

a CDnnct hospital, and a charitable dis^ffinsaiy. 

Considerable variations of climate are found within the district 
In the north, the hot season of April and hlav is followed bv two 
montlu of floods, the rest of the year being cold and drv. In the 
l^tral di^ons, the cold season sncceeds the hot withont any in- 
teiremng innndatnms to graduate the transition ; and the elunse 
oocnw sometoes with such suddenness that to quote a local sa^ 

p . tenumtiireis mote eqaable tbraB^oat 
year, 60 F. ond JOO* F. mpresenting the ettiemes. TiSn. 

ofjS' ^ 

*???«»“ 8s folloira .w Mahometans 560 SiS • 

1 inacol- 
»v collectors 
t Hyderabad 

ato»l76 m“ Bui^tendeJCJ^m^ 

rhe average land leveime S* 6 yem constables, 

revenue (IS73..74^ £ 5 sw . drag 

fiho|»s (15rd-r4) £9640 • farming of liqu^ 

rovtnue^lSfi), £ 12 , 434 - 'foieiu'SpM ^^'****® ^144,944 ;local 
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! battle of Meeanee, it ttos snirendered to the Tlritiab^ and 
the capital transferred to Eunachee (EordchO. The city 
is built on the most northerly hills of the Gdnga 
a site of great natural strength. In the fort, vrhich coven 
an area of 36 acres, ate the arsenal of the nrovinccu trans- 
ferred hither from Eurrachce in 1861, and the residences 
of the ex-nda of Sind. Hyderabad is the centre of all 
the provincial commnnications— toad, telegraphic, postal. 
Erom the earliest times its manufactures — ornamented 
j silks, silrer and gold work, and lacquered ware— have 
i been the chief of the province, and in recent limes hare 
! gamed pi^s at the industrial exhibitions of Europe. The 
chief public institutions and buildings are the jail, Goveni- 
ment schools, ^post-oftce, muiiicqKil markets^ court-houses 
civil and police hospital, charitable dispensary, library’ 
traveUers’ bungalow, and lunatic asylum. The barracks-— 
occupied by artillery and infantry, Euroiiean and natir-e-- 
W6 built ID tirelvn bloclcsi urith Iiospilnlsi boznur, &c., to 
the Dottb-west of the city. The only notewortin* untiouities 
are the tombs of the Kubhora and Tillpur mlr7 

name is also found ns Sidra, Nidta, 
Idero, &C., and the ancient form was Fydrca), an island 
of Greece, Ipng about 4 miles off the Eoulli-east coast of 
A^Iu m the Peloponnesus, and forming along with the 
aeigmanag island of Dhokothe Bay of Hj-dra. The 
len^h ofthemamaswof theisland. which runs from south- 
w«t to north-east, IS about 11 miles, ond the area is about 
21 square miles ; but it islittle better than a rocky and tree- 
less nto with hardly a patch or two of arable soil There 

KriezS^S* Antonios 

nSf *5* island produces 

pneU) peats in abundance, splendid sea captains and 

w reS Fn?“tr ar I*®'"*’ 

for^iS^ tn ® the Albanian word 

?m™ * 1 deration of 1958 feet. The next in 

importance is known as the Prophet Elias, from the lat^ 
^vent of l^t name on its summit It was there tSt 
the patnot Theodoras Colocotronis was imprisoned and n 
ige pine tree u stUl called after him. The fact ’that in 
fonner toes the island was richly clad with woods is in 

tLftS^ „3Vaditioa also hi it 
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•anmcipsl area is abouUS ‘‘®*l‘e«-" 

'•f the present fort is sapL^ to ®**® 

town of EerAukof, whic^n the the ancient 

to Hahammad Edsim Rnh'f f Tf« centniy snbmitted 
"f the delta of thrindos w near the ap« 

vadeis and conquerors of ,®®“®®“ded itself to^ 

prehistonc Scythian mi4SiJn in^? connected with a 
Alexander the Great foTinjlT ™^® ^c- 625 b.c fl 

0 mdttaty settlement. The bJat il '5'®'’- “ 5t I 

wgarf the modern Hyderabad * ^®®'“gtcal authorities 
Potah of the Grt£ i;^“2i“r^«®®t'tntiveofffi 
fonnd^ byGhuldm Shfih Kalhora -‘50/%““^ ^ 

town of the province until 1843 ***® 

“ i043, when, after the 


appearance, and its^rarfTrtL^i,’^ ®“* “®We 

attractive. Besides the clean and 

the town is buat, there are 

coast— Handniki, Molo ®“ ‘^® 

island is rellected in the of the 

bishop, and has alSf “ ^^® ®®»t ®f « 

high school Cotton and silk wm™*™**® churches, and n 
Widing are carried on and tlie»™®’.r*^i"*"®’ ®^*P‘ 

The population in 1877 W 681?. “ *”‘®®* 

its uapo^nco in ande 

it to SammiurafiiniusB^^ ®®*aaion jiofn(^ 

« the close of the irth 



centnrv tlie Hydriotes took part in the reviving commerce of the 
Felono'nncsus ; and in course of time they extended their range. 
About 1716 thev began to- build sakluria (of from 10 to 15 tons 
buiden), and to visit the islands of the ^gean ; not long after 
they introduced the ItiliJUidOm (40-50 tons), and sailed as far as 
Alexandria, Constantinople, Trieste, and Venice ; and by and by 
they ventured to France and even America. From the grain trade 
of South Bussia more especially they derived great vealtlu In 
1813 there svere about 22,000 jicoide in the island, and of these 
10,000 Trere seafarers. At the time of the outbreak of the svar of 
Greek independence the total population tras 23,190, of whom 
16,460 were natives and the rest foreigners. One of their chief 
families, the Konduriotti, was worth £2,000,000. Into the struggle 
the ^driotes flung thcmsch’cs srith rare enthusiasni and iles'otion, 
and thc-'linal deliverance of Greece was mainly due to the service 
rendered by their fleets. _ . , 

See Pouqncville, /'ey. dc In Grlee, vol. vi. ; Antonios jliaoulcs, 
VTojumilM vtpi Tijj Mjffou TSpUi Munich, 1834 } Id., Si/roTTiKii 
urrapia •riev rav/taxtuv Sm tuv irXotuy rtey ytjirtey, VSpas, 

tlfTtney, mu Vapxy, Sauplin, 1833 ; Id., loropia njr ytia-otr Topas, 
Athens, 1874 ; G. D. Kriczes, lovopia tjjj wjiroi; TSpar, Patras, 
1860. 

HYDRANGEA, a popnlac flower mncli in request for 
the decoration of conservatories during the lute summer 
season, many thousands being annually produced for the 
London market. The plant to which the name is most 
commonly applied is the Ilydranyea Jlorleusia, a low 
deciduous shrub, producing rather largo oral stroiigly-rcincd 
leaves in opposite pairs along the stem. It is terminated 
by a massive globular corymbose head of flowers, which 
remain a long period in an ornamental condition. The nor- 
mal colour of the flowers, the majority of which have neither 
stamens nor pistil, is pink ; but by the influence of 
sundry agents in the soil, such as alum or iron, they become 
changed to blue. The part of the inflorescence which 
appears to be the flower is an exaggerated expansion of 
the calyx-leaves, the other parts being genemlly aborth'e. 
The perfect flowers are small, rarely produced in the species 
above referred to, but well illustrated by others, in which 
they occupy the inner parts of the coiy'mb, the laiger showy 
neater flowers being produced at the circumference. A 
pure white variety, named Thomas Hogg, has been recently 
introduced, and is a very desimble plant. 

There are upwards of thirtj' species, found chiefly in 
Japan, in the mountains of India, and in North America, 
and many of them are familiar in gardens. JI. IlorUnsin is 
the most useful for decoration, as the head of flowers lasts 
long in a fresh statc,and by the aid of forcing can behad for a 
considerable period for the ornamentation of the greenhouse 
and conservatory. Their natural flowering season is towards 
the end of the summer, but they may be had earlier by 
means of forcing. JI.japoniea is another fine conservatory 
plant, with foliage and habit mudi resembling the last- 
named, but this has flat corjmbs of flowers, the central ones 
small and perfect, and the outer ones only enlarged and 
neuter. This also produces pink or blue flowers under 
the influence of different soils. 

The Japanese species of hydrangea are sufficiently hardy 
to grow in any tolerably favourable situation, but except in 
the most sheltered localities they seldom blossom to any 
degree of perfection in the open air, the head of bloasom 
depending on the uninjured development of a well-ripened 
terminal bud, and this growth being frequently affected by 
late spring frosts. They are much more useful for pot- 
culture indoors, and should bo reared from cuttings of 
shoots having the terminal bud plump and prominent, pul 
• in daring summer, these developing a single head of floivets 
the succeeding summer. Somewhat larger plants may be 
had by nipping out the terminal bud and inducing three 
or four shoots to start in its place, and these, being steadily 
developed and well-ripened, should each yield its inflor- 
escence in the foJUowing summer, that is, when two ycara 
old. Largo plants grown in tubs and vases arc line subjects 
for laige conservatories, and may be used for decorating 


terrace walks and similar places during summer, being 
housed in winter, and started under glass in spring. 

The Indian and American species, especially the latter, 
are quite hardy, and some of them are extremely effective. 
The finest of these by far is the Hydrangea pantculaia 
grandiflara, the branched inflorescence of which is under 
favourable circumstances a yard or more in length, and 
consists of large spreading masses of crowded while 
neuter flowers which completely conceal the few incon- 
spicuous fertile ones. The plant attains a height of 8 to 
10 feet, and when in flower lute in summer and in autumn 
is a very attractive object in the shrubbery. 

HYDRAULICS. See HyduomecUxVXIcs. 

HYDROCEPHALUS (vSup, water, Ked>a\jj, the head), 
a term in medicine applied to two different forms of disease 
of the brain, both of ahich are attended with the effusion 
of fluid into its cavities. They arc named respectively 
Aaiie and Chronic JIydroee 2 iIicdus. They have different 
Xiathological associations, and have no necessary connexion 
with each other. 

Acute Hydroccphalue is the term still largely emxfloyed 
to describe the disease now known to ])hysicians as tuber- 
cular cerebral meningitis, that is, inflammation of the 
membranes of the brain produced by the presence of 
tubercle. This disease is must common in children under 
ten years of age, but is by no means limited to that period 
I of life, and may affect adults. The scrofulous or tubercular 
I constitution is an important factor in this malady, which 
I is admitted to be one of strongly hereditary tendency ; yet 
I unquestionably there are many instances in which no such 
i taint can bo traced. In numerous coses it is manifestly 
I connected with bad hygienic conditions, with insuflScient 
I or improper feeding, or with over exercise of the mental 
j powers, all of which will doubtless more readily exert their 
I influence where an inherited liability' exists, and the same 
I may be said regarding its occasional occurrence as one of 
I the after consequences of certain of the diseases of childhood, 
especially measles and hooping-cough. 

Acute h}'droccphalus is usually described as passing 
through certain stagas ; but it must be observed, as regards 
I at least its earlier manifestations, that, so far from being 
j well defined, they are often exceedingly vague, and render 
, this disease in an especial manner liable to escape detection 
: for a length of time, or to be confounded with others to 
j which at its commencement it bears an acknowledged 
rcsoniblance, such, for instance, os tj^ihoid fever or gastro- 
, intestinal derangements. Nevertheless, there are certain 
; typical features characterizing the disease in each of its 
\ stages which it is important to describe, ns in many instances 
, these jircsent themselves with greater or less distinctness. 

I The premonitory symptoms of acute hydrocephalus are 
I mostly such as relate to the general nutrition. A falling 
I off in flesh and failure of strength are often observed for a 
■ considerable time before the characteristic pheuomciia of 
the disease axipcar. The patient, if a child, becomes listless 
and easily fatigued, loses appetite, and is restless at night. 
There is headache after exertion, and the temper often 
undergoes a marked change, the child becoming unusually 
peevish and irritable. These sj'mptoms may persist dur- 
ing niany weeks; but on the other hand such premonitory 
indications may ba entirely wanting, and the disease be 
I developed to all appearance quite suddenly, 
j The onset is in most instances marked by the occurrence 
I of vomiting, often severe, but sometimes only slight, and 
there is in general obstinate constipation. In not a few 
cases the first symxitonis are convulsion^ which, how'ever, 
; may in this early stage subside, and remain abscat, or 
, reappear at a later period. Headache is one of the most 
, constant of the earlier symptoms, and is generally intense 
, and accomxianied with sharper paroxysms, which cause tho 
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patient to scream, wiiU a peculiar and clmraclcristic cry* 
There is {preat intolerance of light and sound, and gcucw 
nervous seiibitivcneFs, Fever is present to a greater or less 
extent, the temperature ranging from 100° to 103° Fahr.; 
fct the pulse is not quickened in proportion, being on 
the contrar}* mthcr siuw, but exhibiting a tendency to 
irregularity, and liable to become rapid on slight exertion. 
The breathing, too, is somovrhat irregular. tSymptonis oE 
this cimracter, constituting the stage of esettement, continue 
for a period vaiying from one to two weeks, when they are 
succeeded by the stage of depression, 'fliero is now n 
markctl change in the symptoms, which is apt to lead to the 
belief thit a favourable turn has taken place. The patieut 
becomes quieter and inclin^ to 8lcc]», but it will bo found 
on careful watching that this quietness is but a condition of 
apathy or iiartial stupor into which the child Ims sunk. 
Tlic vomiting has now ceased, and there is less fever; the 
pulse is blower, and shows a still greater tendency to 
irregularity than before, while the breathing is of markedly 
unequal ehamter, beuvg rapid and shallow at one time, 
ond long drawn out and sinking away at another. There 
is mamfcstly little suffering, although the peculiar 
cry may still be uttered, and the patient lies prostmlo, 
occ-isioimlly rolling the head uneasily upon the pillow, or 
jiicfcing at the bedclothes or at his face with his iingetfl. 
Ifo does not ask for food, but readily swallows what is 
ofTerod The countenance is pale, but is apt to flush up 
suddenly for a time. Tho eyes present important altem- 
fions tjio pumis being dilated or unequal, and scamely 
responding to light. There may be double vision, or partial 
or complete blindness. Squinting is common in this stace. 
and there may also be drocqriDg of an eyelW, duo to parahm 
of the part, and one or more limbs may bo likewise 
paralysed 

To this Biicceeds the third orfmal stngt^ in which certain 
or tho fomor symptoms recur, whilo otliore become intensi- 
fied There w generally a return of the fever, tlie tern- 
pmlttto TOing Bometimes to a very hinh desrea Thu 
juiiso becomes feebly miad, end erceedingly i^gnJar as 
H also tho case with tho breathing. Comi is nSSn? 
hutj'ct (he patient may still ba got to swallow nmirish’ 
imait, though not so rc.'idily os before. Convulsions at® 
opt o occur nrLdo panlyau,, more or less estens"™ SffJSS 
now 1 'f ^ " ero«l® of muscles. TJie piipihl^re 

olrcngth undergoes rapid decline and the lioS« P®f*onts 

profound stupor, to nwt^ko « “ ***<« ®f 
tho-e ATonuil. But tho Iiodm 1 °*^ 
nw inickly dispelled by tho^ltW ■ * *r «i! 
rapid sinking ^ ‘t® symptoms of 

varies 


to abolish its functions. In many instances tho brain is 
found to bo redneed to a (state of complete disorganimtion. 

Besides this condition of tho brain, there oxists in most 
cases deposition of tuborelo ciscwlicro, ns in Ibo lungs and 
abdominal glands, and this may have given evidence of its 
presence even before tho head symptoms had appeared. 
This is especially the case in adult^ in whom acute liydra> 
ccphalus is more apt to nriso as ti complication in tho course 
•of pulmonary or other diecaec of tubercular origin Umn in 
the inannor in which it occurs in children os above doscribod. 

With respect to treatment, little con bo staled of aii 
cnconraging nature. Still it must bo observed tbat luuch 
may bo_ done in the way of prevention of this diwpn R n 
and, in its emlior stages, oven in tho way of cat®. It is 
most important in familios whoro tho histoiy indicates a 
tuberculous or scrofulous tendency, and parliciilarJy whore 
acute hydrocephalus has already occurred, tliat every effort 
shottld be used to fortify tbo system ond avoid the causes 
already alluded to os favouring the development of the 
diseoM during that period in which children ore linblo 

Jl* ^ from its Witli this view wholcsomo food, warm 
clothing, cleanliness, regularity, and tJio avoidance of ovor- 
exertion, physical and mental, are of the utmost cdhsc- 
] quenco. 

Although there is but litOo that can bo done when tho 
disease has set in, yet the timely use of remedies may 
^tigate and even occasionally remove tho symptoms. 

pe Revere headache may often bo rdieved by the anwlica- 
Cion of ana nrf.wn InnnTsM ^ 


f Of ICO .applied to tho head. The trait- 

nicntby blistering the scalp and administering merenry. 
formerly so much practised, is now niiknowlccigod to bo of 
no real ofRoacyi and on the whole Ih® maintcnanco of dm 
parents strength by light nourishment and tbo uso of 

1 *® ‘^‘0 nervous sysiem aro (ho measures 

mret hkcly to bo attend^ with success. Tlio bromide. 

^ combined tho iodide of potassium, » 


I from ^ ^ ‘J«co«o 

I ita^ffSte n ^ ** pathology and 

cavities (arachnoid and vcntriclre) of £ tS S 
! porturition It }a limim ^ he a sourco of difficulty in 

' t£ course »“ 

he Mid to bo olmost invariaW? ^?1»®nsorafty of all ptopoS>a ^ thU «PP0f I'artof the head out 
n'lniiHedthatca.c, prcsendiw ‘ I*® i OccurriSg^SfaTa^^Jf® of the body. 
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head, gives a remarkably aged expression to the child. 
There* is generally defective development in other respects, 
the J)ody being ill nourished, the bones thin, the hair scanty 
and fine, and the teeth carious or absent. 

As illustrating the extent to which this disease may 
proceed, it may be mentioned that the average circum- 
ference of the adult head is about 22 inches, while in the 
child it is of course considerably less. In chronic hydro- 
cephalus the head of an infant three months old has been 
known to measure 29 inches ; and in the wdl-known case 
of the man Cardinal, who died in Guy’s Hospital, the head 
measured 33 inches. In the museum of the faculty of 
medicine in Paris there is a hydrocephalic skull measur- 
ing 39 inches. In aggravated cases the head cannot be 
supported by the .neck, and the patient has to keep in 
the recumbent posture. The expansibility of the skull pre- 
vents destructive pressure on the brain, yet this organ 
is materially affected by the presence of the fluid* The 
cerebral ventricles are widdy distended, and the convolu- 
tions flattened, while occasionally the fluid escapes into the 
cavity of the cranium, which it fills, pressing down the 
brain to the base of the skulL As a consequence of such 
changes, the functions of the brain are interfered with, and 
in general the mental condition of the patient is impaired 
to a greater or less extent The child is dull and listless, 
irritable, and sometimes imbecila The special senses 
become affected as the disease advances, especially vision, 
and sight is often lost, as is also hearing. Towards the 
dose paralysis is apt to occur. Hydrocephalic diildren 
rarely live long, generally dying from the malady in a few 
years, or succumbing to some of the disorders of childhood, 
which they are little able to resist. Nevertheless there 
have been many instances of persons with this disease 
reaching maturity, and even living to old age. It must 
also be borne in mind that there are grades of this affection, 
and that children may present many of the symptoms of 
it in a comparatively slight degree and yet recover, the 
head ceasing to expand, and becoming fimdy ossified. 

Various method of treatment 'have been employed in 
this disease but the results are seldom satisfactory. Com- 
pression of the head by bandages, and the administration 
of mercury with the view of promoting absorption of the 
fluid, are now little resorted to. Tapping the fluid from 
time to time through one of the spaces between the bones, 
drawing off a little, and thereafter employing gentle 
pressure has been tried, but seldom with permanent 
benefit. On the whole, the plan of treatment which aims 
at maintaining the patient’s nutrition by appropriate.food 
and tonics, is at once the mc^t rational and successful, 
provided it be resorted to in time to admit of the arrest of 
the progress of the symptoms. (j. o. A.) 

HYOBOGEN (from ^ci>p, water, and ycmtoi, to genemte) 
is a chemical element which in the free state occurs in 
volcanic gases, but exists for jthe most part in combination 
with oxygen as water. As its demental characteristics 
and the chief compounds of hydrogen have already been 
described in the artide Chemistry, vol. v. pp, 478, 483, 
491, 499, 544, &&, it is, here only necessary to refer to 
the liquefaction of gaseous hydrogen.^ 

At the j^lose of 1877 and in the beginning of 1878, 
not only hydrogen, but all the so-called permanent gases, 
, were reduced to the liquid state, an achievement the more 
remarkable as it was the result of the simultaneous but 
entirely independent labours of two distinguished physi- 
cists, M. Cailletet of Ch&tillon-sur-Seine and IL Pictet 
of Geneva. The experiments of the former, who dearly 
demonstrated the possibility of liquefying acetylene, car- 
bonic oxide, hydrogen, methane, nitric oxide, nitrogen, 

^ The statement in the article Chemistrt, voL v. p. 479, that 
li>'drogen has never been liquefied, was true at the date of publication. 
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and oxygen, are described in detail in the Annales de 
Gfiimie et de Physi^w^ ser. 5, vol. xv. p. 132 ; those of 
M. Pictet, who operated only upon oxygen and hydrogen, 
are detailed in the same journal, ser. 5, voL xiii, p. 145. 
The instrumental means employed by them were very dif- 
ferent, as will be evident from the following description. 

3L CailletePs apparatus is represented in the annexed sketch 
(fig. 1), The ^ under experiment is contained in a stout glass 
tube of narrow ooie of the form shown in fig. 2. ' 



Fig. 1. — CailletePs Apparatus for Liquefaction of Gases. 


To fill tills tube with gas, both ends being open, a globule of mer- 
cuiy is fimt introduced at the lower curved extremity ; the tube is 
then placed in a nearly horizontal i^iosition, the eurvi^ extremity is 
connected with the holder containing the or with the apparatus 

in which the gas is being evolved, by means of caoutchouc bibing, 
and a cunent of the pure diy 
gas is passed through the tube 
until the air is entir^ ex- 
pelled; this being efiected, 
the point opposite to the 
curved extremity is sealed in 
the blowpipe flame ; the tube 
is then brought into a vertical 
poririon, so WBt the globule of 
mcreniy doses the lower ex- 
tremity, {he caoutchouc tube 
is withdrawn, and the tube 
AA thus filled is screwed into 
its place in the cylinder B. 

The lower part of the C 3 dinder 
contains mercuty, riie upper 
part water. The pressure is 
exerted by forcing a plun^r 
into a massive steel cylinder 
filled with water hy means of 
the screw and wheel seen on 
the left in fig. 1, the water 
being forced from fliis cylinder 
through the fine coiled tube 
into Ibe upper of the 
cylinder in which the glass 
tnbeis fixed; by rapidly turn- 
ing the wheel seen on the right 
of the figure, a valve may be 
opened, ulowing of the escape 
ot the water, and thus the pres- 
sure on the gas may bo sud- 
denly withdrawn. The pressure 
to wbicdi the gas is submitted 
is measured by means of cither 
of the manometers seen on 
tho right. The ms may be^ 
cooled by surrounding the tube A with liquid sulphur dioxide, car- 
bon dioxide, or nitrous oride, and the deposition of ice on tho out- 
side of the cylinder cioiitainin|f tlio refrigerating liquid is prevented 
by covering it with a glass cylinder or bml jar, under which is placed 
some desiccating material: By strongly compressing a gas in this 
apparatus, and ihen suddenly relieving it from pressnre, an enor- 
mous reduction in its temperature is mooted, owing to the sudden 
expmsion of tlie gas, and it is under these circumstances that lique- 
faction tekes place in cases where pressure alone is ineffectlTe. On 
submitting hydromn to a pressure of near^ 300 atmospheres, and 
then suddenly withdrawing the xiressure, 2L Cailletet observed the 
formation of a fine mist in the interior of the tube ; the experiments 
of Andrews and his own previous observations had riiown that this 
result afforded incontestmle proof of the presence of liquid, if not 
of solid, paiticles. 

xn;-55; 
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The ceneral disposition of >L Pictet's spmntos is seen in dg. 3. 
It is o; a mneh more complex chaiaetcr, oat permits of the ex* 
psnment being made on a compamtirely very laige scale* The 
conde&satiQfn of the gas is eSt^sted in a copper tabe of nanroir bon^ 



Flc* 8-— Pict«t a Apparatus for LiTuefaction of Ca-ca. i 


the hydrogen fo generated by heatiim a iicrfectly dry mlxtiire of 
potassium formate sdth £iotas>»iuni hydroxide ; ttro^abhtaxicf*s 
enter into reaction in auordjiice nlth the equation IlOOOK-f 
HOIk«*K»CO, -r H*, thchydro^cu Uing evolved in ap* rfertly ngnJor 
manner itlien tlie tern|ieraturc ismsxntaincfl at 225*. The diniciiMons 
of the condensation tube are-— internal diameter *001 iiietiv. exter* 
nal diameter *015 metre, length 4*10 mtlrca ; and the ntoit has a 
eajiadty of 1C50 cubic cciitimetreCp The chnigo intrnduicd con* 
sxsted of 500 gmmmev poias'-iuin hydroxide and 1251 
potassium formate. The condexmtion tube U turronnd'd v.ith a 
wider tube containing condeii'Cil carltoii ilioxide or nitrous oxid*' 
there tubes are cnclond in the loner Iwx rnn in tlse rUbdi' 
contain'* a tubular a'Tan 2 *‘mrnl in which carl>on 
dioxvle or nitrous oxide fn.ro the p^holder is vrdneed to ihf. liouM 
state, TIic pumps arc f udi a^ arc c- d in ice*roflk{ng machine -.. one 
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I carb-in dio'tM.* or jiitiou? ouMe. rij,"i 4 and 3 sli'ow 
wfM in %*rrtic.il »<;.'tion and in j.hn. ' ‘ 

In wording th» aj.paiatw. in Ui*- first place liiinid eulidmr dioxide 
from the reservoir seen iK.ttrecn the first mfr of iainiii-> i> cLafoMl 
into tlic outer tube of tlie con.l( n-» r in the uiiis r box, and is cau'j- J 
*’■*,**»* of tlie exfiausting immj. in con. 
nexion with the tnk', while the othtr iminp rems to rt.ci.nd> it 


connected at the one end with amanomettr caiaUe of indicating ! in the rewroi-' SrScVSTKn:r«7'i^r.;.‘T"i'r' V'* « 

pmsures up to 800 atmospheres, and with a b^ne sLl • edd dMS ‘ rfc 1™ ‘l! “ 

mid at the other with, veiystnmg wronghMron vtssJ iJ which j dioxide is thus rsduid to- 
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Frc 4.— Vertical Section of Pieters Apparatus 



Bito^ oxide to enter the inner tube of the condenKr thns ccokd 

\ 


‘’‘"i® »,» «»' « aHo'R*-! to jn-s into tie tube 

‘ol-*. and by the action of the svcoi,.i 
exhausting ptiTR}) it i4 cuuw d to t Vttjiorato ^Q quii^hlv that it f '*Pi*j* 
fics, Thct»mj«raturi-Iuayth«wb- riduml to- 

ratw'^M ^KMct^lnrf'^' ai'Ja* 

wim, ju licicl M.itca Uiat the i»n.«sunf. liavim: ri'^n 

Amng about to minutes l>ecam.KtaliS^« n^aW 

C’ W of f “’^e 1 n-luft d on plunging a i.T 

hot bar of iron into water was heard, aid siinnltaueWly a\^hly 



.•"« ’OWe«'t projection of «al!.t 
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HiSIOBICAL IXTEODUCnOX.^ 

T he word Eijdromeehanici is derived from tlie Greek 
^po-firixaviKa, meaning tbe meclianics of water and 
fluids in general The science is divided into tliree 
branches : — Iltfdrostaties, which deals with the egnilibrium 
of fluids; Etfdrodtfnamtes, which deals with the mathe- 
matical tbeoiy of the motion of fluids, neglecting the 
viscosity ; and Eydraulics, in which the motion of water 
in pipes and canals is considered, and hydrodynamical 
questions of practical application are inv’estigated. 

The science of hydromechanics was cultivated with less 
success among the ancients than any other branch of 
m Bfibitnieol philosophy. \?hen the human mind had made 
considerable progress in tbe other departments of physical 
science, the doctrine of fluids had not begun to occupy the 
attention of philosophers ; and, if we except a few proposi- 
tions on the pressure and equilibrium of water, hydro- 
mechanics must be regarded as a modern scaenc^ which 
owes its existence 'and improvement to these great men 
who adorned the 17th and 18th centuries. 

Those general principles of hydrostatics which are to 
this day employed as the foundjition of that part of the 
science were first given by Archimedes in his work Ilepi 
TUI' dxovpaw, or De its qu<e rehuntur in kimido, about 250 
B.C., and were afterwards applied to experiments by Marinas 
Ghetaldus in his Promotus Archimedes (1003). Archimedes 
maintained that each particle of a fluid moss, when in equili- 
brium, is equally pressed in every direction ; and he in- 
quired into the conditions according to which a solid body 
floating in a fluid should assume and preserve a position of 
equilibrium. We are also indebted to him for that in- 
genioTB hydrostatic process by which the purity of the 
precious metals can be ascertained, and for the screw eng^c 
which goes by his name. 

In -the Greek school at Alexandria, which flourished 
under the auspices of the Ptolemies, the first attempts 
were made at the construction of hydraulic machinery. 
About 120 B.C. the fountain of compression, the siphon, 
and the' forcing pump were invented by Ctesibius and 
Hero ; and, though these machines operated by the pressure 
of the air, yet their inventors had no distinct notions of the 
lireliminary branches of pneumatical science. The siphon 
is a simple instrument ; but the forcing pump is a com- 
plicated and abstruse invention, which cotdd scarcely have 
been expected in the infancy of hydraulics. It was 'pro- 
bably suggested to Ctesibius by the Egyptian Wheel or 
Eoria, which was common at that time, and which was a 
kind of chain pump, consisting of a number of earthen 
pots carried round by a wheel. In some of these machines 
the pots have a valve in the bottom which enables them 
to descend without much resistance, and diminishes greatly 
the load upon the wheel ; and, if we suppose that this valve 
introduced so early as the time of Ctesibius, it is not 
difficult to perceive how such a machine might have led 
that philosopher to the invention of the forcing pump. 

Notrnthstanding these inventions of the Alexandrian 
sdiool, its attention does not seem to have been directed to 
the motion of flm’ds. The first attempt to investigate this 
subject was made by Sextus Julius Frontinus, inspector of 
the public fountains at Borne in the reigns of K’erva and 
Trajan ; and we may justly suppose that his work, entitled 
De Agueeduclibm Urbis Romas Gommeniarius, contains all 
the hydraulic knowledg e of the ancients. After describing 

^ nus Ustoiical sketch of the sabjeet is a revised abridgment of 
that written by David Buchanan, and prefixed to the article HxDBO- 
mxASircs in the Sth edition of this work. 
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the nine ^ great Homan aqneducts, to which he himself 
added five more, and mentioning the dates of their erection, 
he considers the methods which were at that time employed 
for ascertaining the quantity of w'.iter discharged from 
ajutages, and the mode of distributing the waters of an 
aqueduct or a fountain. He justly remarks that the 
flow of water from an orifice depended not only on the 
magnitude of the onfice itsdf, but also on the height of 
the water in the reservoir ; and that a pipe eidployed to 
carry off a portion of W’atcr from an aqueduct ^onld, os 
circumstances required, have a position more or less inclined 
to the original direction of the current. But as he was 
unacquainted with the true law of the velocities of running 
water as depending upon the depth of the orifice, we can 
scarcely be surprised at the want of precision which 
appears in his results. 

It has generally been supposed that the Homans were 
ignorant of the art of conducting and raising water by 
means of inpes ; but it can scarcely be doubted, from the 
statement of Pliny and other authors, not only that they 
were acquainted with the hydrostatical principle, but that 
they actually used leaden pqies for the patx>ose. PUny 
asserts that water will alwaj'S rise to the height of its source, 
and he also adds that, in order to raise water up to an 
eminence, leaden pipes must be employed.^ 

Gastclii-and Torricelli, two of the disciples of Galileo, Os 
applied the discoveries of their master to the science of 
hydrodynamics. In 1628 Castelli published a small work, 
Delia Misura delV a<^ve correnti, in which he gave a very 
satisfactory explanation of several phenomena in the motion 
of fluids in rivers and canals. But he committed a great 
paralogism in supposing the velocity of the water propor- 
tional to the depth of the orifice bedow the surface of the 
vessel. Torricelli, observing that in a jet where the water 
rushed through a small ajutage it rose to nearly the same -i 
height with the veservoir from which it was supplied, 
ima^ned that it ought to move with the same velocity as 
if it had fallen through that height by the force-of gravity. 
And hence ho deduced this beautiful and important pro- 
position, that the velocities of fluids are as the square root 
of the liead, allowing for the resistance of the air and 
the friction of the orifice. This theorem was published 
in 1643, at the end of his treatise De Motn gravivm, 
Projeetonim. It was afterwards confirmed by the ex- 
periments of Haphael Magiotti on the quantities of water 
discharged from different ajutages under different pressures ; 
and, though it is true only in small orifices, it gave a new 
turn to the science of hydraulics. 

After the death of the celebrated Pascal, who discovered p«. 
the pressure of the atmosphere, a treatise on the equilibrium 
of fluids {Sur PEqnilibre des Liqueurs') was found among 


^ These nine aqueducts delivcied every day 14,000 quinaria, or about 
50,000,000 cubic feet of water, or about 60 cubic feet for the dally 
con&amptioa of each inhabitaut, supposing the population of Rome to 
have been a miiiion. From measurements of Frontinus at the close 
of the 1st centni}’, the total length of channels of aqneducts was 5185 
Roman miles (Roman mile*- 1018 English yards). The supply mea- 
sured by Frontinus amounted to 13,470 quinaries, — outside Rome 
3164; inside 10,306. Measured at the head the supply was 24,413 
quinaries, the difference being due to waste, and to some of the 
shannels having fallen into decay. Parker says : — “It has been com- 
puted by a French engineer that fiie supply to Rome was 382,300,624 
g.'dlons daily. If sve assume the population at a million, the rate was 
882 gallons daily per pemon. In our day we consider 40 gallons saifi- 
cient, and many think tliis excessive.” Modem supply varies from 
24 to 50 gallons per head per day. 

* Plin. xxxvi. See also Palladios, 2>e He Ruslica, ix., xL: Btoiace, 
JSpUt., L 10, 20; Ovid, ZIet., iv. 122. 
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xoaDUScnptS; uud was gLvexi to the public in 1 663. In 
the hands of Pascal hydrostatics assomed the dignity of 
a science. The laws of the equilibrium of fluids were 
demonstrated in the most petspicuous and simple manner, 
and amply confirmed by experiments. The discoveiy of 
Torricellii it may be supposed, would have incited Pascal 
to the study of hydranlics. But as he has not treated this 
subject in the work mentioned, it was probably composed 
before that discoveiy hod been made public. 
llilBriotta The theorem of Torricelli was employed by many succeed- 

ing writers, but particularly by the celebrated Mariottc, 
whose labours in this department of physics deserve to be 
recorded. His TrQXt% du Mouvement dts Eaux^ which was 
published after his death iu the year 1686, is founded on 
a great variety of well-conducted experiments on the motion 
of fluids, performed at Versailles and Chantilly. ^ In the 
(hBcoBsion of^me points he has committed considorablo 
mistakes. Others he has treated very superficially, and in 
none of his espedmenta does he seem to have attended to 
the diminution of efflux arising from the contraction of tho 
fluid veia, when tiie oriflee is merely a perforation in a 
thin plate ; but he appears to have been the first who 
attempted to ascribe the discrepancy between theory and 
experiment to the retardation of the water’s velocity arising 
from friction. His contemporary GngUelmini, who was 
inspector of the rivets and canals in the Milanese, had 
ascribed this diminution of velocity iu rivers to transverse 
motions arising from inequalities in their bottom. But ns 
hfariotte observed similar obstructions evon in glass pipc^ 
where no transverse currents could exist, tho cause assigned 
by Quglielmuxi seemed destitute of foundation. Tho 
French philosopher, ^refore, regarded thesso obstructions 
as the effects of friction. Ho supposes that tho filaments 
of vmter which graze along the sides of the pipe lose a 
portion of their velocity ; that tho contiguous filaments, 
having on this account a greater velocity, rub upon the 
former, and suffer a diminution of their celerity: and that 
the other fllamenla ate affected with similar retardations 
proportumal to tiiezr distance from tho axis of tho pipe. 
In this medium velocity of tho curwint may be 

con^ueutly the quantity of water dls- 
t ""ST the effects of friction. 

“ computed from 
the first who attended to tho 
^hon of water m rweni and open canals (Xa Mimm 

me theorem of Torricelli 
whi* had been confirmed bj repeated esperSeSts 
Qnglielmini condnded that each particle in the Dernen 
*eular sect on of a carrot has a tendwey ?o movTS 

thU deduciWo from 

to experimcB ni!?!f f “ ®7®*y ««speet repugnant 
been 80 hastily adopted hv it should hare 

himself was Gaglrelmini 
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versa currents arama from by trans- 

Bolution of this difiroidtr lu 

satisfactory, and was 

who rnmntained also that feriscStf 

in reterding its motion. ^ 

drr^hing tlm 

of Sir Iraac Newton, who tiuw ^rmetpia 

branches of hydromechanics. Boveral 

Biau ^“*1? Carte- 

fwnd it necessary to inrestrwf 


moan between the velocities of tho strata which enclose 
it ; and from this it evidently follows that tho velocity* of 
a filament of water moving in a pipe is an nritlimclical 
mean between tho velocities of the filaments which surround 
it. Taking advantage of these results, it was nftcnvniids 
shown by Pitot that the retardations arising from friction 
are inversely as tho diameters of the pipes in w*hicli the 
fluid mo\xs. The attention of Newton was also directed 
to the discharge of water from orifices in the bottom of 
vcssela Ho supposed a cylindrical vessel full of water to 
bo perforated in its bottom with a Miiall hole by w'hich the 
water cscaiicd, and tho vessel to be Mipplied with water in 
such n manner that it always remained foil at the same 
height. Ho then snppobed this cylindrical column of water 
to be divided into two parts, — the ilr&t, which be call.t tho 
cataract,” being an liy}>crboloid generated by the itivolu- 
lion of an hyperbola of the fifth degree around the axis of 
tho cylinder which should pass through the orjiicc,and tho 
second the remainder of the water iu the cylindrical vcvscl. 
Ho considered the horizontal strata of this ]iy])cil^loid as 
always in motiou, while the remainder of the water was in 
a state of rest, and imagined that there was a kind of 
cataract in the middle of the fluirl When the results of 
this theoi^* were comiiarcd with the quantity of water 
actually discharged, Newton concluded tliut tho velocity 
nith which the water ivAued from the orifico was equal to 
that which a falling body would receive by descending 
through half the height of water in tho reservoir. This 
conclusion, however, is absolutely irreconcilable with the 
knovrn fact that jets of water rise nearly to the panic height 
as their rcser^'oim, and Nenton seems to hove been aware 
of this objcclioiK In the second edition of his Prhinpia 
wcordingty, which appeared iu liM, he rccunhidcrcd 
his thcoiy, ^ Uo had discovered a contraction in the 
vein of fluid (wm contntctn) which issued from the 
on flee, and found that, at the distance of about a diameter 
of the nperturo, the section of the vvin was contracted in 
^ the Bubduplicalo ratio of two to one. He regarded, there- 
. fore, the section of the contracted vein ns the true orifico 
i from which the discharge of water ought to be deduced. 

I and (ho velocity of the ofiinent water as due to Ibe whole 
. height of water in the rc&cn'uir; and by this means his 
t icory bccameinorc conformable to the results ofexpciicncc. 
This theory, Iiowovcr, is slill liaUo to serious olucclioni. 
The formation of a cataract h by no means agreeable to 
the laws of Iiyilrasiatics ; for when a vessel is emptied by 
the oiUux of water tlirougU an orifice in its bottom, all Iho 
particles of the fluid direct themselves toward this orifice. 

ana therefore no part of it can be considered ns tn a stnto 
01 repose. 
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horizontal one, and hence he deduced the isochronism of 
these oscillations. From this Newton concluded that the 
velocity of waves formed on the surface of water, either by 
the wind or by a body thrown into it, was in the sub- 
duplicate ratio of their size. When their velocity, there- 
for^ is measured, which can be easily done, the size of the 
waves will be determined by means of a pendulum which 
oscillates in the time tliat a wave takes to rise and fall 
B'-nsoallL Such was the state of hydrodynamics in 1738, when 
Daniel Bernoulli published liis Uydroiynamiea, tire fie 
Viribvs et MfAihm Fluidonim, Commentarii.^ The germ 
of Daniel Bernoulli’s theoiy was first imblislied in his 
memoir entitled Theorist Kova de Jl/btw Aquarum per 
Canales quoeunqne jluentes, which he had communicated 
to the Academy of St Petersburg as early as 1726. His 
theoiy of the motion of fluids was founded on two supposi- 
tions, which appeared to him conformable to experience. 
He supposed that the surface of a fluid, contained in a ves- 
sel which is emptying itself by an orifice, remains^ always 
horizontal ; and, if the fluid mass is conceived to be'dinded 
into an infinite number of horizontal strata of the same 
bulk, that these strata remain contiguous to cadi other, 
and that all their points descend vertically, with velocities 
inversely proportional to their breadth, or to the horizontal 
sections of the reservoir. In order to determine the motion 
of each stratum, he employed the principle of the eonsereatio 
virium vivarum, and obtained very elegant solutions. In 
the opimon of the Abbi Bossnt,' his work was one of the 
finest productions of mathematical genius. The uncer- 
tainty of the prindplc employed by Daniel Bernoulli, 
which has never been demonstrated in a general manner, 
deprived his results of that conddcnce which they would 
otherwise have dserved, and rendered it desirable to have 
a theoiy more certain, and depending solely on the funda- 
mental laws of mechanics. Madaurin and John Bcnioulli, 
who were of this opinion, resolved the problem by more 
direct methods, the one in his Hvxiont, published in 1742, 
and the other in his JTi/draulica nunc prtmum detccla, et 
demmslrata direde ex fundamentU pure meclianicis, which 
forms the fourth volume of his works. The method 
employed by Haclaurin lias been thought not sufliciently 
rigorous; and that of John Bernoulli is, in the opinion of 
Lagrange, defective in jierspicuity and precision. 

D'Alem- The theory of Daniel liemoulli -was opposed also by 
celebrated D'Alembert. TThcn generalizing James 
Bernoulli’s theory of pendulums he discovered a prin- 
ciple of dynamics so simple and general that it reduced 
the laws of the motions of bodies to that of their equili- 
brium. He applied this principle to the motion of fluids, 
and gave a specimen of its application at the end of his 
Dywimics in 1743. It was more fully developed in his 
Train des Ftuides, which was published in 1744, where 
he has resolved, in the most simple and elegant manner, all 
the problems which relate to the equilibrium and motion 
of fluids. He makes use of the very same suppositions as 
Daniel^ Bernoulli, though his calculus is cslabli.shcd in a 
very different manner. He considers, at every iiLstant, the 
actual motion of a stratum as composed of a motion which 
it hod in the preceding instant and of a motion which it 
has lost.^ The laws of equilibrium between the motions 
lost famish him u-ith equations which represent the motion 
of the fluid. iUthough the science of hydrodynamics had 
then made considerable progress, yet it was chiefly founded 
on hypothesis. It remained a desideratum to express by 
equations the motion of a particle of the fluid in any assigned 
direction. ^ These equations were found by D’Alembert from 
two principles,— that a rectangular canal, taken in a mass 
of fluid in equilibrium, is itself in equilibrium ; and that 
a portion of the fluid, in passing from one place to another, 
preserves the same volume when the fluid is incompressible. 
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or dilates itself according to a given law when the fluid is 
clastic. His vciy ingenious method was published in 1 752, 
in his Essai sur la Jtesistance des Fluides. It was brought 
to perfection in his Opastvles Mathematigues, and was 
adopted by Euler. 

Before the time of D’Alembert, it was the great object of 
philosophers to submit the motion of fluids to general 
formulse, independent of all liypothesis. Their attempts, 
however, were altogether fruitless; for the method of 
fluxions, urhich produced such important changes in the 
physical sciences, was but a feeble auxiliaiy in the science 
of hydraulics. For the resolution of the questions concern- 
ing the motion of fluids, we arc indebted to the method of 
partial differences, a new calculus, with which Euler enriched 
the sciences. This great discovery was first applied to the 
motion of water by D’Alembert, and enabled both him and 
Euler to represent the theoiy of fluids in formnlm restricted 
by no particular hypothesis. 

The most successful labourer in the science of hydro- Dab- 
! dynamics was the Clicvalicr Dubnat, engineer in ordinary 
to the king of France. Following in the steps of the Abb6 
Bossut {XoitveUet experiences sur la resistance des Jluides, 
1777), he prosecuted the inquiries of that philosopher with 
uncommon ingenuity ; and in the year 1786 he published, 
in two volumes, his Ftindpes d^Hydraulique, which 
contains a satisfactory theoiy of the motion of fluids, 
founded solely npon experiments. Dubuat considered that 
if water were a perfect fluid, and the channels in which it 
flowed infinitely smooth, its motion would be continually 
accelerated, like that of bodies descending in an inclined 
plane. But as the motion of rivers is not continually 
accelerated, and soon arrives at a state of uniformity, it is 
evident that the viscosity of the water, and the friction of 
the channel in which it descends, must equal the accelerating 
force. Dubuat therefore assumes it as a proposition of 
fundamental importance that, when water flows in any 
channel or bed, the accelerating force which obliges it to 
move is equal to the sum of all the resistances which it 
meets with, whether they arise from its own viscosity or 
from the friction of its bed. This principle was cmploj'ed 
by Dubuat in the first edition of his worl^ which appeared 
in 1779, but the theory contained in that edition was 
founded on the experiments of others. He soon saw, 
however, that a theory so new, and leading to re.sn1ts so 
different from the ordinary theoiy, should be founded on 
new experiments more direct than-thc former, and he was 
employed in the performance of these from 1780 to 1783. 

The experiments of Bossnt having been made only on inpes 
of a moderate declivity, Dubuat found it neccssaiy to 
supply this defect. Ho used declivities of every kind, and 
made his experiments upon channels from a lino and a half 
in diameter to seven or eight square toises. 

' Tlie theoiy of running water was greatly advanced by Fron^ 
the researches of Frony. From a collection of the best 
experiments by Couplet, Bossut, and Dubnat he selected 
eighty-two (fifty-one on the velocity of water in conduit 
pipes, and thirty-one on its velocity in open canals) ; and, 
discussing these on physical and mechanical principles, he 
succeeded in drawing uxi general formula:, which affo^ a 
simple expression for the velocity of running water. 

Eytelwein of Berlin published, in 1801, a valuable com- Kyicl 
pendium of Hydraulics, entitled JIanddmeU der Medtanih 
wd der JlydrauW:, which contains an account of many 
new and valuable experiments made by himself. He in- 
vestigates the subject of the discharge of water by com- 
pound pipes, the motions of jets, and their impulses 
against plane and oblique surfaces; and he shows thco- 
rctic.'illy that a water wheel will have its effect a maxi- 
mum when its circumference moves with half the velocity 
of the stream. 
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A series of interesting hydraulic experiments xras made 
at Borne in 1809 by Mallet and Vid, They found that 
a pipe whose gauge was five ounces French measure (or 
0*08059 French talolitres) furnished one-seventh more water 
then five pipes of one ouncoi an effect aridug from the 
velodfy being diminished by friction in the ratio of the 
perimeters of the orifices os compared with their areas. 

Hachette, in the year 1816f presented to tlie Ifalionai 
Institute a memoir contaiaing the results of experiments 
which he had made on the spouting of flnid^ and the 
d&eharge of vessels. The objects be bad in view wore 
to measure the contracted part of a fluid vein, to examine 
tib phenomena attendant on additional tubes, and to 
investigate and describe the figure of the fluid vein, and 
the results which take place when different forma of orifices 
are employed. Hachette showed in the second part of Iris 
memoir that greater or lesser volumes of water will be 
discharged in the same time through tubes of different 
figuteS} the apertures in all having the same dimensions. 
Ha alw ^ve several remarkable results respecting other 
fluids issuing out of orifices into air or a vacuum. 

Severn very interesting experiments on the propagation 
of waves have been made by the brothers Weber^ and by 
Bidone. Mr John Scott Bussell performed a number of 
experiments on waves, which are described in the 
hurgh Tfumadiom^ vol. xiv., and in tho Briihh A$%omt\on 
Sxpovt for 1837* The mathematical theory lias been 
worked out by Qreen, Stokes, Bankine, and other mathc' 
mtician^ but still offers an interesting field for the inves- 
Stokes's Report of the British Association for 
lo4u ^ Recent Besearches in Hydrodynamics gives an 
account of the subject as it existed at that date. 

In 1826 Bidone,^ besides his experiments on wares, 

^ r velocity of running water at the 

hytoulic establishment of ihe univerrify of Tarin, and ho 

pnbhsted an account of them in 1829. After riving a 
description of his apparatus and method of experimentina 
he gi^ the figures obtained from fluid reia^ sectSs § 
w different distances from the orifice 

Bmcelet In the mr 1827 Poncelet published a MimiTsur 
l^Soue, EydrauHqyes A Coartes, conSg £ 
tt^rroents ott fte undershot wheel with curved palettes 
which he had invented in the rear 1824 w 
undershot prerions to the introdncHon of the Poncelct wheel 
never developed more than 0*25 of tho 
whereas this utilised 0-60 of timb ' 

millB and nanSaffiJ of 

those whict ?orkedPS*fl ^®® 
the tab and spoon vheels wift fli.^ “JB honooutal, or 
year a young vertical ; bnt in that 

vheel voTking with the azi. wnt inttodncod a 

from the latter kind. different 

consi&tablo velocity in £ ‘^® 




the more cumbrous water wheels prcvimisly in use. 
Shortly after the invention was mado public, Foumc}*ron 
was awarded the prize of COOO francs which was offered by 
tho Society for t& Enconmgement of National Induslr}*. 

The most extensive experiments on the discharge of water Rcomt 

MVM mwSAmJVm 4l%A. fT?— ffi M ^ ■ n ^ 
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dts m«x conranttt) has discussed tbeso rcsulta and added 
experiments of his own. Bomemnnn bne re-examined all 
these mnlta with great care, and has been able to cxprcf-s 
in formulm the varinUon of the coefficients of discharge in 
different conditions {Civilinffenitur, 1880). Vety valuable 
cxjMiriments leading to a modification of the nsiml formnla 
for the discharge over weirs were made by Afr J. B. Francis 
(homll Ilytlrmtlie Erjterimcnts, Boston, Moss., 18SS). 
Wicsbach also has made many oxiiorimcntal investigations 
of the discharge of fluids. 

Tlw friction of water inrastigated originally by Conlimib 
at slow speeds has been measured for liighcr speeds h}- Sfr 
W. Fronde, whose researches have very great value in tho 
theory of ship resistance {llrptni oj r,ril, .lissts*., 18G0). 

Tho flow of nir and steam from orifices lias been measured 
by mon^r experimenters from Voting fo .Saint Venant. 3ilr 
Xnpicr in some inloicsting experiments first pointed out 
that when the ratio of tho prc.'isurcs on the two sida. of an 
orifice exceeded a certain limit tho measured discharge was 
v^' different from that calculated by the accojttcd formula:. 
Since then numcrons experiments have been made, and tho 
theory of tho flow of elastic fluids 1ms been discuRsed in 
numerous memoirs. The velrmblc investigations of Flienjcr 
{Cinttnyenienr, 1878) dcserr-o .special mention. “ 

A most yaluahlo invcMigniion of the flow of water in 
pipes and channels has been carried out with exceptional 
accuracy and on n very largo scale by ibc late >1. Darej-. 
and continued hy his successor the late M. Bnriti, at tho 
expense of the Ftcnch Government XfJrr/ojr/iM J/vtfrau- 
Bans, 1 866). The mc.asnrcihcnt of the flow hi rivers 
Has been extensively carried out, tsiHscially hy German 
cngincoty, irariachcr's Hdtriiyc :ur //vX-rmpAfe 

S?. if a comparison of the cxpcrimcnlnl 

raults wiHi all the formula: of flow which have been pro- 

mS’ and Abbott’s gangincs of the 

ississippi for the United States Goremment, Mr Gorrlon’a 
gaugings of the Inawoddi, and CdptaiircSw; 
expenmente on the Ganges Canal may l>e inferred to os 
ha«ng materially adrwneed hydranlie sdeL ““ 

in turbines is that of Poncelet 

u ii 0 Cbw/rfre Jtendttt dfe PActufttaie dt Parif IS'm. 
R^tenbacbeA rWe v„d Sa,t dcr 

J^ydniKlieSzpmvmt,, Boston, Mow., ^855).”'“ 

_ . ®njfEB.n Bjiijrcari.r^ 

motion'of'flniX'boa^clMtf'*”*^*! equilibrium and 


baa come to rest tbo Rii^ca ’ wlicn Ilia fliufi 

be nSS’to 

™ Mromeebames is always a 

slight tension without dw™*'r* capable of sustaining only 
intensity of C*Piu.anv AiSio^ 

ofeIastieity.bythen«mberof«nitS^^^^^^^^ 
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If an area a be pushed hy P units of force, then the mean 
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p 

pressure p over tlie area a is — ; or, if p be variably then 

a 

p 

at any point p»lt — , a being*any small area enclosing the 
a 

point at which p is required, aud P the number of units 
of force with which a is pushed. 

The pressure across any surface being normal to the 
snrfac^ it follows’ from the general equations of internal 
stress (see Elastichiy} that at a point the pressure is the 
same in all directions about the point. This may be proved 
independently by considering the eqnilibrinm of a tetra- 
hedron ABOD. Let p, p' be the pressures on the faces 
ABC, BCD, and resolve the forces parallel to the edge AD ; 
the face ABC will be pushed by a force x area ABC, and 
the face BCD will be pushed by a force p' x area BCD ; and 
the projections of the areas ABC, BCD on a plane per- 
pencQcnlar to AD being equal, it .follows that p^p\ 

If forces act throughout the fluid so that the pressure 
varies from one point to another, we must suppose the 
tetrahedron taken indefinitely small, and then the impressed 
forces, depending on the volume, may be neglected in com- 
parison with the forces acting on the faces, which depend 
on the surface of the tetrahedron. 

When fluids such as exist in nature are in motion, the 
stresses across any surfaces are no longer normal, but 
tangential stresses are called into play, the intensities of 
which depend upon the relative motion o^ the parts of the 
fluid ; those tangential stresses are said to be due to the 
viscosity of the fluid. 

^e difference between a solid and a fluid is fchpfc in a 
solid the tangential stress mnst exceed a certain amount 
before permanent shearing takes place, otherwise the stress 
being removed the solid regains its shape : in a fluid the 


and if continued long enough will cause a complete change 
of form, however great the viscosity of the fluid may be.^ 
But little progress has been made in the theory of the 
motion of viscons fluids, those cases which have been 
'worked out mostly falling under the head of the practical 
snlgect of hydraulics. In the theoretical subject of hydro- 
dynamics the motion of the so-called perf&it fluids only 
is consider^, — ^fluids in which no viscosity is supposed to 
exist, and in which therefore the pressure at a point is 
the same in all directiona 

Fluids are divided into two classes, incompressible fluids 
called liqmd^ and compressible fluids called lie 

so-called incompi^Ale fluids are in reality compressiblei, 
but the compressibility being small is neglected in ordinary 
problems. 

The eompressitm of a substance is defined to be the ratio 
of the diminution of the volume to the- oripnal volume: 
and the compressibaUy is defined to be the ratio of the 
compression to the pressure producing it. .The elastieUy 
or resuwiux of volume is the ratio of 'the pressure to the 
compression produced, aud is therefore thejeciprocal of the 
comprfflsibility. - Fluids, from the definition, possess only 
elasticity of volume; au elastic solid possesses in addition 
an elasticity of figure, called also the rigidity. 

^ A table of ^e elasticities and compressibilities of liquids 
u given m Ev^ttis Unite and Physical Canslanie, ex- 
pressed in 0. Q. S. units; for instancy at 8* G the elasticity 
of water is 2*08 x 10^®, and the compressibility per atmo- 
sphere IS 4-81 X 10-8. The elasticity of watw is also 
proved to exist, and can be determined from the velocity 
of sound in water; for instance, in water of density unity, 
the velocify is the square root of the elasticity, and there- 

^ Pbr e»inples of the difference between a soft solid and a verr 
VISCOUS fluid see Marcrdl’s Htati chap. xxi. . * ^ 


fore 144,000 centimetres jier second, which agrees closely 
with the veloci^ determined by experiment. 

Compressible fluids or gases are assumed to obey the 
two gaseous laws. 

The first gaseous law, discovered by Boyle, and gene- 
rally ^lled Boyle's law, asserts that the pressure of a given 
quantity of a gas at a given temperature varies inversely 
as the volume, or directly as the density. 

The density is defined to be the number of nnita of mona 
in the unit of volume, and the specific volume is the volume 
of the unit of mass. Hence Boyle’s law asserts that the 
pressure of^ a gas at a ^ven temperature varies as the 
density, or inversely as the specific volume. 

Dalton generalized Boyle’s law for a mixture of gases by 
enunmating the law that the pressure of a mixture of gases 
is the sum of the separate pressures each gas would have if 
it existed alone in the contiiining vessel. 

If wo suppose all the gases the same, we are led to 
Boyle’s law, since, if a gramme of air in a centimetre cube 
produces a certain pressure, then two grammes will produce 
double the pressure, three grammes trqble the pressure, 
and so on ; hence the pressure varies as the density. This 
method of exhibiting Boyle’s law is due to Bankine Olax- 
well, Emt, p. 27). 

Tie second gaseous law was discovered by Charles, but 
it generally goes by Qay-Lnssac’s name. It asserts that 
under constant pressure the volume of a given quantity of 
every gas increases by about ^ of its volume at 0“ C. for 
a rise of temperature of 1’ C. Therefore, if v be the 
volume at t* 0. and Uq the volume at 0“ C., t h«*n 

7 T 278 -hr 

Vo 278 m~ ’ 

If we reckon temperature from -273* G, and put 
^'i^+T=t, then t is called the absolute temperaturei, ntiH 
— 273 C- IS called tlie absolute zero j and the second 
gaseoiu law asserts that at a constant pressure the volume 
of a given quantity of gas is proportional to the absolute 
temperature. * 

Combined with Belle’s law, this leads to the result that 
pvcciy suppose 

where p is the pressw, v the specific volume, and t the absolute 
temperatare i also, if p denote the densityi 

P— i, and»>°Bpl. 

To determine the numerical valneof^^B, in C,Q.S. nnits, sup- 
pose at 80® 0. a centimetre cube of air is ’001 of a eramme, the 
height of the barometer being 76 centimetres, and the niunerical 
value of pto be 981 ; then 

p-981 X 1342 X 76-10'' very nearly, 

<-278 -h 80-868, 

«-l. 

IC 


B- 


858 


If the temperature is kept constant, then, an increment of pressnn 
producing a compression-^, the dasticily of volume 


„dp dp 
dv ^dp 




and therefore at a constant tempeiature the dasticity is eqnal to 


p- 171) has proved from Brst principles 
tnat the ra^ of the dastidfy of volume when no heat escapes is to 
the eiast^^ at constant temperature as tlie specific heat at constant 
pressure to the specific heat at constant volume. 

ConseqiienUy if denotes the ratio of the specific heat at constant 
pressure to the specific heat at constant volume, and if the aas be 
compressed aud no heat allowed to escape, then 




dv 


IfPt 


or 


or 


dp ^ dv ^ 

f+r--o, 

Constant. 
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The Talue of y for air « about 1-4 ; for instance, fto velocily of 
BstssAT&tJ^’-t/T ^\ fordij airatr’C. , 
i-7'8876xl0»^l+^); 
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and therefore the velocity of sound m centimetres per second 
-83240 v(i + ““’ly- 

We have defined the *n«if.v of n substance to be tlio 
number of units of mass in tbe unit of volume; for in- 
stance, with English units the density is tbe number of 
pounds in a cubic foot, and tbe density of water would be 
63*5, a cubic foot of water being 1000 ot But tlio den- 
sities of substances are generally tabulated relatively to 
water, and tbe old-fasbioned name for tbe density relative 
to water was tptafie gravity. Witb French units of the 
contimetre flnd tbo gramino, a ccutimotrc^ciiuo oi miter 
being a gramme, tbe density of water is unity. 


PART L— HTDROSTATICS. 


H^rostafies is tbe science of tbe eqnilibrittm of fluids. 
When a fluid has come to rest there con be no tangential 
stresSj and consequently tbe stress across any 
nannnl to the surface, and therefore the same in all dueo- 
tions about a point We shall begin with a few elmeutaiy 
propositions about the equiUbriom of liquids like water 
under gravity, and afterwar^ proceed to the consideration 
of the eqmlibrium of any fluid under any forces. 

I. The pressQie is the same &t oil pomts in a horizontal 
plane of a liquid at rest nnder gravity. , . . « i j 

For, taking aiy two points in the ^tno honzontu plnnCf ana 
Joining them, and descril^g about the joining line as teas on inw- 
finitebr thin ^linder, then, since the weight and the pressoiTes on the 
rides of the eyiinder are normal to the axis of the ^linder, resolv- 
ing parallel to tlie axis of the cylinder, the pressures on the ends 
must be equal for eqoilibniiu, and must therelore be of equal 

OordlJaiy . — ^It follows that the free snrfara must he a horizontal 
plane, suj^t^ng the piessuxe nniform over it, and gravity to act in 
parallel verticariines. 

That the free surface is a plane is verified cnenmcntally by 
the fact thatoije^ are seen by reflexion at tbe snnaco undisturbed 
as in a plane nunor ; and that it is a horizontal plane is verified 
by the fact that a plnxnh line and its imago by reflexion at tbe 
smoce always appear in the same strai^t bne. 

Av/i II. The pressure at any point of a liquid at rest under 
gravity is proportion^ to ilic depth. 

For, let r (ng. l)he appoint at a depth AP->£ in the bquid, and 
about AP as oxia describe a cylinder, of scctioiial area a suppose. 
Then, conj^eiing the equilibiium of the liquid in this n-lmder, 
and lesolripg rmically, the pressure, p suppose, at F acting over 
the orra a must balance the weight of the liquid in the (ylmder, 
neglecting the atmoqiheiic pressure, and there- 
fore A 

nr p-pr, 

p denoting the of tho liquid per unit of 
volume. 

In practical hydrostatics “ the gravitation 
measure of forces is employed, and p the 
pr^nre U generrily estimated in Ib per square 
inch, and then, an being the unit of 
length, z is riven in indies, and p is the num- 
©founds to a cubic indi of the liquid con- 

62 '4 

P-jyjgS-O-OaSXS. 

If, liowevHi e be measured in feet and j) in lb per ttpAw inch, 
J.-g|r-0-488xa. 

• I«<«™ 

TTith tbe FrencK metrid-mtemof units, n centimetn cnbe of 

centiinrt?eTtb1 

’^Smvitation 

Even if the point C conridered {% 2) riioiild not bo verHcnllT^ 
below the actual free surface, it stSf foUoTtWe p^^ aT 



C is proportional to the depth below the free surface. For the 
piessute at C is equal to the pressnra at D in the same honzoutal 
plane, and this is proportional to the depth 
i)£, that is, to the depth CF. 

If the atmospheric pressare tr be taken 
into account, then 

i)-w+pr. 

and generally, at difTcrent depths : and z', 

or the diffcranco of the pressures at any two 
prints of a liquid at rest under gravity is ^ 

proporrional to the diiTcrcncc of the deptlis. r ig, — 

(Wihrr/f.— It follows from this that a liquid ri$i» to the same 
level in a series of communicating vessels (tig. 3), since the fluid 
must have one horizontal plauc ns the freo surface. 


s — 



w 



rig. 3. 


If liquids of diiTcrent densities p and p’ be ponrad into the two 
branches of a bent tube, tho heights of the fbcc surfaces nlmvo the 
piano of stqnrationvriU he inrcrsel}* as the densities. For the pres- 
sure at the level of the common sur- a 

face being constant, and in one case 
due to tt height h of liquid of density 
p and in the other case to a height h* 
of liquid of denrity p% therefore 

ph^pVt 

or h : : p • 

The barometer 4) is in reality an 
inrirument of this character, for a 
column of mcrcuiy, of densi^* a- and 
hei^t A sujqmse, 8a|iport8 a eoliimn ri 
air, which is of density* p sapposc, and, 
if homogeneous, would reach to a 
height in nonce the pressure at tho 
level of the common surfaco 

p — ffAmpH, 

estimated in gravitation measure. 

If the tube AB sbonld not 1^ ex- 
actly vertical, then A must be token 
to denote the vertical distance between 
tbe^ level of the mctcniy at T and Q, 
which becomes difficult to estimate at 1 
aes^hen tbe abip is rolling. 

w^en A is observed the temperature 
must also he observed; for at tiic sam e 
pressura the coefficient of linear expan- „ 

Sion of A is the coefficient of cul&nl ^*3- 
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H is called' the picssuro height (Everett, UniU and Physical 
Constants)^ For dry air at V 0 ., 

H— 7*988 X 10^ centimetres. 

Pr<m. III. To find the pressure on the hottom of a vessel of any 
form containing liquid, tno bottom of the vessel being supposed 

a horizontal plane. ^ , , , . j j - 

The pressure at any point of the base being the same and duo 
« to the ^epth below the free surface, whatever bo the shape of the 
rides of the vessel, os in fig. 6, it follows that the pressure on the 
base AB is equal to the weight of the liquid contained in an imo^- 
arycylindor,rFaced out by vertical lines round the base AB reaemng 
to the surface. ^ ^ 

In order to illustrate this, let there bo four vessels A, B, G, D 
(fig. 6), living bottoms aU of the same area, and dosed by 
plates £, F, G, H, of the same weight. Lot the plates also be 
kept in their places hy means of string passing over pulleys and 
supporting equal weights The weights will measure 

the vertical forces acting on the plates^ f.a., the bases of the vessels. 
It Trill be found that irater must bo poured into cadi ves^l to the 
same height to cause the plates to descend. The some will be the 
case whatever be the shapes of the vessels, and the extreme cases of 
a very large base acted upon by the pressure of vrator in a very con- 


Flg. 6. 

tracted vessel, and of a very small area kept closed by a very small 
weight when the vessel is very much enlarged above, constitute what 
used to be called tiie hydrosiatic paradox. Another kind of hydro- 





Fig. 6. 


static paradox is the hydraulic press, where rrater, pumped in with 
small exertion by a forcing pump of whidi tlio plunger is of small 
diameter, causes a second pliuigcr of very mudi greater diameter to 
rise and produce a voiy great pressure. 

Prop, IV. (ArehimedeisPnneipIc ), — ^The resultant pressure of a 
fluid on a body immersed in it acte vertically upwards through the 
centre of gravily, and is equal to the weight of the displaccdliquii 

For, suppose the body removed audits place filled up rritli fluid 
as it would bo at rest, and imagine for clearness this fluid solidified: 
The fluid pressures which act iipon this solidified fluid are the same 
os before, and since the fluid is in equilibrium under its own wci^it 
and the fluid pressures, the resultant 'of the fluid pressures must bo 
a single vertical force equal to the weight of the disiilaccd liquid, 
and acting upwards through tho centre of gravity of the displaced 
liquid. 

Corollary . — a body float at rest in fluid, the weight of tho 
body must be equal to the wreight of tho displaced fluid, and ilio 
C.G.S of the body and diqflacoa fluid must bo in the same vortical 
line. For instance, tiio weight of wrater displaced by a ship is 
|Mual to the Troight of the wliolo ship, masts, rigging and all. 
When a Mloon is at rest in the air, the wri^t of^o balloon is 
equal to tho weight of air displaced. 

Atchimederis pnnotole is omplm^cd to determine tho donriiics of 
• I?** “ V® “9 ^*^ht of a body wciglicd in a balance in 

nir (stnctly q^^ing in voeuo), and if td bo its apparent weight 
when inmorsod in water, then to-tc/, tho resifltant upward pres- 
sure of t^ watOT, is equal to tlio weight of water displaced, and 
the density relative to water is therefore 


In very accurate weighings tho weight of air displaced must bo 


taken into account^ tho real weight of a body being'its apparent 
wei^t in air plus the wreight of air displaced. Thus, if in air a 
pound of lead and a pound of foathors balance in a pair of scales, if 
placed under a receiver and tho air exhausted tho feathers womd 
prmondoTate. 

The densities of liquids and solids are also determined by hydro- 
metm, for a description of which consult the article HTnuoMETEU. 

The numericiid measure of tho density of a substance being the 
quotient of the number of units of mass (or weight) 1y tho number 
of units of volume, it follows that in a mixture of flui& the densi^ 
of the mixture is tlio quotient of tlie number of units of moss in 
tho component fluids by the volume of the mixture. 

The volume of tho mixture wUl in general be the sum of the 
volumes of the component fluids, except in some coses where the 
fluihi comliiiio chemically with each other. If eqiuil volumes of the 
component fluids be taken, the density of the mixture will therefore 
bo tiio arithmetical mean of tho densities of tho component fluids ; 
but if equal wrights be taken, the. density of the mixture wrill be 
tho harmonical mean of the donritics of tno component fluids, no 
change of volume being supposed to take place. 

Prop, Y. To find tho rosmtant vertical and horizontal pressures on 
one sm of a portion of a surface immetsed in fluid at rest under 
gravify. 

Tho resultant vortical pressure is the weight of tlie superincum- 
bent fluid contained by vertical lines drawn round the bounding 
curve of the surlhce to tlio free surface. If, however, the free sur- 
face docs not extend over the surface, we must ^pose it made to 
do so by filling up tho empty space with fluid. Tlio line of action 
of the resultant vertical pressure jiasscs through the centre of gravity 
of this superincumbent fluid. 

Tho resultant horizontal pressure in any direction is equal to the 
resultant pressure on the plane area traced out on a plane perpendi- 
cular to tlio riven horizontal direction by horizontal lines 
through tho branding line of the surfaco in the given direction ; 
this piano area is called the orthogonal projection of tlie surface on 
aplano poipendicular to the given direction. For, resolving in the 
giron direction tho weight of tho enclosed liquid and tho pressures 
on the cylindrical surface traced out by tlio horizontol lines acting 
in a direction at right angles, the horizontal components of the 
assures on tho oim balance, wiiich proves the proposition. The 
lino of action of this horizontal pressure passes wrougli the centre 
of pressure of tho piano area (vide ** Centre of Fressunr’). 

If a piano area be immersed in homogeneous liquid at rest under 
grairity, tho resultant force acting on one side of the area will bo 
tho product of the area and tho pressure at the centre of gravity of 
the area. 

For, dA denoting uu clement of the area, and s its depth, the 
resultant pressure 

-yJ:rfA-pSA, 

whicli proves the proposition. 


Ocjwral JSjuations of JEquilibriim of any Hnid at rest under any 

Forces, 

If wo take any arbitraiy origin 0 , and three rectangular axes of 
reference Os;, 0 ^, Or, then, if n bo the pressure, p tho density, and 
X, Y, Z the components of tlio impressed force per unit of moss 
at the point xyz, tlio equilibrium of tho fluid in any dosed surface 
S requires' resolving parallel to the axis of 

/Jipda^///p^ydz, 

tho integrations extending Tespectivoly over the surface and through 
tho volume of the space S, and /, m, n denoting tho dircction-cosincs 
of the outward drawn noinml at tlio surface olomont dS. 

But by Green’s transformation 


and tliorcforc 




leading to tho diflbrcntial relation 


Similarly, 




I 


pZ • 


Tlio three equations of rnuilibrium obtained by talcing moments 
about tho axis will bo found to be satisfied identical!}'. 

Hence the space variation of tbe pressure m any direction is cqi^ 
to tlio resolved force per nnit of volume in tliat direction. The 
resultant force is therefore in tiio direction of the greatest space 
variation of the pressure, that is, normal to the surfaco of equal 
pressure ; and tho lines of force must therefore he capable of bring 
out orthogonally by a systm of surfaces, whicli will be tiie surfaces 
of equal pressure. 

XU. — 56 
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If -we Helmet ebsnm of temperatuto, then, the density at any 
pointhedng afimetionoftheptessute, itfoilowBihat surtoces of e^l 

ptcBsixte axe olw aut&cee of density, and therefore ^ ^ 

i. ^are the partial differential coefficiente vitli reqieet 
p dy’ P * 

to x,y,z of some function P of avjf,& «wU that -t ; and there- 

fore idso X,T,Z must ho the partid differential coeffiifuits of some 
fxmetion - Y| called the po&nticd, aneh that the fotco in any 


direction is rate of diminntiott of T in that duectiony and the oon< 
ditioasofecinilibrinmi- ^ cqnivalcat to 

sr+2?“°' 

or P+Y»* constant. 
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pressure 

find densi^need not be coincident; hnti duee the^piessqre is a 


. the densi^ and temperatnxe only, it follovs that the 
SQxfiiees of eqnid temperatare and (d eqnal density most intenect in 
cures vhi^ lie on sufaces of equal preesure. 

^ As an examde of the use of the general equations, take the 
simplest cose of a homogeneous linnid at rest under gravity; then, 
the axis of s bting din^d vertictdly doimiraxds^ the egnotions 

p (te p i§f Tcfc ’ 

being thepressnro at the level of the 


and theteforep«-«r-fyps, 
‘tin. 

fe are here emp 


.. . ^uiit of force— the ohsdlate unit — 

vb^ is defined os theiorco which causes unit acceleration in the 
unit of mass* \^th tiie same units of lengtl^ time, and mos^ 
the gravitation onitof force isy times the a^ute unit of force ; for 
i^anc^ in the conations p^pr, and p^^ffps, thep in the first equa- 
tion ismeasured m jgniyitation units of force per unit of area, and 
in the second equation in absdate units cd force per unit of area. 
^AgoiD) suppose the density to vary as any power of the depth, and 

If the fluid he elastic, and the temperature unifonn, p-*Zrp^ and 

i 

P 05 p Cfc 


and integrating, 




p—wc* 



end therefore 


P-*P-gjpH, 

TT . 

H-.— ; 

S f 

the ptessues at levds Sj, ^ tiien 

” Si-^-Hlog£L, 

ft 

-Hx2-802eiog„a.. 
For diy idr at 0* a, tdldi^ H-2?,000 feet, 


Ih 


-{Slaxiren, Seat, chap, xiv.) 

^FigureoffktEarfh. ' 

Jo of its parts 

«»t« for rtaK rf towards^™ 


without relative motion of its parts almut nn axis, and to he slightly 
distnrbed in cmoscqnence of the rotation from the spherical anunge- 
ment of the stnita, wo can ^in an idea of the figure of the earth on 
the hs^thesis cd original fluidity. , 

If » bo the angular vdocity, ira must suppose a disturbing 
fhnetion, whoso potential is sin adrlcdi to the gmvitation 
potential, $ being the angnlar distance from the axis of revolution 
ond of fi^re. denoting the sonal surface liannonlc of the sccoud 
degree -« i, where cos 0, by Q^, the disturbing function may 
bo written 

and we shall assume in consequence that tlie disturbance of each 
stratum fnmtlie rahorical form is also a soxial liarmonic of the second 
degree, so that when disturbed the equation of a stratum w^ bo 
ri»f-(l-ScQg); 

and e, which is the ratio of the difference of ilm equatorial and polar 
axes to the mean oxi^ is called the cUipticity of the stratum. 

Tbograritation potential of a homogeneous spheroid of density p, 
and bounded 

is the same as that of a homogeneous aphera of radius X: and density 
pt and of a distribution of matter on tlic sphere of radius it, of 
surface denrity-SbcQ^p, ncglcctmg A 
Theroforp, Iot an internal point ttic potcutxiil is 
- Sarpi® - rVpei^Qa ; 

and for an cxtonial jmint the potential is 

Therefore, for the jdicU of density p, enclosed by the stratum 
and the conscentiro stratum, the ])otcntiiil dU 

for an internal point, and 

for an oxtcmol point ; and, tberefore, for any iioxnt in the interior 
of the whole mass on the stratum 

u-4,/* 

M acnofiM tlio mass (mcloseil !>}• the stratum of mean taiiins I-, and 
K being the mean radius of the exterior stratum. iNeglecting c^, 

U-4^ pWfc-lVrt*Qs^P^* 

■ eqnati^ of equilibrium is, aiucc the force in any ditccUon 
xs the lafo of inenease of tho gravitation ^mtcntial. 


and, ] 


U - J«V(I - Qs)-constttut ; 


deadly; Vo must have to 

U+ r'Q(}»constaot, 

^ a snriiice of equal density, or, equating to sen tlic coefficient 

Me , ,./® di r /* d 

T~^yt 

SdSobtato ’ ^««®tiating with respect to t, •* disappeata, 

*?^^-8e!JIf-4Tpl-Sf+4T^ >^.(<^)dib-0 j 
and, diflbreutiating again with ttspect to i, 


* 


strata wj^ undistnrlwd a®nditiim» of cqnilihrium of tho 

tenniae^rttS Vw V »^“P? 

••UTO u or 4,— the pressure and densiiy at a 
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stistmn TriSi a=T cnjOEdnsaScas being tlie sane in tbe undistarbed 
and diEinrbed states ; and tnerefoie 

1 2^ 

'J at” ~ £= * 

Laplace, on, tee assninptioa that tbe ccbical elastidfr is dmlle 
tbe pressare, nndtberefore tbe pressare propoitiond to tbe sqmre 
of t ae dens^, bas integrated tbe ^er ea^ eqnation for the illip- 
ticitT, — his assmeption ainonnting to putting 

^§-- 2 *. a constant. 

jroTC genenlW, to make the eq^aatzon for the dfipticitv inferable 
Treiaarp^it 

4:rl-* ^ 

31 dk" {aj ' 

xrheze a a::d n are cosstasts. tbe aegatirs sign being taken because 
^ is negative for stainlitT- This assumption reduces tbe difieTential 

eouatfoss for p. 31^ and 3Ie to e^cstzozzs rednczble to Bessel's 
dmerential eq^cation, and tberefore p, 31, and e can be es^ressedl^ 
Bessels fanctiossL 

Laplace's sssnmption cmczznts to putting and then tbe 
Bessy's functions 'uMcb occur are of tne order J, and * . 

Then p— , wbere tr is the denatv at tbe centre of tbe 
, oi- 

earthy and iber^ote 

qh-~qJz cos qh\ 

T 
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Ks a^aerssa 


-i- - . I -r 1 

sfaacG^a--' 

03 pS 0 




rbere and tbe T^ue of o must be determined from the con- 

ditiozi that the mean density at the earth is tuioe the density at 
tbe 5 ux£ic& 

Csnfrcqf PrsssKre. 

' TThen c plane area is exposed to fitud pressure on one sde, tbe 
resultant force er^kerienced by the area is a 
sinMe force pezpex]^calar to tbe area, fbesem 
of ^ the serrate pressures, and acts throu^ 
a deSmte point called the centre cf presnerr. 

Ifp he the pressure at the point Zij^ the 
axes being taken in the plane of tbe area, 
then tbe resultaxtt force 

IR-f/pdxdij , 

and, if y denote the coordinates of &e 
centre of pressure, 

' - - JJw^v 

* ffpi^U ’ ' /fl’^w ' 

The centre of pressure is therefore tbe C.G. 

of the plane area, supposed a lamina of van- 

able deusity ». If p is uniform, tbecentreof 
pressure is obviously tbe C.G- of tbe area. 

For a bomogeneous liquid at rest under 
gmvit;^ p is proportfoual to tbe depth belov: 
thesonaod^ thatis, proportional to the perpen- 
dicular distances from tbe line of intersection 
of tbe plane of the area vdtb tbe snxface 

of tbe liquid. If the equation of this line be 

« cos c-ry SD a-p—0 , 

_ cos c-y sin a]dzdq 

Xfip-x cos a^y^a]dxdy * 

• > f r i- 

//Ip-a: CCS c-y sin ajdxdy ‘ 

If the origin he taken at the centre of gravitvof the area, and if 
the axes be the principal axes of the area, then 

/jfdxdy^^Af the area, 

//r^xdy-»0, f/xird^ 

ani Ac^ JJy^dzdu^MP^ - 

^ semi-axes of the momental ellipse of the area, 

o* - 5^ - 

r-s-~C03a, y«rw_sine^ 

and therefom the centre of pressure is the antipole of the line of 


intersection uith the surface, vrifh respect to the momental 
ellipse. 

The centre of pressure of a Tecfanmlar bm, Trfib a side in the 
freesutface,i5at % of the depA of th^oiver dde; of a triangle vrith 
I vertex in the free surface ana base horizontal is $ of rbe depth of the 
! base ; of a tziangle vritih base in tbe snxface is ^ tbe dq>tb of the 
* verte^u 

Ifetaeentre, 

TTe have found from Archimedes's principle tbe conditions of 
equilibrium of a floating body, and uu must nour examine whether 
tile eqnilibrhzm is stable or unstable. 

Let ACB (flg. 7) represent tbe cross section of a floating body, 
like a ship, and let G he the C.G. of the body, and H that of the 
liquid displaced, supposed homogeneous. jAt tbe body be tamed 
tixiougb a small an^e in the plane of the ^per, whose drcnlar 
measure is so that the Tolome of liquid displaced remains the 
same. Then, if TT denote the weight of me body, and therefore also 
of the liquid df^laced, the resultant force due to the liquid on the 
body in me dimlaced position is a vertical force TT acting vertically 
! upwards tbron^ H'", me new C.G* of the displaced liquid. 

In mder that tbe volnnze displaced may remain unaltered, it is 
I necessary that the line of intersection of the two planes of flotation 
{ AB and*D£ should pass throu^ the C.G. of the area of the curve 
of flotation. For dA denoting an element of the area A of flota- 
tion, and X its Stance from me line of intersectian of the planes 
AB and DE, the element of volnme traced out dA when the 
body is di^laced being $xdA, we must have 

JexdA^^Og 

or JidA-^O; 

which proves that tbe line of intersection of the planes of AB and 
DEpasses through the C.G. of tbe area of flotation. 

The force ^ acting upwards thioup^ H' is therefore equivalent to 
an equal force IT acting upwards through H, and a couple due to 
the moment of the weight of AOD upwards and BOE downwards, 
the moment of which is therefore, in gravitation units, 

p/€2?dA^pBAJJ^, 

Is denotingtberadins of gyration of tbe area Aabont tbe line whose 
projection on the plane is 0. 

Since HH' is the arc of a curve, such that tbe tangent at H is 



then 


parallel to AB, therefore HH' is nltimatelv a straight line perpen- 
dfcular to GH, and 

3r.HH'«pflAJL« 
pAI'S .AjL-« 


or 




\s 


V 


if V be tbe volume of liquid displaced. 

K H'SI be drawn vertically njiwards to meet HG in 31, then 31 is 
ultiznate^ the centre of curvature of tbe locos of H in tbe body, 
and is called the metaceutre, and 


HM«lt 


HH' 


AX'S 


If 31 lies above 6, tbe fluid pressnie tends to restore tbe body to 
its lotion of equilibriuin, and the equilibrium is therefore stable ; 
but if 31 lies below G tbe equilibrinm is nnstable. 

Generally we see that, if planes be drawn cutting off constant 
volumes from a solid, tbe prmcipal radii of curvature of the locus 

of H, tbe centre of gravity of the volnme cut off, will be and 

A/* - 

where T is tbe volume cut off, A tbe area of tbe cnttingplane 
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intetcentcd by tlie autfaces, and^x* principal gywlian 
of this area about the centre of cruTity of the area, pie Tcrtical 
through H* will intcwcct HG onljr when the plane of displacement 
is a ^ne of uyminetTy, that u, if it U perwnoictihir to . 

General^ for finite duplaenueuts in a ^ne the locos of 31 will 
be the erolute of the curre which is the intersection of the plane 
with the locaa of 

The surfiice the locos of H is called the surface of bupyancyi and 
the surface which is the envelope of the planes of flotation is called 
the snrface flotation. 

If r, be the principal radii of cuTTatoraof the aucnxceof fauuy^ 
an^i then 

If lU Uxbe the ^ncipal radii of gytarion of the surface of flota- 
tion> Ilona K Lcdmt has proved that 

» dl« , Tdr^ \ 

For small oscillations, if we suppose tlio liquid pressure the same 
as if the liquid were at rest, the body oscillates os if the snrfpcc of 
buoyancy moved upon a horisontal plane. 
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the liqnid disxJaccd (Sa 8) wie^^ 

« a. «,« ^ ^ ^ 

f ^ “* <*• OM 

ahQat\thft axis Ow, and let ^ small ancle 0 

l.U.^:4ianid inLBewi,daSl*’*Tto ‘I** ^ 

Placed>t « point P, whosJ^nate ^ 

\ /{^^■■/(acosJ+asinW 

\ -/is+irt) ’ 

, .. \ -/{s)+ftsr(s), 

n^lecting ji^Nand, to-the same aider of oppMsinurtiw^ 


fj[jr*{M+yiz) Idafafe 



Since 



H lying in tlic axis of s. 

If the vertical through H' meet Os in 31# 31 is called tlic metu- 
centre, and is the centre of curvature of the locus of H, and 
« 

„,r HH" fffi?r(z)dxdgas 
Hhl -— ^ , 

if AJl^ denote the moment of inertia of a horizontal plane section of 
tho body at a depth r, about the line of intcracction with the plane 
of wr. 

we liave hero supposed that IF lies in the plane of os ; but this 
will only be true for two directions of displacement. 

In general for any displacement, if j?, fi, s be the coordinates of IT, 

and thereforo p»0, only when the axis of p is a principal nxSa oflbe 

body, supposed of density^ • 

«c 

When p is discontinuous us in tho case of the body floating in 
homogeneous fluid, then the intcgraiy^^dpwill have a tenn 
due to tho discontinuity at tho surface, and tho rest of the integral 
will vanish, because ^--O. 

For a body floating wholly immersed in two liquids, the upper 
of uniform density ft and the lower of unifonn density p, 

Tension of Flexible 5ii^rces esywoed to iVessnrv. 

In liydrostatics it is usutd to determine the cinmmfeivntinl and 
londtndinal tension produced in a thin circular c}*lmdcr, due to 
unifonn internal pressure, and also to determine the tcnidon of a 
spherical surface, like a soap-bubble, due to tho excess of the inte^ 
nal pressure over tho atmospheric pressure. 

Utr be the internal radius of the cylinder, c the thichness (sun- 
T^od small), p Uio internal pressure, and ^rihc circumferential and 
ionmtuainnl tension per unit of area caused by tbo pressure a 
I f wo suppose the cylinder dirfded into two halves bva diametral 
plane, and consider tho equilibrium of unit Icngtli of either half 
under the resultant of tho fluid jircssure over tlio hnlf-cylindcr and 
the tensions at the ends of the diameters, the resultant of Iho ten- 
sunm m^t balance the reanltanl of the fluid iwcssurcs which is the 
resultant pressure on the diametral plane, since the resultant of the 
umrorm pressure on a closed surface fs aero. Therefore 

or f _ ** 

re" 

seaSl'a 11“ “ circ«mfc«nti.l 

flwt'cr—irpr* ; 


or 


p “e • 


ondthcrefors 

Swlcr-Tprs • 


sure ; end 



»xl8ax7‘B«y6341b. 
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PABT n.— HYDKODTNAiriCS. 


. la considering the motion of fluids we shall suppose 
them non-visconsj so that whatever be the state of motion, 
the stress across any section is normal to the section, and 
therefore the stress is a pressure and the same in all direc- 
tions about a point, as in Hydrostatics. 

Two method are employed in hydrodynamics, called the 
Eulerian and Lagcangian, although both are due to Euler'; 
in the Eulerian we fix our attention on particular points of 
space, and observe the changes of pressure, density, and 
velodty whifdi take place ther^ and in the Lagrangian we 
follow a particle of fluid and observe its changes. The 
first may be called the statistical and the second the 
historical methpd, according to Prof. J. C. 3laxweIL The 
Eulerian method is generaUy employed except where the 
fluid has a moving boundary. 

27(0 Eulerian Form qf (he Equations of ifolion. 

!nie first equation to be established is the equation of continuity, 
which egresses the fact that the increase of matter inside a fixed 
suiface is due to the flow of fluid across the surface into the in- 
terior, supposing there are no hypothetical sources or sinl-g {q the 
interior of the sucfiice. 

hemma . — The quantity of fluid, estimated in units of moss, which 
flows across a plane area in a given time is equal to the product of 
the area, the den- 
rity, the time, and 
the resolred part 
of the velocity per- 
pendicular to the 
area. 

For if 9 be the 




For if 0 be the 9- 

velocity, fte quantity of fluid which flows across the area A in the 
toe < will f^ an oblique cylinder of lengthof, with its geneiat- 
m^esin the direction of motion (fig: 9). K 9 denote the ancle 
be^n the normal to the area and the velocity, the mass of flie 
cjunaer 

cos Bf 

wliicli is fherefoie the flux across the area A in the time t 
. if S denote any fixed snrmce, SI the mass of the fluid 

inside it, and fl the angle which the normal drawn outwards at anv 
^nt of the surface makes with the velocity q at that point, then 

-^-rate of mcreose of qumtity of fluid inside the surface per 
unit of time 

—flux across the surface per unit of time 
— -/p 2 cos edS ; 

or ^^cosfldS-0 

the integral equation of con tin uity. 

In the Eulerian e^tiou of motion v, r, « ore tnl-nTi to denote 
the components or ^e velocity q parallel to the cooKte^s 
at to ^mta^ at to timet; «, r, w are therefore fanctfons of 
“^^’^“^t'ranahles, and d is nsed to denotepartial 

independent variablw”^ 
To tracer to integral equation into to ^eientialeanation of 
contmmty, we-reqnire Green's transformation, nam“™, ^ “ 

or, individually. 




%dxdydz-/fni <}^ ; 


where the u 
over 
cosines I 
and 

•pri'I iLt — luacnons 01 ar, 

The integral equation of continuity may now be initten 

which Iw Green’s transformation becomes 



• 0 , 




leading to the differential equation of continuity 


Ai hx^ dy ^ az 


< 2 ). 


It is customary to establish the differential equation of continuity 
inunediatdy considering tiie fluid which enters and leaves an 
infinitesimal pm^elepipec^ whose edges are dx^ dy^ dz^ in the time 
di, hntthis requires us to suppose in succession each of the dements 
dXq dy, dZi though infinitesmm, to he infinite compared witii the 
other two, and with the infinitedmal element of t^e di ; th^ viola- 
tion of the mndples of the differential calculus is avoided by 
estahlishiue tiie equation In its integral form first. 

Tfe simlTestablish the equations of motion in a similgr ^y by 
consxdeting the rate of increase of momentum in a fixed direction 
of the flnid inside the sarface, and equating it to the momentum 
generated by the forces acting throu^ont the space S and liy the 
pressnrcs acting at the surface S. 

Taking the fixed direction paialld to the axis of the rate of 
inoease of momentum in that direction per unit of time, due to the 
fluid whidi crosses the surface;, is 

j(/*(fpH®+«ipttr+«pww)dS, 
whidi by Green’s transformation 




dpt^ 

dx 


dy 




and, adduig this to the rate of increase of momentum per unit ot 
time of the fluid inside the surface 


M'- 


"dpu 

dt 


dxdydz, 


we obtoin, as the total rate of increase of momentum per unit of 
time of the flnid which ffils the space S, ^ 

in the direction of the mris of x 

The rate of generation of momentmn in this direction by to 
forces of components X,ir,Z per unit of mass in th e interior is 

ff/pEdxdyde, 

and by the pressures at the surface is 

-y>jptfs , 

which by Green’s transformation is equal to 


and therefore 


Mt 




leading to to difiercntial equation of motion 

dpu , dptfi . douv . dpuw ~ dp 

^^two similar equations in and z. 


dx 


(8)J 


dpu dpifi . dguv . dpuw 

dt 

,du ^ du\ 

+uf 4.^P» . tfp® . dpw\ 
dx'^W d^)> 


: for 


I*™* It. TMMii,. to com*. 
,md tLarfto, ul.,m,ti«m, 

■ ■ • (4); 

with the two similar eqnations 

. . . (6), 


dx dy dz p dy 

§+.*?+4?+^_z_ia 

“f dx dy dz p dz 


( 6 ). 


equations are estahliriied immediately by deter- 
at accelerations of the flnid partide vvhich is 

at aysat to instant of time t considered, and aying that tlipa^ 




«IF. dF^JF^jiF 

dt d£ dx d^ dz 

^ is called ]^article differentiation, because we follow fbe rate of 
di 

change of the particle as it leaves the point xyzi hat ^ — 

' d»* 


^ fd MV MV 

the eqaations of motion (8), (9), (10) may he written 

= 


cnange or tne pamcieasu leaves tne point xyz; hnt ^ + -0 < 

^ _ dt*dx* *dz Vtf • dz ' 

rfP rfl? 

^ are the rates of diange of F at the time t at the print therefore H«-con8tnnt along fines and ivrtoi; lines, 
SL , "When tlie motion is frrtrfofioiifl/, inrfdrM—O: and 

ajp, fi^d m space. Consequently the component accelerations ^ , , J" 

parallel to the axes of coordinates of apartide of flnid ore / 22+ V+ 

eftt . dn die dll J p dt ^ 


dtt dw dw du 

s‘+*s + *:5?+"*' 

^ ^ ■ da 

* + "S + *^+«*£* 
*'*'"S'*‘*^+®*r* 


•r r 

a constant throoghout the flnid. 

}V!icn the motion is sfeady, that is, when the vclocitr at any 
point of space does not change with the time, then 

n-K-/!S^+V+ij«. 

p 

a constant idong a sfream Zinc and a rortex line, and if the motion 
u frrriaZibnaZ n constant thronghout the fluid. 

direction of the nonoal 
to the surface S^coustaut, then n-0 and {■•O, and (8), (9), and 

OF rfF‘*‘dp’ rfp ^ is steady, reduce to - 2 rt - 2 ici,- 2 g» rin 0 , 

S' "2b W- ® *“ “”®*® i’stween the stream and the vortex line. 

oweenon is tbe rate of dimuntun of V m that airPuHm then. ^ ■ ' . <fu _ i rfi. 

/ _ *i\r - 


« ecu ■ rfy ' ^dz ' 
to the eqaations of motion last established. 

If F(jr,y,^s0 ^ t^ equate of a Boxfoce oontainiiiff alwavs 
the same particles of flii^, it follows from the nreoeding that 


A 

■S’”®' 


S— 41 . rfV. 

andimtting ** ^ ' 

4f^-— -2t du dw rfn du 

^ *-2,. 

the equations may he written 

■^-2rf+2ie>, + ^.0. . . 

dR 


-2ic^ + 2 ki^ X n ^ Infinitesimal c 

-«^« + 2 B( + ^m.O (9) particle wai have become 

dur ^ wd • 


+ (w+ar».-y»,) X , 

“ 1 . »» denoting the component 
Sr^6 «r ‘n® wes, and it. r, k> tho compbncnb 

denote U»c component velocity of the particle aw at th. 

tort I. ^ ,U ffiSXSS 

?*-Zii+mu+nio- 


where 




(101 I . s+{tf+*c..-y«,)dt j 

i^®h ) so that 5S„i! „j. ‘i®‘ . rfa 



“B|‘(ac&r(a«E,’U7hSwi variation of ^ 

considerations we can almiya put snnlytSal 

tind then • 

«*».“) *«i(si*)*S *d{i^5 


( dv J 

+M } d{ “W*^+«-i+(«+F»j-r«,)^+(r+.^ )* 

+ (w+<ttfj-y»,)$ I 

I *''““i+®“x+(«+m->ews)g+(t+s«, 

. dy 


+(*+*'%-y-i)§j 


I for all values of L jn. n iLdint/* ^ 

w <» M, n, leading to the equations of m^a 
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^ As an example of fibeniso of moving axes in hydrodynamics, con* 
sider the liquid filling the ellipsoidal cose 
a? t/® s? - 

^ — cal • 

and first suppose the liquid to he frozen, and to have component 
angular vdocities (, ij, i about the axe^ then 

If the liquid now be suddenly melt^, and additional couraonent 
angular velocities fis, fia communicated to the eUipsoidT about 
the axes, then [vide injra) 

« — yi +e„+—^ ' 

b®— a® 

-xii-h ^ 

and if IT, y, 117 denote the component vdocities of the liquid 
idative to tiio axes, 

2tt® 2/oP 


(?+a» 

21P 21P 

flince »i“Oi+ff C0a«l^+C9 

01, 029 ^ being the component angular vdocities of the axes. 

We see that 

U— + vii-+w^'„0 

^ + w^-=o, 

so that a liquid partide always remains on a similar dlipsoid. 

The hydrodynamical equations with moving axes, taking into 
account the mutual gravitation of Ihe liquid, are 

7l+-^+§-<»B+«».+iig+vg+w^o n 


1 dp , ^ , dw ^dw ^dw .... d w * , » 

T& + ^ + -S«-“««+®«-i + U^ + V^+'n^-0 (8); 


dx dy 


dz 


where 


^-*V. (5 

^co 

*-♦"/ (5 

»'o 


J“+A)P ' 
d\ 


+ X)P’ 
(2\ 


4 (<i“+A)P’ 

and F'={a“+A)(i9+x)(c*+4 

With the above valnes of u, v, w, TJ, V, W, the hydrodynamical 
equations are of the form ^ » ' • » » ' ' 


~ ^+-das+oa!+Ay+,B-=0, 
1 df) 

P ^+^y+*«+/3y+/*=0, 


1- ^ 
p 


■ 0 . 


*WM5elerations in space of the liquid partide at 
xyz paralld to the axes are therefore 

o»+%+pz, &«!+i8p+>^ pa+/y+7«; 

md by the dynamical equations the, rates of cliange of angular 
momentum about the coortinoto axes are zero, and theiofoio 

Sm{(flt8+yy+7a)y- (&e+/By +/*)*} -0 j 
“ /2jn(i^-sa)«o, 

nndsamflarly g and A vanish. 

Therefore the hydrodynamical equations become 
1 dp 

7 ' 

1 dp 

7 ^+(B+/B)y-o. 

1 dp 

7 


where 




(<?+oS)“ ■** 

(o*+6=)8‘^ U=+6 *^^V’ 

„_ 4nV-68)^ , /oa-Sa \3 

^ (oa+6S)a "V^+P”®“V 

_ 4aa(e3_„3) /c^-a« V 

^ . ((?+«?)» ^ 

Therefore, integrating, 

-y+ i I (A+o);iP+(B+jB)p®+(C+7)aP | —constant ; 

and therefore the surfaces of equal pressure are tlie simUaz and 
co-axial quadrics 

(A + a)aP + (B + j9)p® + (C + 7)s?— constant. 

If we can make a, /3, 7 constant, and (A+a)a®— (B + /3)&®— C+7)<P, 
the surfaces of equal pressure are similar to the external cosc^ which 
can iherofore be removed without afiecting the motion. 

This is the cose when tlio axis of revohition is a principal axis; 
and, supposing it the axis of z, then 

X^«0, 0^-0, {«0, 1J-O. 

If in addition we put 0, or 03— we obtain the solution of 
the particular case considered by Jacobi, of a liquid ellijpsoid of 
three unequal axes, rotating about its least axis in relative equi- 
librium ; or, putting a— we obtain Maclauiin’s solution of the 
equilibrium 01 a rotating spheroid [Cam, FhiL Soc, Proc., iii.). 

Equation (11) is called Bernoulli’s equation, and for homogeneous 
liquids under g^vity is a very useful principle in hydraulics ; the 
equation may m established from first ]^rmdples by considering the 
energy which enters and leaves a cert^ portion of a tube of now. 
(Lamb, MoHm of Fluids^ p, 23). 

If homogeneous liquid be drawn off from a vessel, so large that 
the motion of the free surface may be neglected, then Bernoulli’s 
equation becomes, P being the ataostpheric pressure and h the 
height of the free surface, 

^+gz+if 

and in particular, for a jet issuinginto the atmosphere, wherep— P, 
42®=g(A-z); 

or the velocity is due to the dop& below the free surface. This is 
Torricelli’s theorem (2>s ilfoXtx gravium Prqjeetorum^ 1648). 

If we suppose fluid to escape according to this law from a large 
dosed vessel in which the pressure is ^ where the motion is insen- 
sible, and neglect the variations of velocity duo to variations of level, 
p being sufficiently great, then 

If A be the sectional area of the jet (at the vma eontraeta)^ the 
quantity of fluid which escapes per unit of time is 

Apg~A^ {2p(p-P)} ; 

the momentum per unit of time is 

Ap2®-2A(jj-P) ; 

and the cneigy per unit of time is 

iAp!i>-A(j>-P)^yj-. 

Suppose, for instance, tivo equal pipes leading onefirom the steam 
space and the other from the watOT apace of a steam boiler at a 
pressure ji, and suppose Torricdli’s theorem to hold for the rate of 
efflux of the'steam and water, then, if c denote the density of steam, 
and p the density of water. 


P. I 


( 1 ) 


( 2 ) 

( 8 ) 


The velocity of steafh jet _ 

The vdocity of water jot" 0* * 

The quantity of steam jet 
The quantity of water jet 
The momentum of steam jet 
The momentum of water jet 


^/f ’ 


f 


The eneigy of steam jet _ ^ 

The energy of water jet W tr 

For instance, with steam at 8 atmosphere^ 
square inch, 

nearly. 

— (Bankine, Stmm Engine^ appendix). 


or 120 lb to the 
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These principles ossnmed enable ns to g^ve a gcneial explanation 
of the irorldng of GiSard's injector. For, if the steam jet and initcr 
jet be ^rectM. at eadi other, nith a snudl interval betiveen, the 
Buperior eneigy and equal momentum of the steam jet will overcome 
the water je^ and the steam will flow back into the boiler. But the 
steam jet, without losing its momentum, is capable of bring mixed 
with water to sndi an extent as to become a condensed wafer jet, 
moving with the velocitv of the water jet, and still onteri^ the 
boiler, a valve preventing the zevorsal of the motion. Conso- 
quentiy, the amount of water carried into the boiler per unit of timo 
will theoreticallj be at most Iho difference between the quantities 
which would escape by the water and the steam jets, and tliereforo 

-AV(jp-P)(Vs?-VSj; 

and the effloienqr of the injector, that is, the ratio of the water 
pumped in to the quantify of steam used, will be 

the efficienqr of a pump being , 
cr 

With C.G.S. units, and a pressure of 8 atmospheres, for instance, 

J>- P-7 X 10* TCiy nearly, and />-! . 

Th^i^ if thfl diunoter of tlie nozdes of the injector he d centi- 
metres, the ddiveiy in grammes per second 

-i»<P-sA4-10*(l - VS) 

-2180iPj 

^^'nto centimetre^ the dellreiyin fwiiinne 

2180x60^ 

— 28'78rP nearly. 


Oau^jfs InUgraU of Lagrangt'o Eqmiions, 
Eliminating Q by differentiation between (2) and (8) 

^ ^ dy dz dz 

Wlb dt "(fWe db*dMb de~dlde d6*WU> d5t~Mc 56“® » 
and integrating with respect to f, 

db dc^de db'^db de^de db^db dc^ dc db^^^~3c * 

Op, ifc bring tbo initial values of ti, v, w, and L e tlic initial 
Tunes of Now 

dx du dy du dz 
da * dx djo^ dy 'iS’ * 

and theieforo 

\du dz }d{J,fi)*\dz dx)d{b,e)*\dK~^)dil^)’'lSP~lix' 
or putting 

Of 

dy dz . 

*d(6,e) ^ * ‘d{6,e) “ ' 

with two similar equations 




V(c,«i) 
Aa,6) * 


"rf(e,o) 

-«f(g.a8) 




V»f 




Therefore 







where 


.bmttoco«dd«a.-6.-a-«tt;;Tniti.^^ 

^ Si », s do not refer to a fixed pointin a^ hi^ .« «.« 
TariaMe Moi^tee of a fluid MraLd *S^'fSctiws of 
«, h, c, t, the independent Tariahles j and conscqnmtly 

»_*. 

dt * dt ^ ^ IS * 

and the component accrierations of the fluid particle are 
^ dv dio 

dt^dt'H* 

Con^tly the eqnationa of motion, oseuming the exirtence of 

the potenlial V, and putting , and P+ V- Q , 

'^■*"^“0# ■^+——0 .‘fw « 

* dl ly*dl ®' ■*'+-gr"®» 


or, since J-£», thereforo 
P 


dll,,bfi) ’ 


i-A *+2i *! 

P P» ^ Po db pj lie 

i-A ^+3a. rfy 

P P» Po db Pe de ' 


W, 

(51, 

( 0 ). 


I are 


-^-A *+:»!• * . A * 

P Po da P, db*p, Tc 
Cbnaequentlyif B« ever zero they aw always zero, and then 
ti-^ . di> d& 

and a velocity function ^ existSL 

casts, and the discoven-of tlS velodh- fuM^*^^f ® 


vlti, 1 dt da* dl da *'dr da“^ 

With two rimilor equations 

jS'.rfw dz 

db di db^’di +"3# “ST— 0 


» g™ V ,b. a 


( 1 ); Banldnoj heputs 


Since tiie elemi 


db 

^ . du dx . dv (fi, * 

de 


■ ( 2 ), 

■ (3). 

db, 4 WcsyM;yrto“aSe^^fcS^« initiaUyrfo, 


-a+cc e sin 
P 


rfc dt 


dc^ dt dc + dT^fc-O 


timreforctho 


or, if the fluid bea 







y-fl+a 

Sd Sr “ l«rtMo' 


ore given in terms of i 
a lurticle ; for 


e sin 

c • 


d 

dt 


' d(a,h,c) I 


/occupied 
replaced by 


c cos 

c ' 

dj^py) , 

dfojj) 

fe) 1. 

. J.,. tf(a,6) 

•md the sanation of continnity is satisfied. ^ 


Therefore 


and 


therefore 


l-e-= 


£ 
7 f 
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Cauchy’s integrals reduce to tho single equation 

f-a. 

IS ' 


or 

where 


and tlterefoie 
Kew 

therefore 
and 

therefore 


ofd(a,b) d{r„b) rf(«^ 

^d{a,fi) d(a,e) ~ rfffta) ’ 

„-^-e«rTcos(««+i), 

- ceBC~ * sin (ul +— ^ t 
dt \ ® / 

Hq— C ue « cos , ro— -cue * sin — ; 




f- Co- 


,1 

" e 


fl fl' 

2sinh^^ 


and the motion cannot therefore have heen generated firom rest hy 
natural forces ; the fliM must have been created vdth the proper 
amount of ^in at every point 


We have 


dC 


dt 


— CW"C 


-■ -« care 


in » 

08 + > 


and therefore tho dynamical equations (1) and (2) become 
A 


da 


dfi 


— Core 


— core 


sin 0, 


cos 


/ \ M 

r cu-e ‘—O; 


and therefore the integral of these two equations is 

-s5. 

Q+(?«A « cos f j- c»H, aconstantb 

yow Q- /*^+V, ^S—gn, 

' ^ 

—^-gP-gee « cos ^erf+-5.^ j 

and tlierefore 


^-gP + c{etir- g)e~e cos^««+ij- itPtre 'e-B. 
A free surface is posable if 


.2^ 


and then —^gp+ "e+a, 

P 

and tho pressure at a particle is constant. 

The ware length A~2rc ; and the vdocily of propagation 

The sarfoccs of equal prcssnie are trochoids, obtained hy rolling 
a circle of radios e on the under nde of a lino at a depth p-e, the 

-A 

distance of the carried point from the centre being ec^ ^ . 
Irrotational Mbtiono 

If lic^d originally at rest be contained in a singly-connected 
space, then forces due to a singly-valued function Y are not capable 
of setting up any motion in the liquid, and any motion must be due 
to the motion of the bounding snnace. 

Fot, 0 denoting the Teloedty fnnetion, hy Green’s theorem the 
kinetic energy 


cor>mg, 
-2?. 


and therefore, if ^«>0, then ToQ, and therefore 
fin 


or 


^=.0 ^-0 


If ure suppose the actual motion at any instant to have been in- 
stantaneously generated from rest by the application of projier ini- 
pi^^ at the bounding surface, tlien, since no natural forces con act 
impulsively fhronghoat the liquid, tho equations of impulse are 

1 dvr 1 dtar 1 dvr 

p dx * p dy * p rfs ' 

vr denoting the impulsive pressure at any point of the liquid ; and 
therefores, u ^ denote the vdocity fnnetion, we can X’ut 

^ p ' 

Since the work done an impulse is the product of the impulse 
into half the sum of the initid and final velocities, we see how it 
is that the kinetic energy of the liquid 

Also the kinetic energj[ acquired thus dneto the vdocity function 
fp will he less than the kinetic eneigy of any other motion, wholly 
or partially rotational, hut satisfying tho equation of continuily, 
and the condition at the boundary that the normal vdodly of tho 
liqmd is nonniil v^dty of the boundary. 

Tor, if itj, fcs be the vdodties at any point of this new motion, 

and the whole idnetic energy, 

Tx - T « 1 - «* + 1^2 _ ^ 

-4 pj^ I («i - tt)®+(»i — - w)® I daxfyds 
+ pJJJ ' I «(«!-«)+«(«! --®)+«(«q-w) I dxdyds, 

«{«i-M)+u(V|-®)+ti;(tpi-w) I dxdydz 

-^|g(«.-<.)+g(.i-)+g (».-») [*«!** 

7(tti-«)+“(»i-®)+«(«^-w) I dS 

jdiofjwfc 

- 0 . 

Then | dadydz, 

a podtive quantity ; and therefore T, is always greater than T, n 
theorem due to Sir W. Th^som if, however, ^ be multiply- 
valued, and the space occupied by the Imuid miilnply-oonnccted, 
we canhavedrcnlationexistiniri" - 


itira existingin the difierent dicufts' of the mace 
even when "^e hounding surface is at rest, and the motion may still 
he difTerentially iirotationd, and any motion of the bounding sur- 
face will not ancct these circnlations. For instance, we may have 

^ ^ liquid drculating in any ring-shaped 

surface, whoso axis of figure is the of c, 

To tod the kinetic eneiwjr of a liquid in a multiply-connebtcd 
qmM, the motion hdng di^ntially irrotational, but drculations 



xc 1 . ^ ™ circuit, we must 

suppose the value of ^ on one side of the membrane to exceed the 

value of ^ on tiic other ddo by k, so that the integial^^^dS 

over the membrane must he replaced by dS ; so that to 

the term ever the ontdde surface must he added a 

number of terms of the form to express the enoigy 

due to the circulation in the circuits; and tho condition of 

continuity shows over one of these membranes 

which render a cirenit acydic is indcqiendent of the form of the 
membrane. 
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On FloiCf Clnmlationf and Vortex Mrtioih 

The line integral of the tangentifll * 

oTyiudx+Tdy’i-vds)f from one point to nnoflier of a cnrvei fa 
cdledthe/oiDahmstheoarvefiom the initial to tiie point ; 
and« if the cnrvo he dosed, the line integral mind the corre is 
called the eireulcttion in the cnire. 

If a velocilyfonction ^ exist, then thefloir— 

A and A. axe the initial and final mlnea of ^ ; and thetefoxe the 
floirfaiTO^entotof the carve far all mutual]^ lecon^ble curves ; 
and the efaenlation in any closed carve, capable of being recced fa 

^ MWkM <iw vKifih ^ ^ gyn t f T| mr pii;iPtfj ^ 


a point itithont leaving space far vri 

If tbronjAevety point of a small closed carve the vortex tines be 
dtavn, a me is obtained end tite fluid contdned is called a rortex 

By analogy irith the s^ of a rigid bo^ the component spin 
of the finioxn any plane at any point is denned es the circidation 
zonndanyinfiiutesisndBreain the plane enclos^ the point divided 
by twice the area. For in a rig^d mdy, rotating ahont the fois of 
xwifhansDlarvelocitT Isappose, thecfrcidation xonnd n curve in 
thcplan^jcfa 

— tf^times twice the area ofthe cnrv& 

!!fowir, in the finid at the ptdntp^, we take the escalation roimd 
the elemrataiy area dyds, it Is eqw to 

and therefore the coni|Mment sjm in the plane ys fa ^ 

whidi we have denoted by Similarly the component sjdns in 
thepl«..,af=r«.a<vare 


G H A N I G S 


LBYDaOBTX.VMlCS. 


tions that at» is constant for all thetim<^ and the same at all points 
of a vortar filament 

FmfessotGtifibxd(lVoe. Zondon JfafhemaliealSodeitf, voL lx,) has 
given a simple qnatemzon proof of the theorem--To determine the 
velocity at any pdnt of a Unid, when the stdn fagiven. 

If V denote the vdodty and » the qdn at any pifinti then 

S»*>»Vvw; 

also, if 4* denote the cnbieal expansion, 

Hence the qnateniion g or-X*+2a* fa simply Vw; consequently the 
problem to be solved is to determine w from the ^nation 
g-ww, 

g hting ^ven. 

Opemnng Iqr V| 

Vg-vV ; 

therefore w is the potential of vg ; and thciefoio 


/Vgida 

T 


_ -.^^^the ciicnlatian round any triaagnlar area fa the of the 
ciicnlatibns xotind the projections of the area tm the coordinate 
planesi the competition of the component innns A », f fa accord- 
ing to the vmtor law. Hence in any infinitewal part of tine finid 
the citmuation fa sem xonnd every emati plane curve pastinir 
thm^ see^ tine, the resnltant axb of spin of {, ,, f Stttat 
pwAti the flni^ Gonseqnentiy the cfrcnlatw loond any tiosed 
curve dta^ on the snttaee of a vortex filament fa zero : and fhete- 
if ^ vortex filament we draw the cross 

secb^iBa A'B^joinedlwthe line 

inflmconqiltie cmmitlBCAA'B'C'A'A fa taken in opp^ 
the n^tant flow in AA'vanitiies, and therefore^d^ 
“ theiSiediiectioii, are 

• taymg that, at all ptints of a vortex fifa^t. 

« fa the acetionti Sea id the filamcn^^ 

thesmnfCtifibtd. ma tt 


where w« means the value of w at the point ir,dr« mcansan clcmetit 
of volomeat the point d, ond D«s the distance between the points 
o, A 

Betnming to Enler's equations of motion, 

rfrt, dit, n 

and eliminating Q, 

D| ^dif rfc Adic Jdu,dr,rliP\ 
and, tince by the equation of continni^* 


therefore 


and Bimilarly 


«1»utTOTtex moQonaieljiteiiiatual j Imt. 

mttodttcmg Exilet'a equation of uotiim ^ uaww , our, 

5l!i+S-0 aDw^‘«} a 

where 

then # - 

■g (mZe4>iti^+ioifr) 




. Do 


Dip , 

“ST 

«id aerefore. hf totegation round a dosed com^ 

^^^wfe+tdy+iai*)»o ; 

swd, tinea the 

different tin«,. it fellows ftom 


^\pJ p 5» p dx^ p dx ’ 

S *f+-i ^+X ^ 

^\P/ P dff* p Tff* p dff ’ 
\ P / p rfr p dz n rfr * 



i-S — 7- kT m J ^ oDwinca immcaiatclv 

drfferentmtwn of Cauchy’s intcgmls (4), (6), and (dj, given 

Plane Vortex Motxonu 

pitsent in homogcncona Hanid. 
Iqr teo horizontal wvean determine the motran of 

^ ^^ ^f °reoMS rt due to ae remaining vortices, 

A tingle Tw tex wffl teminn at rest, and cause a velocity at anv 

famithevorteswillhe^, and the current ihnctioa ^ xvill be 

^ log r, and ao velocity fimetion « wiU be ^ e, where eis the 

SS a?ffi ^ through the vortex 

The snifeee of equal pressure under gravity wUl be of th^ foim 

ofthe vortex being ae axis of- 

^ a? logr-constant, 

the disfaMetettre^^\^ S** remaining vortices^ and r 
ais equation maySw he^ttw^ aotion is considered ; 

nr-^constant 

*«K ®TB“teeal enrfeee. ae 
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make the velodfy across the Ixniiidaiy zezD at every point of the 
bonndaxy. 

TVlien the boundaries ate olane snifaces^ theimag^arethecpti* 
cal images reflexion of ‘ttie original vortex, considered as posi- 
tive or negative, according as formed lay an even or odd numh^ of 
xeflexionsw 

Thus the curve described by a vortex inside the angle bounded 
riie planes d— db^ is the Cotes’'s spiral 
rcosnff— C, 

and inside thespace boundedl^ the planes a;— 0, y^b 

is 

cot® am , fc^-fcoP am A-' ^ ^constant, 

(Quarterly Journal of Mathmaties, voL xv.}. 

A s^le vortex of strength m in a circular cylinder of radius a 
at a distence c from the centre vrill move vrith the velod^ due to 

• fl- 

an inuge of strength— m at a distance — from the centra and 

thezefore describe a circle of ndius e irith vcdodfy 
in a ill t c 


e 


and therefore in the periodic time — 

971 

A single drcular vortex in infinite fluid vrill move vrith a certain 
vdocityinriiedirection of itsaxis (‘‘VortexMotian,” TravB^ 

1869; ‘‘Yortexhlotion,” Helmholtz, Oclle, 1858); and,if another 
e^nal drcular vortex be projected coaxially after the fir^ the mo- 
tion of the first must be compounded ^th that due to the second* 
Consranently the first vortex vrill dilate and move slower till the 
second vortex passes thzoimh i1^ when it will contract and move 
faster till it passes throng the second, and so on. This can be 
verified ermenmentally with smoke rings projected from the 
circular hole^ or with half vortex rings, formed on the surface of 
water by drawing a semi-dzcolar blade a short distance through the 
water. 

The motion of a vortex ring projected perpendicularly agdnst a 
plane boundary will be determined by compoundii^ it with the 
morion due to an equal and opposite vortex rag, its opticd image 
in the wnlL ^ The vortex ring inll therefore spr^d out and move 
mote slowly in the diiecrion of its ftTia as it approaches the wall ; 
at the same time the ^molecular rotation, being inversely propor- 
tional to the cross section of the vortex, will he seen to 

Plane Motion qf Liquids. 

"Whm rile velod^ of the fluid is always parallel to a fixed plane^ 
we lake ^is plane as the plane of aqp, and then is— 0, and it and v 
are funclio^ of x and y, and the strram lines are plane curves. 

Oo^demg only the cases where the fluid is incompressible, the 
equation of continnify becomes 

du . dv 

* fhnction ^ exists called riie stream fnnction, 

and ^-constant is the equation of a line of flow. 

The spin at any pmnt 

> _1_ riit\ 

2 \dx^dy) 

2 \dal‘ } • 

a Tdodiyfimction ^ 


v— 


dx" 

dp 

w 


~dv’ 


tbereToie and ^ are cci^ngate fimctions of* and y, and 

fnnction, Helmholtz and 
Kn^offlaTc £sodt^ the solution of -rarions problems of dis- 

“ account of TrCh is given in 


when ^ ^ are the rates of change of ^ and ^ in the directien 

alt alt 

of the outward drawn normal to the bounding curve at the dement 
do. 

Since 

dn ds^ dn ds 
therefore T- — 

TTe can mtexdiai^^and^, and make p thestreomfoncrionand 
the vdodfy function ; thus from any given inotational motion 
in two dimendons another maybe derived ^ tumiiig the vdodty 
throu|^ a rig^t de withont altering its zof^itnde. 

Furinstance, if the axis of x be a source of ddiveiy m, then, 

since the flow acrossany cylinder of radius rism, the vdodQr must 

be ; and therefore 

9 -£l«>g »•. and 

whoe 6 is the angle made by a plane throng the axis of z and the 
pdnt with a fixed plane. 

If the values of ^and^be interchanged, we ohtaina vortex round 
the axis of ^ of strength m. 

« 

Plane Motion in a Liquid due to the Motion of Rigid Gylinders 
peryendieular to their Axes. 



supposed for dmplicily i 

led also by two fixed planes peipenucnlar to the of s at 

nnit dist a n ce from each other, the generating lines of the cylin- 
ders heiim supposed paralld to axis of x; then at all points of 
the honnmuy m the moving surface 

-«^->nonnal vdocity of fluid 

» velocity of boundary normal to itadf 

ds * 

and therefore -Y^+constant; and at nil points of the fixed 
surfaces ^””^2 riierefore ^—constant. 

"We mnst therefore discover a fnnction p which satisfies the 
equation 




and is equal to a constant round a fixed honndaty, and equal to 
— Yy-f-con^at round a moving boundary, moving with velocity 
Y in the direction of the axis of a; ; and pg the c^ugate fimotion, 
can then eadlybe written down. 

JSCi 1. The moving cylinder a circnlar cylinder of radius a, and 
the fixed cylinder a circular (ylinder of radius 5, both having the 
axis of s as axis. Then 

r 

p** - Vasin 




— a 


and thurefore, when r— a, 


and therefore 

If p^ denote the vdodty function of liquid filling the tylinder 

Yr cos 8, 

_ js+a® 

” 6®-a® ‘ 

In determining the kinetic energy of the liquid intermediate tc 

the cylinders, ^—0 when r«»6 ; and when r— o, 5 

therefom the kinetic energy of the liquid intermediate to the(ylin- 

y of kinetic energy of the liquid filling the cylinder 

r— a. Consequently, if the cylinder r— a he moved, the inertia to 
be overcome will he its own inertia, together with inertia of a 
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nuus o£ a liq[iiid the Tolrnne of the cylinder ; ilds is 

odled the efleetire ineitia of the cylinder. 

In partiddar, if h>-co, the effective inertia is the suss of the 
i^linder, increased by a mass of liquid of equal vcliune irith the 
cylinder ; and then 


80 that 


frmm - vi sin d, -T cos B, 
r r 


JG& 2. The moviim ^linder an dliptic cylinder, and tiie 
eylind«r a confocal dlipHe cylinder. 

Xlaia^ elliptic coordinates ^ 9, each that c coidi e ainfa n ave 
the aemi-axea of the confocal o cos c dn ( of the confocal 
t^berbola passing thnn^ a pointy Se beii^ the distance betireen 
thafoei; taena?--ceoshq cos^ p<»Cflinh psinf; andif p-^oisihe 
equation of the moving ellipsei, p>«i8 of tim fixed elllpyi t he?* 

ijf«...yc8mh g ain f 

^ , amhiJ^-iO 

satisfies the conditions that 


Kovti expanding, 

•^^i- 5 - 1+2 «» «t» 

casha>ciM( ^ 

\ and therefore 

nsstc sinhfifn— 

Similarly for a velocity V of the cylinder p«>a peipendicttlar to the 
line of centres, the cylinder being fixed. 


& 


S:+^t„o 


(li) i|paa - Ve linh a an {■" -Tjf, vben i|»a, 

(iii) ^r-O, iriben 

Therefore the cosjqgate fnnetion 


SO that 




ainh 1 




sinh (9-aj 

If ^'denote the V ' 
eylinderp^fl;, tiicn 

^■•y««Vccoshpcos#5 
and round the dlipse 

ttthhtt ^ 

7 ""fiSh 5 Pa) ’ 

while ^ is the sane fer each, and ^ Taniaheawhenij-iB} theie- 
ftwi^a^hinetic en^ of the liq^d^hehreen and v-fi is 

of thekinetieeneigjr of the linidd inside i|-o, whichis 

ia>7^ sitih a cosh a. 

^e the mass of the .yliadcr moat he iaanaaed bj- 
jjjE^j^ttnes the mass of an equal volume of liqdd to ^ve 

SS'SST.JSSfa a» 

Similarly far moSon parallel to the mi-mr axfa. 


3 Cext, sapposo a rigid cylindrical snrfacc to be rotating about the 
axisofeuith angular velocify e» ; sre must have .^Mvelocity of 
houndiity normal to itsdf 

„^i£b rf« 

wd ^erefore A- J «(a^-^p^-^coxlstant, at all points of the moiing 
boQndaxy, and i^MOonstaut, at all points of a fixed ci'iin&ical 
boundary. 

d. Take the two elliptic cylinders of Ex; ^ and suppo^ the 
cym^ U"-a to be rotatix^ with angdar velocity and the 
cylinder to be fixed ; since 

if wepat (cosh 2 q-i-cos 2 {), 

then (Q when 

+ constant ; 

(ii)when 9>S.4'-0; ' 

j and therefore^ satisfies the required conditfQa& 


velocity 
ill n 


1 paialld to the minor 

toL xvL). 


JL WKmn 49J: tot. XVI. K 

™»ene8}ana snnn^tii^ 

■e *-.vSn L!!?' *^P®*“S? 3» the distance hetimen than, 


(Qanrfeifi 
.&3L 
drrolor 

l-rtrom them, ood 

*-e - ««e_ain t 

**** ^ ~ t C^q~co,| » 

and then (»+d*+»ys 

* 

^Si."^,23Sa's£^43Sgy^ 


-Tn- .—B ^ ouecnon or the 

V, and if ^0^0 ]» the 

fr. _ Ye , 

^a-eos( «»st*nt, 

whem-aj ^ 

q«ce.i ^■^ 3 ?-® “ ^ iatewmdng 


^ rotating with nnt 

cSSTte*** ronfocal. and the nlues nnd'J'^rilf art 

afa-c)+dnh 

&ii20-a} ®”-< 

To find the kinetic enetgy of the iiqnid, aince 

i|~a, and n-A 

*^“i*** tanh (e-a)am*2f; 
T-iiwiVtanhCfl-a) 

and, ifJtdenotatlTtfilSlSJ^r’ ’ 

T “* Syrotion of the Kqnid, 

T-i«p.naa(«nh cosh fl-riah . eoah «) . 

tanhffl-.^ 

onhflcosh/S-rinh.oSri 

-lC *5 


nnd when 


' therefore 


vheiea. & 
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'nliirli satisfies the conditions v® 4 «« 0 , and when 6«“±c; 

in order that f “Jefr* when r—<i,,we must Iiare 

"S® , xP . . cos 2P\ 

^ -^+1 3 ) 2 i “4 •«- • 

fi=0 ' ' . 

and tberefore^ bv Foorier'a fheozmi 

A \ 1 £ . 1 } 

5 »-pl ' (( 2 k+ 1 )x- 4 « ( 2 n+lJ» * ( 2 «+l)x-r 4 « j 

AYhen all the cvlindeis present xotate, as if rigidly connected, 
about the axis of z \ath angular vdodty » at any instant^ then 
4- constant round the boundoiy of ^exy cylinder; 
and if vre put X ^ stream function of 

the relatire motion, rriatire to the cylmdei^ and satisfies the con- 

ditions .2w at every point of the liquid, and x**con- 

dx"" 

staut round the boundaries. 

Since x involves « as a factor, \rhich is a function of t only, it 
follours that constant is the equation of a stream ftnrof the rela- 

tive motion, andany alteration in tf does not affect the riu&pe of flic 
relative stream lines, the liquid being frictionless, and the motion 
generated from rest. 

6. Put 

a-' 

y- 


then 




and the relative stream lines are similar elliiises. 


Then 


and therefore 


' ❖“X+-^ op(a?+i#=) 




a?/, 


for the motion between tivo sinular elliptic cylinders, rotating with 
angular velodtr v. 

The Telocity of any liquid partide is ofwliatitwonldbe 

a“+0“ 

if rigidly connected to the cylinders ; hence the effective radius of 

gyration of the liquid is of the radius of g3rratiou of the 

homogenous rigid body occuiying the ^ace. 

£r. 7 . Put « 

X- -i;j 5 |p{V 2 (!i?-!'=)+a?+.«*-«*}{V 2 (a?-!f)-a=-!/=+ 6 *} ; 
then v^«* ~2op, and X“^» when 

\/2(af- j^) - a-- 0, 

-a®- 

wluch may therefore be taken as boundaries of the liquid. This 
problem is due to Mr Ferrers. 

Again put 

then V*X”* the hyperbolas 

2r(»~y)«aS-.0, 

may be taken as boundaries, but these hyperbolas are onlv the 
previous ones turned through a quarter of a nght angle. 

£r. 8. THien the liquid fills a rectangnlaT uy&d^ bounded hr 
ar— ±«, and j/— ±6 the conditions 


ami 


axe satisfied by putting 


da?^rfj/s 

die 

IT*-" 

^-0whenp-±5, 


dy 


.p-l» tan-i 

air V 




dx dj? 


Z'cnf 


when 


K 

K'- b 

{Quaiierl!i Jbmmal qf STathematies, voL sr.) 

f=. codi(2f+l)gcos(2f+l)H 

Infectjif if'«*cB3n® 2 (~ 1 )^ 

^ f=0 


gy 

2^ 


(2f+l)»cosh(2i+l)~ 


2 a 


„ f=« codi(2f+l)Hcos(2i*+l)S 

«gp2(-i)« ZT 

i^o (2« +1)> cosh (21+1)^ 


then 


( 1 ) 

^ ^ rf 4 « ■ d|/s ’ 

( 2 ) 

(S) ^.- 5 x(«s-aS) 


wheiiy««±a ; 
whenp«±b; 


and therefore ^ satisfies the required conditions, and is therefore 
fhe rtdae reqzdred* 

Ex. 9. Consider liquid fiUin^ the interior of a cylinder, whose 
cross section is an equilatmul tnangle of altitude h, and let a, A 7 
denote the perpendicular distances of a point in the interior from 
the rides. If we put 


then 


X“2w^ . 
rfTC . <PX_ o.. 


and stream function of the rdative motion, supposing the 

cylinder rotating with angahir vdocity y . 

Therefore the cubic aiBv^constant is the equation of the path 
of a liquid partide relative to the (^*linder, when it is moved 
in any manner ; and dso for the cylinder hounded 1^ ojSy— Ci and 

We have supposed the liquid motion to have beengeneiuted from 
rest by tiie motion of*the moving cylinders, but we might also 
have supposed the liquid to have been of infinite extent, and 
streaming |mst the cylmders as fixed obstacles ; in that case, the 
stream function of the relative motion X”*4^*b^Vf and x satisfies the 
relations 

^+^-0 

and v""Constant, the equation of a stream line, and therefore also 
of a boundary ; also at mfinity 

dx dy '• 

For instance, if in liquid, moving with velocity- V parallel to 
the ads of y, the fixed drcnlor cylinder r»a be introduced, then 




i- o* 


— bin e+Vy 
r 


If the elliptic ^Iindcr q—a bo introduced, then, since /3—oo, 

X-V?/- Vc Sinh a ^hi>-cPshn ^ 

^ smlia-cosha 

-•Tc sinh ij rin Vc shih a sin { 
ttTcc* sinh (<0-0) rin { 

««Y(a+b} sinh (u-a) sin 

If the aris of s be horizontal, and the liquid supposed of infinite 
extent, and or^^ally at rest, then a circnlw cylinder of denritv cr, 
projected in any manner per^dicnlor to itslengtii, will describe a 

parabola with vertical acceleration A 

If, however, previously to projection, a vortex exist in the liquid, 
co-axiol with the cylinder and of strencth m, then any motion of 
the cylinder will not affect the riredanon of the liquid round the 
cylinder due to the vortox, and inequalities of pressure round tlie 
cylinder win arise from the vortex motion. 

Lord Kaylrigh has shown (ATessenf/rr tf Ufathcmatiest vol. vii.) 
that, if no forces ac^ the cylinder wOl describe a cirde in the same 
direction as the circulation of the vortox in the periode time 

^ £i!i£, where the circulation of the vortex is 2irfl-w, a being the 

radius of the cylinder. 

If the axis of the cylinder bo horizontal, and the inflnenee of the 
boandaries of the liquid neglected, then the <^linder wiU describe 
a trochoid, and for a particular vrioci^’ of projection can be made 
to describe a horizontal straf^t lino (ilfeswnarr qf ilfa/AemafiV^, 
voL ix. p. 118 ). 


^ For the onfCogy behreen the molten of a llqnld In a cylinder and the tonion 
of an elastic bar. i^ted out hr St Venant, consult Tbomson and Thifa iTatvral 
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Oonseqneiitlyi when vre miist hare 


On the Motion of a Solid through a Liquid, . \^iisc^ucuujri iv«i 

If we fahe an origia 0, and axes Ose^ Oy, Qz fixed in the bo^, 
then, if «, r, ic, n, r denote the component linear and angular “nd wnen A— Aj « « 

velocities of the body at any instant, the rdodty fonctlon At -XifBi + vi}— 0 , 

0-«lfi+rfe+tefet«ia+BI£i,+Oa. 
where the ^*a and an fonctions of x, y, ^ depending eadj iqxm 
the shape of the body. 

To determine we may snppose the vdocify » onfy to exis^ 
and thus most satisfy the conditions — 

(i) V^-0; 

(ii) the cosine of the angle between the normal to 

CIA 

the saifoce and the oxis of at the surface of the moving body ; 

(iii) ^-"0, over a fixed sniiaceL 
Similarly for 4^, and ^ 


when Ao, Co are the vnlnes of A, B, Q when A— 0, and Aj, 
Bn Qi when A»Ai . 


fence 


and 
Similarly 




ar ^Pi+Ci _ . 

^ Ba+Qo-lh^C,' 
, A+Bi+Ci _ 

“£5,+0,-i8,-C, 


To determine Xi? ^ mavsirepQsetheTdocifyy onlyto exis^ and 
and then, /, m, n being the dliection<*co8ine8 of the normal to the 
surface, xi satisfies tiie conditions-* 

O’) ^xi-Of 

(H) ^■"Ay-ins at the surface of the moving body ; 

(iiO s fixed snrface. 

Similarly for g. and xr 
^ For a cadfy^^ed with iiqnid in the ihteridr of a moving body, 
smre the liqmd moves as if solid when the moving bo^ has a 
motion of truidation only, therefore ^ 


* Ai+B+C| 

C^+Aq— Pi* A} 

dr -1 - -dl+Bi+C , 

If the inner ellipsoid had been fixed and tho onter moved, we 
dionld have had 

d- Aq+Bq+C _ 

Ao+Qq— A j*B| 

fixed, and the inner to have the 


The only cawa pMClBcaUy^Trf *aw thiee where the himndins anSiW *^9 w»ter dlips^ fixed, and tihe inner to have tin 

enrfaeee are eMniliir or eonfocal snrfaeee of tha nnyinj ® ' natjefy the reqnired con- 

1. Oonaider the apace betveen the ellipaoid j Xi-Mjp+1T(B-C)y5, 

and a rindl.r«.d eiinflrfy ritnated ellipaoid rigidly“oon.J«ted with ^ pi? a To 

it;thenolirioiielyx,_S^;:^„fo-ri-„._.t,-_, . . » » 


and 


* wira For tiien w’xi-O, and 

notion; and therefore I,, l/dw <fc \ /^r jn\ 

0). I 

Therefore M and JT innst bo deiennined from the equations 


it ; thenobiiondyxi 

^-la+cy+ies+w 

ir+c* 

The liqidd fiUinp flue space will behava thecefon like a body of 

canal naes, and of piincipalxadii of gyration 5:::^ 

of ^ of ^Hon if flu Honid wen eoli^rf,’ 

Be. 2. Con^erfhe liquid^ngthe space between the cUipeoidB 




the ellipsoids beii^ eonfocal, snch that 


W 


-I — TA„ 0 ,— o*+A„ «a=-«?+A,. , 1 / 1 , V 


where 

and 


)*-(o^+aX«®+a)(<?+a), 

a? cyS ^ 

*0 that * ®*+A ^+a'^?+a""^ - - - . . 

eonfocal ^•^oidpasstogfl^g^a^^**^^'^® Mmi.«ris of the 

A+B+C-|. j 


I and 


1 


I - (y j 

also, if p be the lencth of fi. ^ “^83“^ velocitieB. mored with ^ven 

^"“*-+*)P+(»*+X)ia*+{ds+A)«s 1 , 

and therefore o dA. -4 — i 


W 1 

. m. 


ditions by potting 

whm M and If an conatSfa.”*'^^'^' 

rfi. ^^1-0, 
rfn da * A-gj 


For 

cad 


(Be- ^(^+^)-(Ao + B,+cyM _ 1 y 
Xirir(B-C)yc ' 

'Sr^sf. 


“^l+XAi— — 3EL_sr 
(dS+jgP® 

- {M-ir(B + C)}f. 


™ "oa me ror the 

BaBidintheiiifa»w:p»«a;|,_ Aa+By+Q. 

filling the inner ellipsoid the liquid 

- ip/d&ds uci, ' ^ ^ ^ J**®!!® fineiBY 

«. ■ ■ **" . “^ *“***“ ^***““***87 of the liquid in 

interspace is „ 

effipeoid for *“*«**“ 

effecbTe inertia panlS to theaxisof^fa”^ a% and fherefwe the 
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with similar e]q9r8Ssioii8 for the effective inertia parallel to the axes 
of If ends. ^ ^ / 

If the outer ellipsoid be indefinitdy laxge^^ Ihen the effective 
inertia of the liquid paralld to the axis of x (since Ax'»B|^Ci”»0} 

which| in the case of the rohere, is half the effective inertia of the 
liquid inside the sphere^ since in the sphere ^ 

nor a rotation aTOUt Ae axis of x of the inner elliiucdai it follows 
in the same way that the effective inertia of the liquid in the inter- 
face is to the efibctive inertia of the liquid filling the inner dlip- 
smd in the ratio of the i^s of the two motions, which, supposing 
the outer eUipscid indefinitely large. 






(•^+-^)(Bo -Co) - (A„+Bo+Co)(-^-^) 

and therefore the effective moment of inertia of the liquid about the 
axis of X 

* (Bo - OoXl^ +<?) +^Ao+ Bo+ w* - f > 

with rfmilftr efressions for Ihe efibctive moment of inertia about 
the other axes. * 

Me, 8. In the case of two spheres and the liquid between, the 
x's are all zero, and, if the spheres he instantaneoudy concenmc, 

j 


. ( . 


supposhig a the radius of the moving, and Oj that of the fixed 
sphere. . 

This is a particalar case of the confocal ellipsoids, when a»b^e. 
For then 

2(Ao-Ax) * 

Therefore 


When the f heres are not concentric^ enressions for the effectiva 
inertias have been obtained by the me&od of images by Mr W. M. 
Hicks (Pht7o8ophica2 Tranaaelionsg 1880). 

The image m a source at P of strength /t outside a fhere is a 

source inride the sphm of strength at a distance ^ from 

the centre,, a bring the radios of the sphere^ and a rfnlf 

reariiing from the image to the centre of line strength — & ; this 

combination will be found to produce no flow across Ihe surface 
of the sphere. 

Again for a source P of strength ft inride the sphere, the images 
will he a source of strength ^ at the inverse point of P, that iiE^ 
a® 

at a distance ^ from the centre, and a lino rinic ^-^thenceto 
infinity. 



The determination of the 4^s and;^8 is a 1rinftTnnti«d problem, as 
yet solved only for the cases we have mentioned, and tiie discovery 
of the solution of fresh problems is at present engaging the attrition 
of mathematicians. 

But supposing tiiem determined fhr themotion of a body through 
Uqifla, then T, the Imetic energy of the ho^ and the liquid, 
he a quadratic function of u, v, to, p, f$r; so that we may put 

.... +2egiar+ .... +2c^^p+ .... 

In all twenty-one terms ; and, in order to determine the wemay 


suppose all tiie velocities except one or two to vanish, and then we 
;t 

Cj2*s^+p^^li[fidSf .... 

where Mis the mass of the body, 

where A is the moment of inertia of the body about the ams of x; 
&ese are obtained by supposing all to vanidi excrat u orp. 

If we suppose all to vanidi except v and to, we mid 

and 2T-|P^^dS+M{«=+«eS) 

■»CS2'*^+ * 

Similarly the other coefficients may be determined (Eirdiboff, 
Fbriesunpsn fi&sr ifothematischs Phvrib, ^ 240). 

In particalar cases of symmetiy^ we coefficients of the products of 
^ g, T can he made to vanidi by a proper dioice oi axes; and 

in w cose of the ellipsoid, the only case for which the coefficients 
have os yet been detennuied, 

Cii-M+4irpa6c_.^ 


or 


c (Bo-C,)(y-ca)« 

" ^ (B.-Co)(6!‘+<i)+(Ao+Bo+Co)(6*-<?)' 


while 



liquid of density p, and subject to gravity, the sphere will describe 
a parabola, with vertical acederation- ^"^ g. 

ir+UP 

Havi^ expressed T nowas a quadratic function of Ujic, n,9, r» 
the coeffirients bring functions of the shape but independent of 
the porition and orientation of the body, the Hamiltonian equations 
of motion lead to the equations 

£/dl!\ 

dt\d^) 

d( 6 ^\ dT* dT , dT - 

d< Ul>/ “ ^Ar ~ "do ®dw“^* 

For if F denote the resnltant linear impnlse in the direction, 
Jhrod fn QMXoe, whose direction-cosines are Z, m, n, tlien 




. dT dT 
+*»xr + «3- ; 


Hn ^"*d» 

and, differentiating with respect to the time, ainco 
til tim « d/n . 


** dt l d^du) dv ^dio i 

I H^dv J ^ du j 

J dfd^\ dT ^ dT) 
i dZ\dto/ ^du ^dv { 

^ZX+mY+fiZ, 
for all values of Z, wi, n, 

A^in, taking a Jued ^gin, and supposing G the impulsive 
coupe' about a straight line throng the origin fixed in space 
whose direction-cosines are Z, wt, n : 

ft i/dT , .dT dT\ 

\dp ^dw " ^ J 

^ <ZT 

. Vdjr du "" 


+ M 


:) 

{§^’S-€y 


where c are the coordinates of the centre of the body. 



456 

* <E3b tait5c*0> ■p*"0| 

dentitbeD, aioco ^ ^ * dt 

S-'1^3)-'f*’S"2”B! 

«tKS)-g*'S-S-St 


+ni 


hydromechanics ^HVPB 0 P.•^-.MICS. 

® V «J 

rational fimrtfonrfwS 

In astateot Bttsady motioii. w is constant, ond^- b>ss 
andthepefow 


I or 
a 

I the 


••^£i***wi3I+®h f 

fotftUvelofisof^w, «- , - i 

Kao external forees aot, then three ml 

(1) T^constaat; 


ei{r.)‘*(S)'HS)‘-™***‘ 


n\ ^4.~ — +S S-constant 

353? , , ,. fi^itatoOZiS'ttiditwttono^^ 

extiKssing the fcct that the enerw is conslmt, and also the force j 
^ eoanb constitnents of fte re^tant iwp^ 

For a MdyHke an eQipsoid, nsn»g sm^ suffixes, 

T-^(ei«s+eit*+eii^+e4i^+c,a*+<ii*) 5 


!s. iL.S. S-+hzSl i ; 

€4 ic Cl s Cl 

and ve must therefote have 

tft OZ in the directioiLof the rwnltant linear impulse F. then 

Z 


Annatcn, vdL xirA 
The equations of motion become 


^—^Ca-cr+c^icff-O . e , . 

. . . 

"let 

e,'^-^«g+&tP“i> . . . ■ 

f4^-fe-e,)jr-(ti-«^He-0 




( 1 ). 

m. 

t»);l 

W, 

( 6 ), 

(6). 



Mnldiilying the equations by 11 , r, ir, 2 ^ 9 , r, and adding, 
,„dr. , rfie.,„dp. ..dg . ,_dr „ 

or J(Cxtt*+c.*®+e^+C 4 |i^+Csap+etf^-T,o constant . . (i). 
Mnltiflj‘ (1) hr (^} Vr ond add ; then 

dtff 


• die , • dr , • dec n 


10 ) the ^ being supposed at 0 the centre of the sphere, 
eiU<» component momentum in ftirection OA^ -*F sinO eos^t 
e^tr« „ ff OB-i^FsinOsin^ , 

e^io— „ If OC-^F COB 6 

and therefore equation ( 10 ) gives cos 0 ns an elliptic function of f. 
Since 

li^sin ^9-sin0oo8(| 
g»cos^+sin 0 dn i 
equotum (9) becomes 

' e4 8in^ei^4'e^r COB 0i*G (11); 

d^ G^i^cos 8 

dt““ c*wnS0 ^ 

1 1 G+iy 1 . 

"*2 tit l-cos e'^ 2 csi l-^cose ’ 


or 


and ^V+<!iV+<^Sjc*-F» (gj, 

F heiiiga constant, the reshltant linear impolse of tiie wotion. 

Again, mnltipljing the equations (1 to 6 ) by c^p, I and therefore ^ will consist of elliptie integrab of the third kind. 

r«r, Cjir, adding and mtegtating, '*** * a - . • 


c^tVp+c^tVji-^tifir^^O, a constant 





(lonent 


„ . . .is acted upon nt crciy 

[e whose axis is 0 £, of magnitude 

ton e , 


, hting supposed to be the equatorial moment of inertia of the 
VthJ Wy l« of reflation, f,-% and the motiim eon be diiecKim of motion id O, then OT lies in the plane 


expr^ hr elliptic fanctions. For equation ( 6 ) sbowa that ru 
constant, and equation ( 0 ) beeves 


ZOO^ and, 

tan OOT-& tone. 

We mar determine the steady motion from elementary reasoning; 


^ 

I M mr ttOG be nie 0X18 ^ the resultant angnlttriDomentum (also lying 

•— r-(F=-ci*ic«)f 2 T-i^-d?.rS- -Sli- {G-CtC*ir)* “opianfi ZOO) making an angle iB rrtth OC, and if iiM the con* 

^4 ^ Cl ^ fj'M "a" I ^ Btant valoeofi^, then 


2fthS.'‘""'*”“ *» “ «®PK« f^efion 

Pat «-.# cos/, r- -» sin/; ftsa from ( 1 ) and (S) 

d/ Cj ' 

atiUonsl fanction ofts; and therefore / is exntessed in terms of 1 "Ti. ka •' 
ft. time hy elliptic integials of the third fcrndT I *** <>C, 1 


Bnt 

and 

tiieiefore 


G|£ sin (0*- g)i-imjne88ed couple 
— tan0. 

G cos 3^4V*» 6 tin ja** ’ 

-p sin 0 ; 

tnn gsrea^ sin e ; 

V 


and if 7 he the an£[le made hy the asds of instantaneous rotation 


tan y^JL sin 0 . 
' r 
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CocMcicnts for the Discharge aver WeirSj derived from, (he Experiments of Mr SladnccU. WhmmoietJianme ea^miMnt made 
with the same head^ and the results'were prUty vniform^ the resulting eoefieients are marked with an ( ). The effect of the eon* 
verging wing^hoards is very strongly marked. 


Heads la 
Inches 
measured 
flromstlU 

Shaip Edge. 

Planks 2 Inches thick, squaxe on Crest 



Crests 8 feet wide. 




10 feet 

8 feet 

6 feet 

10 feet 

10 feet long, 
iring-boaxds 

8 feet long, 

8 feet long. 

8 feet lone. 

6 feet long. 

10 feet 

10 feet 
long, faU 

Water la 
Reserrolr. 

long. 

long. 

long. 

long. 

long; 

makin g an ancle 
of 60*. 

lerd. 

faUlinlS. 

faUlInlS. 

level. 

longflevelJ 

linlS. 

1 

-677 

•809 

•467 

•459 

*435» 

•754 

•452 

-545 

•467 


•381 

•467 

2 

■G75 

•803 

•509* 

•561 

•686* 

•675 

•482 

•546 

•533 


•479* 

•495* 

3 

-630 

•642* 

•563* 

•697* 

•569* 

... 

•441 

•587 

•539 

•492* 

... < 

... 

4 

•617 

-656 

-549 

•575 

•602* 

•656 

•419 

•431 

■iSff 

•497* 


I *515 

5 

-602 

KMia 

-588 

•601* 

KMa 

-071 

•479 i 

•516 

... 

... 

•sis 

• •• 

6 

•593 


•693* 

•608* 

•676* 

... 

-501* 

... 

-531 

•507 

•518 1 

1 -543 

7 



•617* 

•608* 

•676* 

... 

•488 

•513 

-527 

•497 

• •• 

1 

8' 

••• 1 

•581 

•606* 

•590* 

•548* 

... 

•470 

-491 

... 


•468 1 

; -507 

9 

1 


•600 

•669* 

•558* 


•476 

•492* 

-498 


■486 1 


10 



•614* 

•589 

•584* 

... 

... 

... 

... 


•455 1 


12 




•523 

•534* 

... 

... 

... 

... 




14 


... 

••• 

•649* 

... 

... 

... i 

... 

... 

flBH 

flBH 



1 Tbe dlacbarge per second ruled Itom ^61 to *665 cable feet in tiro experiments. Tbe ooeffldent *435 is derived ftom the mean Tslne. 


Special Gases of Dischaeoe feom Orifices. 

41. Oases in which the VdoeUy of Approach needs to he 
taken into Account, Eectangular Orifices and JVb^cv.— In findinj^ 
the velodfy at the orifice in the nteceding inTestigations, it 
has heen assnmed that the head a has been measured fr^ 
the fireesni&ce ofstOltraterahore the orifice. In many caseswhich 
ocenr in practice the channd of approach to an orifice or notch is 
not so laige, rriatiTely to the stream throng the orifice or notchi 
that the velod^ in it can be disr^rded. 

Let ^ 2 * ^ ifiS' ^1) the heads measured from the £cee prhee to 

the top and bottom edges of a xectangoiar orifice at a point in the 



Fig. 51. 

diannel of approach where the vdodfy is u. It is obrions that a 
fall of the free surface. 



has been somewhere expended in prodndng the rdodty v, and 
hence Ihe tme heads measured in stul waterwoidd have been ^2 
and Gonseqnentiy the dischaige, allowing for the vdodty 

of appmeh, is 

.... <i). 

And for a rectangular notch for whidi /i2~0, the discharge is 

J. (2). 


orifice issues with a head which may have any value between 
^2 audli. But a filament issuing in the lower part of the 
omce has a vdodty due to A" -A’" or A, dmply. In the upper part 



of the orifice the head is variable, in the lower constant. If Q«, Q, 
are the dischai]^ fiom the upper and lower parts of tiie oxmee, 
5 the width of tiie orifice, then 


Qi— - * 1 *} 

Q^^cfifA* - A)V2gA 

In the case of a rectangular notch or weir. A,— 0. Inserting tiiis 
vdne, and adding the two portions of the disenarge together, weget 
for a drowned weir 



where A is the difierence of level of the head and tail water, and A^ 
is the head from the free surface above the weir to the weir ciestr 
If velodty of approach is taken into account, let$ he the head dne 
to that velod^; then, adding ^ to eadi of the heads in the equa- 
tions (3), and reducing, we get for a weir 



In cases when n can he directly determined, theseformuhe give the 
disdiaige quite simply. Tnien, however, tt is only known as a 
function of the section of the stream in the channd of approach, th^ 
become complicated. Let fi be tbe sectional area oi the channri 

where Ax and A. are measured. Then and h— . 

fi 2gfi= 

This value introduced in the equations above wonld render them 
excessively cumbrous. In cases therefore where fi only is known, 
it is best toproceed by approximation, (kilci^te an approximate 
value Q' of Q by tbe equation 

Q'=|e6V^{*.--A,-} . 


QfZ 

Then nearly. This value of $ introdneed in the equation 

above will §^ve a second and much more approximate value of Q. 

42. ^rtially Suhmerged Eeetangular Orifices and Ketches.*- 
When the tail water is above the lower hnt below the upper 
pf the otific^ the flow in the two parts of the orifice, into whic^ 
is divided by the surface of the tau water, takes place Tinder difiei 
ent conditions. A filament (fig- 62) in the upper part of th 


- J(A + 5)® - . . 73); 

an equation which may he nsefiil in estimating flood discharges, 
t Bridge Piers and oth^ Ohstruetions in Streams. — ^When the piers 

I of a hridnaie erected m a stream th^ create an ohstroction to the 
! flow of the stream, which causes a diflerence of soz&ce-level above 








— i 


A 

1 — 


1 

A. 

1 

1 





i 




ng; 53. 



andhelowthe pier^. 53). If it is necessary to estimate this difier- 
ence of levd, the flow between the piers may he treated as if it 
ocenzred over a drowned weir. But the vaine of c in this case 
is imperfectly knowxL 


XII. — 60 
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iS^fS^S^iTSS 

finnivliieliasiii^tm xmter wMch comes 

S^fyffig^5£?5SS;SaX”i»JM4 

overaweir,as m ■ n ir ■ ■ 

tha depth on 
theiFeir and. 
eoDseqneutlY. 
the vdocify 
duqge. Fi^ 

Si 9hxm one 
of these ee^ 
latiii^ veils 
in thefonnin 





T^bi. 


intnefonnin « w « « 

wMdiftwverefintihtTodncettcmthB^AcjtcrYatei^^ m 

55 a more modem veir of the same kind deamed Mr Binue 
fertile Bradford Watertrorks. men tiieqoanfi^ofvater coming 


Plm of 
Catt Iroitf 
Koy 


[llYDBAUUCS. 

be about one-thiid greuter fljaa .that from a *“12®,"““ 
same size. On the other hand, the energy’ of .the flnid Mr nnit of 
^ht is less than that of the stream from a nmole ^fieo irift ^ 
aaiM head, beconse prt of the energy 

at the point whero Ae stream cxpMds to fill tim nonthpiew, tto 
tog something like that which occurs at an abrupt change 
ofecetioDo 



Tig, 55. 

dovnthe straam is not exeessiTef it drops orertne velriniOBtmns* 
Terse A a nnd leadUra to the nsemdrst. In flood, the vater aprinm 
om the month of tms dunnel and is led into a waste 
It wvf he assumed, probably vith tLcemcv enoi^ for practical 
pmpMe^ that the pamdes draetibe the pamoohis & to tne mean 
Tdodty of the vato passing over the wdr, that is, to a Tdodty 

i'N^, 

whm A is the bead ahoiTe the crest of the wdr. 

1 1 J«n* J® the width of the orifice and oe— w the diflereneo of 

lired^itsedgH(fi^G 6 ). Tto, ifapartidepassesframatofiinf 

y-isP, 

* ^ 

;riaKhMo'£ 

^ft^eds from the divisiL on 


««ttacaen..tthepointofdischaigeu neSSfafoS’t 



U -^f^Vff/r 


Fig. 5(>. 

Let flg, 57 remsent aTcssrl duchiurging throngh a crlindrical 
monfhpim at the depth h from the free raifoce, and let the axis of 
^ Jot XX lie taken 
as the datum with ^-r- , r - 
zeferenoe to which s=5™==!~ 
the head is esti- 
mated. Let A bo 
the area of the 
mouthpiece, » the 
area m the atremn 
at the contracted 
section £F. Let 
r, « be the rcloclto 
and pres s ure at 
and r.,^ the same 
quantities at G& 

If the jflschaigq is 
into the air, pi is 
cqual^ to the otmo- 

^^eiie pressnre fl«. - - 0 - 

The total head of any filament which goes to form the jet, token 
at B point where its velocity is scnsihlyzero^ in ^ ; at EF tiio 

^ ^ ® 
totdheadis .^+4; BtOHitisil+S. . 

-.y V Sy 

EF and GH there is nloss olhcad due to abrupt chance 
of vdocity, which from cq. (S), f 3% may have the value ‘ 

lr-t,TP 

hS®A**^4 “t “I®®' it to the 

bSbSdJI®^ ^ filMaenta start into 

+t-^+£l.+t=Il!P 



Tig. 57. 


'-■S'-t- 


I mt of contraction 
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Supposing the dischax:^ into the air, so tbat^i-i;., 


"7 — h — 


( 1 ); 


\Aete the first term on the right is evidently the coefficimt of 
i^ocity for the ^lindrical montiipiece in terms of the coefficient of 
contraction at £F. Let c^-«0'64| the valnefor simple orificesi then 
the coefficient of velocity is 

c, , V. — .j-0-87 .... (2). 




The actual value of cw found hy ei^riment is 0*82j which does not 
differ more fixmitiie Aeoretical value than might 1» expected if the 
friction of the mouthpiece is allowed for. HencCf for mouthpieces 
of tiiis kind, and for the section at 6H| 

c«»0-82 Ce— 1*00 c»0*82, 

' Q-0‘82n'*s/2iA 

It is eoty to see from the equations tiiat the pressure p at £F is 
less than atmospheric pressure. Eliminating we get 


or 


n f h nearly . . . 
paj^a-JGAIbpersq. it 


( 8 ); 


S a pipe connected with a reservoir on a lower level is introduced 
into the mouthpiece at the part where the contraction is formed 
(fig. 58), the water will rise in this pipe to a height 

KL-2!^F nearly. 

If the distance X is less than this, the water fiom the lower reservoir 
will be forced continuously into the jet by the atmospheric pressure, 
and dischai;^ withit This is the craoest form of a kind of pump 
knoTO as tiie jet pump. 

45. Convergent MbiMpieces , — With convergent monthnieGes 
there is a ^tmctionirithin the moutiipiece causing a loss of neod, 
and a duninution of the vdooity of discharge, as with cylindrical 
mouthpieces, l^ere is also a second contraction of the stream out- 
side the mouth^ce. Hence the discharge is given by an equation 
of the form 

Q-Cpc;.nN^ (4), 

^ere n is the area of tiie external end of the mouthpiece, and (vA 
the section of the contracted jet beyond the mouthpiece. 

Cmvergeni ITouthpieees (CfasUTa Sxnerimenii^ — SmalUat 

- - - 

2"6 diam^ora. 


Angle .f 
ConTergence. 


O' 


O’ 

1 ’ 

»• 10* 
4’ 10* 
S’ 26' 
7’ 62* 
•8’ 68' 
10 " 20 ' 
12 ’ 4 ' 
18’ 24' 
14’ 28' 
16* 86' 
•19’ 28' 
21* O' 
28* O' 
29* 58' 
40* 20* 
48* 60' 


Coefficient of 
Gontnetlon, 
Cc 


-999 

1-000 

1-001 

1-002 

1-004 

-998 

-992 

•987 

-986 

-988 

-979 

-969. 

-958 

-945 

•987 

-919 

•887 

-861 


Hie maxfannni 


Coefflelent of 
Velocity, 
Cw 


•880 

-866 

•894 

-910 

•920 

-931 

•942 

-950 

-955 

-962 

-966 

•971 

•970 

•971 

•974 

•975 

-980 

-984 


Coefficient of 
Dbeharge, 
e 


-829 

-866 

•895 

-912 

%24 

-929 

-934 

-988 

-942 

-946 

•941 

-988 

-924 

-918 

•918 

-896 

-869 

-847 
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The values of ew and Ct must here be detennined by experiment. 
The above table ^ves values sufficient forpractiod purposes. Since 
contraction be- 



increases with the 
convergrace, or, what 
is the same thing, Cc 
diminishes, and on 
the other hand the 
loss of eneiOT di- 
minishes, so that Cv 
increases with the 
convergence, there is 
an angle for whi(di 
the product cwi 
and consequently the 
discharge is a maxi- 
mum. 

46. Divergent Con- 
oidal Mcuthjrieee . — 

Suppose a month- 
mece so designed 
^t there is no 

abrupt change in the xi- ko 

section or vdocity 

of fte stream passing through it. It may have a form at the inner 
end approximately the same as that of a ^ple contracted vein, and 
naw men enlarge gradufdly, as shown in fig. 69. Suppose that at 
J^it becomes cylindrical, so that the jet may be taken to be of the 
diameter £F. Let co, v, p be the section, vdodty, and pressure at 
CSD, and fi, the same quantities at EF, being as usual the 
atmospheric pressure or pressure on tire fr^ suridie AB. Then, 
since there is no loss of ener^, exceptthesmallfrictional xesistance 
of &e surface of the mouthi^ce, 

2,^6 2flr^G‘ 

If the jet^ discharges 
into 'the air, Pi^Pal 
and 

o,® , 



or, if a coefficient is 
introduced to allow for 
friction. 

where ew is about 0*97 
if the mouthpiece is 
smooth and well- 
formed. 


Hence the discharge 
depends on the area of 
the stream at EF, and 
not at all on that at 
CD, and the latter may 
be made as small as we 

please without affecting the amount of water discharged. 

There is, however, a limit to this. As the vdodty at (ID as 
greater than at EF tire g 

press u re is lessg and 
therefore less than 
atmospheric p^^ssure, 
if the dischtt tg e is into 
the dr. If GD is so 
contracted that p»0, 
the continuity of flow 
is imposdble. In fact 
the stream disengages 
itself from the month- 
piece for some value of 

^^^m the equa^ons, 

G G \ 2flr ;• 

Let Then 



Fig. 60. 
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tdienee find that^ nrS2 become zero or native if 



or, putting ^ 

j 

In pnetice tiieteviU be nn Sntennpto el tbe fnUboteflowitU 
a less ratio of Abecanse of tbe disei^gementofelr&om the water* 

ip 

Bot^ snppotiim tills does not occur, the nminmin dischatge of o 
moathpto of this hud is 

^(*+9-) ’ 

that i8» the dxsehaise is the same as for awell-bellnioothed mouth- 
piece of area te, and without the expanding port, dischaigiiig into 
aTaeuum. 

gent monthpiece nunr be amaoed to act 
61. The water widen sillies the eneigjr 


aTaeaum. 

47. M Afflffr.— -A di 
os a pfunp, asshovnin 

^ — 



Tfiiu crI7l/fn{^a J^erticaMded Zoel* 

Snpposo tne lode chamber, which has a water snrfiice of n square 
feet, is emptied throuy^ a slnice in the toil jgates, of area tt, placed 
below the ttil-wnter IcrcL Then the eficcbvc head ptododngliow 
tbronnh tlie slnice is the difierence of level in the diamber and tail 


jIBwA wraUr Ifvrl 11 

c 



j... ,yr. 



i A 

i i 

Z&ri waiiT fovZ 


: 

. 


1 

^— — 

l^'Tirr-rr- r 

• . v* 

Fig. 63. 

' 


Tig. 61 





6A 

jn*i Bit (As naetvoSrrf tniiia.*.i„ - 

iiit(»wli«ihtlieTOtoigga^*»’» pnmptd; Ci* OewtOTofr 

^ueadwhi^ 


m WTO DiicT s seconos. Jbet-dA be the fall of level in the chamlier 
daring on intmal dL Then in the time dt the Toliune in the 
chamber is altered by the amount - Gdh, and the ontfiow from the 
sluice in the same time is cvN/^df, Hence the differontidl 
equation connecting h and t is 

o» nh •» 0. 

For the time f, dnring which the initial headH diminishes to anv 
other rolne 

n /-A dh^rt 
*n/S X 

-.£1 /I? /Sfi 

V n '“v » 

^Foyhe whole timeof emptfing, daring which A dimi-n.V, ft fton 

'"V 9 

^mmri^ tliis trith the equation for flow under a constant head. 

*rtthc time i. donWe that wS for“& 

^ Ai? heat 

* iai»g the Iwik Oirongh a rinice in the head cates is 
ttactif the same, if the aluice is hdow the tail-water lerol lint If 

Sh thJtiSe?^ ^ ^ “ttetwanls it diminishes 

PcAcricu, Use op Oiupioes ix Gavoiko 'Watek. 

JLJl passed ftiOTch aknown orifice 



t-in^ihcnce 

^KP^^orifiwhTO^® Of water riRnlat 

onficeonePrenchinch in fwma ciwulat 

was temedVaS, dd« 

of water to otacraUr definite 

’rfffi£»^ceofade®i^„?^t^^^f r » »eter, ofeirale 
PP®* . If the head in the water *“**®^ocedintheeorricc- 

water wmM «i« » drtatte 

as on ex- 
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51. Jicasiirenicnt of the Flow in Streams, — To dctennine the 
quantitv of mter flotriog off the mimd in small streamsi which is 
arallable for water supply or for Staining water power, small tem- 






0 

ST 


Flg. 64. 


ponuT weirs are often used. Thesemajbeforxnedofplankssupported 
by piles and paddled to preTent leakage. The m^nrement of the 
brad maybe made byathm-cdsedscaleatashort distance bdiind the 


weir, where the water surface has not b^un to slope down to the 
weir and where the velod^ of approach is not high. The mcasnrc- 
mentsaieconvenientlymauc from a short pile driven into the bed of 

Scale Weir 




Fig. 65. 

the river, accnratdy level with the crest of the weir (fig. 65). Then 
if at any moment the head is 7i, the discharge is. for a rectangular 
notch of breadth 5, 

Q — %cbhy/2gh 

where c«>0*62 ; or, better, the formula in § 3S may be used. 

Gauging weirs are mort commoidy in the form of rectangular 
notches; and care should be taken that the crest is accurately Tiori- 
zontal, and that the weir is normal to the 
direction of flow of the stream. If the planim 
are thick; th^ should he bevelled (fig. 66), 
and then the edge may be protected a mctu 

plate about -^th inch thick to secure the 
requisite accumcy of form and sharpness of 
edge. In permanent gauging weirs a cast 
steel plate is sometimes us^ m form the edge 
of the weir crest. The weir should he large 
enough to discharge the maximum volume 
flowing in the stream, and at the same time it 
is desirable that the minimom head should 
not be too small (say half a foot) to decrease 
the effects of errors of measnrenient The section of the jet over 
the weir shonld not exceed one-fifth the section of the stream 
^hind the weir, or the velocity of approach will need to he taken 
into acconot, A triangnlar notch is very suitable for measurements 
of this kind. ^ 

If the flow^is variable; the head h must be recorded at equidistant 
inte^ols of time; say tuico daily, and then for each 12 hour mriod 
the discharge must be calculatd for the mean of the heads at the 
banning and end of the time. As this involves a good deal of 
troublesmne calculation, Mr Sang has proposed to use a scale so 
mdimted lu to read off the discharge in cnbic feetper second. Tlic 
Jen^lm of the firincipal graduations of such a scale are easily calcu- 
lated 1^ pottmg Q—1, % 3 .... in the ordinaiy formulm for 
notch^; the interacdiate j^uarions may he taken aecnratcly 
cuo^h by subdividing equaUy the Stances between the prindpal 
gradnations. ^ 

accurate measurement of the discharge of a stream b}* means 
of a TOr ^ however, in practice^ rather more difiicnlt than might 
be inferred from the simplicity of the principle of the operatirn. 


Fig. 66. 


Apart from the dUficulty of selecting a suitable coefficient of dis- 
diaige, which need not be serious if the form of tiie weir and the 
nature of its crest are properly attended to, other diflSculties of 
measurement arise. The length of the weir diould b^ very acen- 
rately determined, and if tiie weir is rectangular its deviations from 
exactness of levd shonld be tested. Then the amtation of the 
water, the ripple on its surface, and the adhesion of the water to the 
scale on which the head is measured, are liable to introduce errors. 
Upon a weir 10 feet long, with 1 foot depth of water flowing over 
an error of 1-lOOOth of a foot in mcosaring the head, or an error of 
1-lOOth of a foot in measuring the length of the weir, would cause 
an error in computing the disenorge of 2 cnbic feet per minute. 

52. nbol: Gauge, — ^For the detormination of the surface level of 
wate^ the most accurate instrument is the hook gauge used first by 
Mr u. Boyden of Boston, in 1840. 

It consists of a fixed fi^e with 
scale and vernier. In the instru- 
ment in flg. 67 the vernier is fixed 
to the frame, and the scale slides 
vertically, scale curries at its 
lower end a hook with a fine point, 
and the scale can be raised or lowered 
by a fine .pitched screw. If the 
hook is depressed below tbc water 
surface and then raised by the 
screw, the moment of its reaching 
the water surface will be veiy dis- 
tinctly marked, by the reflexion from 
<i smMl capillaTV elevation of the 
water surface- over the point of the 
hook. In ordinaiy light, differences 
of level of the water of *001 of a 
foot are easily detected by the hook 
range. If such a range is used to 
ueterniine the heads at a weir, the 
hook should first be set accuratel}* 
level with the weir crest, and a 
reading taken. Then the difference 
of the reading at the water surface 
and that for the weir crest will be 
the head at the weir. 

53. Modules in Jrrigaiion , — 

In distributing water for irrigation, 
the chatge for the water mav he 
simply ^sessed on the area of the 
land unrated for each consumer, a 
method followed in India ; or a re- 
gulated quantit}' of water may be 
given to eadi consumer, and the 
cliaige may bo made proportional to 
the quantity of water supplied, a 
method employed fora long time in 

Italy and other parts of Europe. 

To deliver a regulated quantity of n . ar 

water from the irriration channel, 

airanraincnts tenned modules are used. These are constructions 
intended to maintain a constant or approximate!}* constant head 
above an orifice of fixed size, or to regulate the size of the orifice 
so as to give a constant discbaige, notwithstanding the variation 
of level in the irrirating channel. 

^ 54. Italian JfonKfo.-— Tlio Italian modules oremasouiy construc- 
tions, consisting of a regulating chamber, to which water is admitted 
by nn adjustable sluice from tbo canal. At the other end of the 
chamber is an orifice in a thin fiogstemo of fixed size. By means 
of the adjustable sluice a tolerably constant head above the fixed 
orifice is maintained, and therefore there is a nearly constant dis- 
choTge of ascertainable amount tiirongh the orifice, into the channel 
leading to the fields which are to be imgatcd. 
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In fig. 68 A is the adjustable fdnice by which water is admitted 
to the reralating chamber, B is the fixed orifice through which the 
water is dischaiged. The sluice A is adjusted from time to time by 
the canal oflxeers, 80 as to bring the levd of the water in the regulat- 


/ 
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Ids chamber to a fixed level marked on the wall of tlie^amljr- 
Wfcen odjnated it is locked. Let be the «ea of the orifice 
thxon^ueifiniceat A, and»s&atof the fixed orifice atBj let 
A be the dMTeienee level between the soriace of the water in wo 
ootal and zegalathig chamba ; the head above the centre of the 
orifice, when the difioe has been oil^'iisted and tho flow 

^ ^ 1 4^^ ***** SBCOTIMi 


[inDBAVUCS. 


Iiu become steadj'; Q the norma l diechiwgB m cnMc/tet per 
i jjow rium^b the mifices at A and B is the i 


same. 


Then, since the 

when Cl and cu are the coeffidenta of discharge suitable for the two 


fssa. 




Bn] 


\ now that in the interval between riie visits of the canal 
fleer the levd of the canal rises A fee^ causing the heads relatiTelx 
to the orifices A and B to become Aj and AJ. Since the orcasof the 
orifices am nndianged 

V AJ ’ 

and therefore 

or the ntio of the efiective heads above the orifices A and B is un- 
alTected by the change of level of the cciiaL Also 

Aj ^Ay +Ag'l"A • 

we get 

]L» . (A|'f-Ag+A)At , 

** hi+h, ' 

and the dischaige in the altered conditiooB is 



Height of 
Onflee. 

Wiathot 

Orlflce. 

llnul 
above tm 
edge Of 
<}rfSec. 

Plfdisige 
per Mb 
ill c. feet. 

Oaxuil Lodi 

l-U 

1*31816 

0*6562 

0*655 

0-12426 

0*131 

0*0563 

0-3426 

0-32 

Q-m 

0*6562 

0*3204 

■ 

QmflU of f^mona 

Sftrdinian Module 



Thati^ 


fV^- 




In tho most elaborate Italian’ modules the regulating chamber i^ 
arched onnv and its dimensioxis arc vety exactly jirpscribcd. Tlius 
in tlie modules of tho l^avi^io Grande of Milan, slmn in Ite. 69, 
the measuring orifice is cut in a thin stone slab, and so placed tlmi 
tho discharge is into tho air with fine contraction on all rides. The 
adjusting sudee is riaced with its flash vitli the Irnttoni of tin* 
ca^ and is ptovioed ivith a rack and lever and locking amnge* 
ment The covered regulating diambcr is alwut SO feet long; with 
a breadth l'6f feet creator than tiiat of the discliniirinc orifice. At 
prsdselyilio normal level of the water in the regulating dioinlier, 
there is a ceiling of planks intended to still the notation of tins 
water. A block of stone serves to indicate the sionnal level of 
tlie water in the diambcr. Tho wotcr is disdiatged into on open 
clunnel 0*665^1 wid^tlian the orifice, ^li^ingout till ilia 1'637 


feet wider than the orifice^ and about 18 Icetin length. This ap- 
paratus was invented in the 16th contui])-| ond Is still used. TTic 
gratest objoctioa to it is the loss of level between Gic canal and 
oiseharging channel Anangements precisely rimfinr to an Italian 
raodnle are in nse in England, for diwiax]E^ne oomnenaation water 
into streams from impuunding reservoirs, llic fullest account of 
Italian modifies is to be found in Colonel Baird Smith's /ftiffim 
imliKcri'on. 

5S. i^aitA Afoefufr.-— On the canal of Isahdln 11., which mtppliiw 
water to Madrid, a module much more perfect in principle than the 
Italian modulo is cmidwcd. Phrt of the water is supplied for xn^- 
turn, andu it is very vamablc its strict measurement is c.a«ciitial. ^le 
module (fig. 71} consists of two diamhcrs one above the other, the 
upp^ ebamher beiag in free conimnnxeation with the inigntioii 
coxml, and the lower chamber dischaxging by a eulrert to the fields 
In iiie arebed roof between tlio dmmbcrs there is n circular rimrp 
eagpu ^fira in a bronze plate. Jinxing in this there is a bioiirc 
mug of Tomblo diameter suspended from a hollow* hraw float. If 
the water level in the canal lowers, the ph 





n,- 69.— Bmle jh- 

vitbwt flw canal 

«*M»»»8c chember, the 

Thus 


tho ri<e and fall of the float. 
Tlic thcoi;)' of the m^ulc 
is vexy simple. Let It (fig. 
70) be file rndins of the 
fixed opening, r tho radius 
of the plug at a distance A 
from the plane of flotation 
of tho float, and Q the re- 
quired duebaege of the 
module. Tlicn 

Q-ftf(RS-rS}V^/i. 

Taking c«-0'63, 

Q-lfi*88(IP^f«;v^ ; 


«SKoasSa355H.««‘riw 


centre. 


»;WfcetaTwTBiJic„t,„ 

«f jSkr!!? “? Wdfe The fiiDavtn. i.v 


oRf !.> ' "a Hide, triiih a 


wiewittth. The nf a similar ori- 

of different nniis of disdiM^ wHa*^ eaimplec 



Hg. 70. 
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diameteTy and the'greatest head above the fi^d orifice is 1 metre. 
The nse of this modnle involves a great sacrifice of level between 
the and the fields. The modnle is described in lieutenant 
Scott MoncxieS*s Irrigation in SovUiem Europe, 

5fi. Bestrvoir Chiuging Jtewwsi— In obtaining the power to store 
the water of streams in zeservoirsy it is nsoal to concede to riparian 
owners below the leservote a ri^t to a zegnlated supply throngh- 


Ay the object of whicdi is to still the irregular motion of the 'ivater. 
The admission is regulated by sluices at Oy b, b. The water is dis- 
charged bv orifices or notches at Oy over which a tolera^ con- 
stant head is nuintained by adjusting the rioices at b, by o. At 
any lime the millowners can see whether the dischai]^ is £^ven 
and whether the pro^ head is maintained over the c^ces. To 
test at any lime the oisdiaige of the orificesy a gauging tosin B h 



out the year. This conmensation water requires to be measured in 
such a way that the millowners and olhers interested in the matter 
assure themselves that they receiving a proper quantityy and 

they am generally allowed a certain amount of control as to the 
timm dimng which the daily supply is discharged into the stream. 

Fim /2 Md 73 show an arrangement designed for the Manches- 
ter Water Works. The water enters from the reservoir a chamber 



Eig. 72. — Scale riir- 

provided. The water ordinarily flows over thisy without entering 
ity on a floor of cast-iron plates. If the dischai^ is to be tested 
the water is turned for a definite time into thegau^g basuiy by 
suddenly opening and closing a riuice at e. The volume of flow 
con be ascertamed from the depth in the ganging chamber. A 
mechani(»il arrangement was demgned for secunng on absolutely 
constant head over Ihe orifices at Uy a. The orifices were formed 



Eig. 78.— -Scole ybir* 

in a cast-iron ^ate camUe of diding up and dowuy without sensible 
leakage on the face m the wall of Qie chamber. . The orifice plate 
wns attached by a link to a levery one end of which rested on the 
wall and toe other on floats /in the chamber A. The floats rose 
rad fell with toe changes of levd in toe chambery and raised and’ 
lowered toe prifice plate at the same time. This mechanical 
arrangement was not finally adoptedy careful watching of the sluices 
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57. Professor Ftsanfng 

m^qlw WHS fur describe constant disduige is ootamed dj toj- 
Sfitr the areaof the ozifioe thniig^iriudithe miterflom Professor 
F. Jenkui has contrived a valre in which a constant preasnro head 
is obtained, so that the orifice need not be varied (iSiiw. Seoi. Sveietg 
ffArts^ 1876). lig, 74 ritows avalTC of rids IdnasnitBUe for a 



74.— Seale ^ 

6 incdt water main . The water arriviog by the main C nasscs 
t broq gp an ejnfi^w valve D into the chamber A, and thuira 
tbroim a rimceO, whiriican be set fora^yteiraired areaof openisir. 
into lie dischugi^ main & The object of the ntwngementfa to 
Mcme a constant difference of jnessme betireenthe cbamben Aand 
“'*?^***®"***5j*»<*®WfloTOthionghthe8topvalrtO. The 
e qniU tomn valve D u xigiSjr connected with a danger P hoselv 

S ^ the area of the planar in sqnaie 

wt,p thedritonce of pressnrein the chambers iTand B in vmm6a 

constant. , mnst be constant also, and eqnal to 2. By mafcingw 

asthisffihSlJdde^rt^SSS™! ** general principle 
dlsdiar^nX^ appro&iately^onsli.t 



VI. STEADY iXOVT OF C03IPBESSIBLE FX-UIDa 

59. EjcUmal Worle during thtExjamion qf ./f t>.— If lur exjiands 
vrithont doing any external trorl^ its temperatnro remains constant 
This zesnlt was first experimentally demonstmted by Jonke It 
leads to the condo - 1 
sion that, however 
air changro its state, 
the internal work 
done is propordonal 
to the change of 
temperatnne. Vlteii, 
in expandioa oirdoes 
workxmainmn exter- 
nal re&tance, dtber 
heat nnist be soppUed 
or the teiupexatore 
folk 

To fix the condi- 
rions, suppose one 
ind of ur confined 
a jnston of 
one square foot area 
“ 76). Let the 



initial pressure be 
andthevolameofuo 

air Tj, and suppose ^6* 

Amtoexrand to thopressoro & and volume r^i If ji and v are the 
CQrres|maum pressure and vdnme at any intermediate point in the 
elusion, the work done on the piston daring the expansion from 
r to r-*-rfr is jxfc, and the whole work during the expansion from 
Tj to tv, represented by the area ahed^ is 


r^pdt. 


An^gst possible coses two may be selected. 

+ 1 . much heat is supplied to the air daring expansion 

mat tno tempeiutore remains constant; Hyperbolic expansion. 

TVbrk done during espanrion per pound of air 

log, . . . ( 1 ), 

***'”*JP««*» of thcTolnmc per 


Then the exi 



pt»-p,r,y, 

1 I 
r,Y-M 

r,r-M 

. £&| i_ I (oj 

eta bo found from the 

«»» to a. 

i • . .(« 
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Hg.77. 


account. Snpjrose, as before, that AB (fig. 77) come5_ to A'B in a 
short time L Gi be the piessnrei sectional area of 

stream, Tdocify, ana weight 
of a cubic foot at A,* and A 
Jf*, » 2 > ^*9 same quan- 
tities at'B. Then, inim the 
steadiness of motioz^ the 
weight of flnid passing A in 
anyaven time must be equal 
to the weight passing B: 

GjUiVit^G^ViVgt . 

Let Su sm be the heights of the sections A and B al^ any givra 
datum. Then the work of gravity on the mass AB in t seconds is 

where V is the weight of gas passing A or B per second. As m 
the case of an incompresdlue fluid, the work of the pressures on the 
ends of Uie mass AB is 

The work <^«T 1 P by expansion of "W* pounds of fluid betw^ A end B is 

Vf^^pdv. The change ofkinelic energy as before is ^ 

Hence, equating vrork to change of kinetic energy, 

Xow the work of expansion per pound of fluid has already been 
given. If the temperature is constant we get (eq. la, ® 


n+Q^+- 




But at constant temperature ^ > 

or, neglecting tiie difference of levd. 

Pi... Pi . . . 

2, 6i ■ 

Similarly, if the expansion is adiabatic (eq. 2a, § 59), 

( 8 ); 

^ G, ^ - G* ?Sr Gi7-11 * W » 

or neglecting ^e difference of levd 


(2)! 


( 2 «) 




It will be seen hereafter that there is a limit in the ratio & bqyond 

whidi these expressions cease to be true. 

61. Discharge tf Air from an Or^ce . — The form of the equation 
of work for a steady strmm of compressible fluid is 

- 4.ij+a*_s.+a+^_ A-l- i 1- (Skf? I 

"^^Ga+SJfif Gi 7 -iP UJ » 
the expansion being adiabatic, because in the flow of the stzreams of 
air throng an orifice no sendbie amount of heat can be communi- 
cated from outside. 

Suppose the* air flows from a vessd, where the pressure is and 
the vdodty sensibly zero, through an orifice^ into a space where the 
pressure is p,. Let be the velodfy of de jet at a point where 
the convergence of the streams has ceased, so that the pressure in 



Gi G,+ 2fir f’ 

2ff Gj G, Gj7-1 I \1^/ ) 

-B.j-2 lJ£s.Yr\-£^. 

Gi(7-1 7-1Vpi/ ^ 1 G. 

^ 2_ & J . • 

2? 7-l«Gt~G;|' 


But 


or 


ft ft 
GjV 


Let 


an equation commonly ascribed to ‘Weisbach (CXvUingenieur, 1856), 
thongh it appears to have been ^ven earlier St Yenant and 
lyantzftl n 

It has already (§ 9, eq. 4a} been seen that 
ft . ft Tl 
Gi Go To ’ 

irhere for airpo “ 2116*8, Go = *08076 and to ■■ 492*6 . 

.n _2_ j 1 _ f Ssl^ \ (2)* 

Zg GoTo7-1< \PiJ ^ { » * * * W, 

or, insertipg numerical values, 

^-188*6ti I 1- |» * * * * 

which gives the velodly of dischaige in terms of the pressure 
and absolute temperature, pj, tj, in the vessd frcm which the air 
flows, and the pressure p. in &e vessd into whidi it flows. 

Froceedffng now as for nqnid^ and putting a for the area of Ihe 
oiiflce and e for Ihe coefficient of diseharge, the volmne d air dis- 
charged per second at the pressure p^ and temperature ts is 

Qo=c«ib-c« 

-.108*7c«^[ri j 1- . . . (8). 

If the volume dkchaiged is measured at the pressure pj and 
isolate temperature tj in the vessd from which the air flows, let 
Qi be that volume; then 

ftQi’^-ftQ*’^ ; 

■-108*7cw . ...... (4). 

The weight of air at pressure Px and temperature tj is 

Gx«g^^ pounds per cubic foot. 

Hence the wdght of air disdiaiged is 
W-GiQj=c« ^ 

.>2*048c^Pi 

Wdsbach has found the following values of the coeffident of dis- 
charge e: — 

Gonddal mouthpieces of the form of die 1 
contracted vem with effective pressum > 0*97 to 0*99 

of *28 to 1*1 atmosphere ) 

Circular diarp-edged orifices 0*568 „ 0*788 

Short (ylindncal monthpieces 0*81 „ 0*84 

The same rounded at the inner end 0*92 „ 0*93 

Conicd converging mouthpieces 0*90 „ 0*99 

62. Limit to the Appliealion of the above Formulas . — ^In the 
formula above it is assumed that the fluid issuing from the orifice 
expands &am thepressurep. to the pressure pu, while pasdng from 
the vessd to the section of the jet consideied in estimating the area 
», Hence n. is strictly the pressure in the jet at the plane of the 
external orifice in the case of monthpieces, or at the plane of 
the contracted section in the case of simple orifices. Till recently 
it was tacitly assumed that this pressure pj was identical with the 
general pressure external to the oid&ce. Hr H. D. Hapier first dis- 
covered that, when the ratio ^ exceeded a value which does not 

Pi 

greatly differ from 0;5, this was no longer tme. In that case the 
expansion of the flnid down to the external pressure is not com- 
pleted at the time it readiea the plane of the contracted section, 
and the pressure there is greater than the general external pres- 
sure ; or, what amonnts to the same thing, the section of the jet 
where the expansion is completed is a section which is greater than 
the area Ocu of the contracted section of the jet, and ma^he greater 
than the area » of the orifice. Mr Hapier made eiqperiments with 

steam whidi diowed that, so long as — ^ 0*5, the formnhe above 

^ XII. — 6t 
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.fiMt vu taken to ke Qie general estenwl | 
to^TaSteth. »ao of ii»« ^ 

goxes^o «.* . ^ 

S-tg»JS3S te •«>« 

xsSio ^ « 1 r 

,^0’&27i«ruT 
«w0'58 for dry steans* 

srsi^i^a?«s^^s=iS3»s 

eeases to cSn&sai^ tru^r% 


peri 
mi 

florloce 18 

vhere/fa ii qnanti^ oppi 

U 


thctotolnaistaaceof tUo 


K-/ort? 


a). 


* Sgf 

b-«g*4 


(2>, 


wlieie e ifc lil®/f «“^y constant for a given surface, and is temcA 
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i?«ppIji’i,ftrair<)- 5 ?» 7 ; and afefeflwBimibeffobesntaatutea 
for a in tto femate vshen & fiiBs below that value. For later 

leseu^es on flw flowof 8 ir,*«fcr^ l>e “**>,*0 

ICwningaUeiMi Wxi ®od ¥Hegittars popera I0»id.| IS 

' m FRKmOSi OF LIQTJIBS. 

(fS. When a stream of fluid flows over a solid vatTm, or cpn- 
renelv wien a solid moves in stiU fltdd, a mistoce the motowi 
b ^^tedf commoeHy termed fluid friction. It is due to tbo ws- 
coAty of file fluid, but ^erallv the laws of fltdd Incbon me very 
different from tiro« of simple viscoas reaSstancc- It wimla 
e&at at all speeds, except the slowest, rotating ed^ are ty 

tire Tosghnen of Ure aoUi sutfoce, or abrupt change of velocity 

distributed throo^out tbe fluid ; and ths energy expended in pro- 
dne^g these eddying motioss is gradually lost iu ovenunmi^ the 
viscosity of tile flnm in ragfbns more or less distant from that 
where &ey are firat prodne^ 

The kws of fluid fiicdaim AW gesendly stated thlI8^^ 

1 . ffbe^etioudimdstanceisiadependentorthepressuxebetween 
the fluid and solidaednst whbdi it flows, IRua may be verified 
by a sfurale direct expenmenh Obnlomb, Ibr instance, osmllated a 
disk unoBT water; first in&attDOsphetmptessaie&ctiDgonIhewatcr 
snijto, afterwards idtii tim atmospheric pressure removed, No 
difference in the rate of decrease of the osmUatnma was ohrerved. 

(diier proof that the friction is independent of the pressure is 
that no difference of resistance haa been observed in water mains 
and in otiier eases; where water flows over solid snrfhoes under widely 






2 . Tbe firictfonal re^stanoe ot large surfaces is proportioual to 
tbe erea of t 3 » anrlaee, 

fi. At low vdocities of not more than 1 inch per second for water, 
the fictional resistance increases directly as the rdative velooi^ of 
the fluid and the snr&ce against wbich it flows. At velocities of 
i foot per second ai^ greater vdoelti^, tbe fiietionsl redstsnee is 
mm ueuly proportions! to the square of the t^tive vdocSty. 

In mu^ tmtises on hydiunffes it is stated tiiat tbe fifotioiiftl 
vesutanre is mdnMmdent of tiie nafare ei the solid surface. The 
mquaM^u thb was opposed to be that a film of fluid remained 


pet 

therefore given by the equation— 

'Work «qicttded*-/<wt^ foot-pounds per second i 

-{O*^ " " J 

Thn corfSMfiatntC&tiw.onftUn fne^.pev 

ewibeindtactlyolitaiiicd fromobsemUonsor tUiivsh^ 
rfrfSKn^In obtaining tb^. 

« to^« motion of the water must be mndc, and ^ 

therefore to diseuss tlicsc values in connexion lotb the cases to 
which they ore telateiL n* - a r 

Many Afempts have been mode t® «!«*« 
iefetion in a form applicable to low m well ns h^li vclocilws. 
older hydraulic wnlteiu conodered -the resistance termed fluid fric- 
tion ^%e made up of two par|a,-a part 
tion ot the mass of wite imA proporlionid to 
water relatively to the solid sntfece, and anotber part due to Mnrtm 
enemy impart^ to the water striktog the xonghne^ of the ^id 
sutim Old proportuinol to tlw square of the velocity, iience ttwy 
proposed to taka 

f-“+T' 

in-wWch exmesrfon the weood term h of^teet inqwrtanw at 
very low vdocities^ and of eompatatively Uttio importmice nt vdoci* 
ties overabout ifoot per second, Vslnn of { estpressed in this and 
similar forms wUl be drea in connexion with pipes and canals. 

All these expressions must at present be legoiM as reereiy 
empirical expressiotts serving practical purposes.^ The Jnctionai 
remtanoe wfiJ he seen to rciy through mder limits than these 
expresriona dflow, and to depend on mTcumstimces ox which they 
do not take account ^ 

6A (%utoiah'eJSi 9 »rfmsnts,— The fint direct ei^erimf^^ 
fleict^ were made * 
by Ooolomb^ who 
employed a mrcular 
diot suspended by a 


layer layers more Aslant from the siulaoe. At 
oxtr^my low vrioabre the solid surface does not seem to hara 
&(kmlomVsexperinientoumstsl 
smftce cqvjM with tallow, and oseniated in irater, bad exactly the 
• clean metsl^ surface; and when sand was 
mttsm ow the tallow the reristaacs was only veiy slfishtly 
erfeutatSone of tbe reei«taW 4 « al 
^ earthen channels 

seoncdtoglreasuralstresdlt These, however, were emmeoua. and 

^ « ««»t « iti swnSaXn^ 

_ Ordbutnt ^ FImM FWUfim at ViJedOtt mt 

> ^l^tyiie tQS nietional reristauce esthmtied to 



thift brass wire and 
oscillated to its own 
phmcL His experi- 
ments were cluefly 
made at very low 
veloritieu \Yhen 
t^dl^ is rotated to 
any s^ven on^ej it 
osmlmtes nndin the 
action of its inertia 
and tbe totriim of 
the wire. Tbe os- 
dnations diminish 

gradmdly in conse- -u 

oueuGQ of the work 

doue in overeomiimthe flriciion of the disk. The diminution fur* 
mshes a means of determintog the friction. 

..?%* ^8 shows ikrolumVs upfmitas. LK supports the wire and 
dune; itg is the brass wii^ tbetonfim of which nnses the oadllu- 
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tiona; DSisagtadnateddi&semDgtoxneasuraAeaiiglestbiougfaL 
Tehicb the ax>paratiis oscillates. To this the firiotion disk is rmdiy 
attached han^gin a vessel of vrater. The friction di^ ^verefrom 
47 to 77 inSies diameter, and they generally made one oscillation 
in from 20 to 80 seconds, throng an^es varying from 860"* to 6^ 
T7hen the velocity of the circumference of the disk vras less than 6 
inches per second the resistance was sensihly proportional to the 
velocity. 

Bewt^offs Experiments. — Towards the end of the last century 
Gdlonm Beaufoy made an immense mass of experiments on the resist- 
ance of bodies moved through water (Eavtieal and Spdraulic 
Experiments^ London, 1884). Of these the only ones directty hearing 
on surface friction were some made in 1796 and 1798. Smoo£ 
painted planks were drawn through wator and the resistance 
measured. For two planks differing in area hv 46 square feet^ at a 
vdocity of 10 feet per second, the dmerence of resistance, measured 
on the difference of area, was 0*889 lb per square foot. Also the 
resistance varied as tiie l*949th power of the vdoeity. 

66. ITt Froudds Esperiments. — ^The most important direct ez- 
perimenta on fluid flriction at oidinaiy velocities are those made 
ill Froude atTorquay. The method adopted in these experimmta 
was to tow a hoard in a still water canal, the velodty and the resist- 
ance being rogisteied by very ingenious recording arrangements. 
The general arrangement of the apparatus is shown in fig. 79. AAis 
the hoard the re&tance of which is to he determined. B is a cut- 
watergiving a fine entrance to the plane surfaces of the hoard. CO 
is a bar to which the hoard AA is attached, and which is suspended 
by a paralld motion from a carriage running on rails above Ihe stOl 
water canal. 0 is a Imk by whidi the retistance of the hoard is 
transmitted to a spiral spxiimH. A bar I ximdly connects the other 
end of the spring to the carrmge. The dotted lines ^ L indicate the 
position of a couple levers by which the extension of the spring 
is caused to move a pen M, whioh records the extensions on a greatly 
increased scale, by a line drawn on the paper cylinder N. This 
tylinder revolves at a speed proportionate to that of the carriage, its 
motion being obtained from the axle of the carriage wheelk A 
second pen 0, receiving jerks at every second and a q^rter from a 
clock F, leco^s time on the paper cylinder. The seme for the line 
of resistoce is ascertained bv s'tretohing the qpiial spring by known 
weighta. The hoards used for the experiment were ^ uum thick, 
19 inches deep, and from 1 to 50 feet in length, entemter induded. 
A lead keel counteraoted the buoyancy of the board. , The boards 
were covered with various substance^ such os paint, varnish. Hay's 
compodtion, tinfoil, Ac., so os to try the effed of different degrees 


(8) The average resistance per square foot of surface was much 
greater for diort than for long roards ; or, what is the same thing, 
the redstance per square foot at the forward part of the hoara 
was greater than the motion per square foot of portions more stem- 
ward. Thus, 

Mean Kcdstanco In 
lb per sq. ft 

Tarnished surface 2 ft long 0*41 

60 „ 0*25 

Fine sand sntface 2 „ 0*81 

50 „ 0*405 

This renfarkable result is e^qdained thus by Mr Froude: — 
^*The portion of surface that goes first in the Ime of motion, in 
experiencing resistance frrom the water, must in turn communicate 
motion to l£e wato, in direction in which it is itsdf travdling. 
Ckmsequentiy the portion of smface whidi succeeds the first will he 
rubbings not against stationary water, but against water partially 
moving in its own direction, and cannot therefore ezpenence so 
mndx redstance from it” 

67. The following table i^ves a general statement of Mr Fronde’s 
results. In all the expeiimenta in this table, the boards had a fine 
cutwater and a fine stem end or ran, so that the resistance was 
entirely due to tiie suiface. The table mves the resistances per 
square foot in pounds, at the standard speed of 600 feet per minute 
and the power of the ^ed to which the friction is pro^rtional, so 
that ihn resistance at other ^eeds is easily calculated. 



Length of Surface, or distance from Cutwater, in feet. 

2 feet 

8 feet. 

20 feet 

80 feet. 

A 

B 

G 

A 

B 

C 

A 

B 

C 

A 

B 

G 

Varnish. 

200 


•890 

1-86 

■826 

-264 

1-86 

-278 

-340 

1-88 

-260 

■226 

FatafDnf . .. . a. a M a a. . . 


-88 

-870 

1-94 

-814 

•260 

1-98 

■271 

•287 

... 

... 


Tinfoil ....... 

2-16 

•30 

<296 

1-99 

•278 

-268 

1-00 

-302 

•244 

1-83 

-246 

•282 

Calico .... ...... .a.... 

1-98 

•87 

<725 

1-93 

626 

■604 

1-89 

-881 

447 

1-87 

474 

42S 

Fine sand ..........J 

2-00 

-81 

•690 

2-00 

•888 


2^00 

480 

•884 

2-06 

408 

•887 

Medium sand ...... 

2-00 

•90 

•780 

s-oo 

■826 

-488 

2-00 

•884 

468 

2-00.488 

45(1 

Coarse sand ......a.. 

2-00 

MO 

«B0 

2-00 

■714 

•820 

2-00 

•888 

490 

I- 


... 



Fig. 79. 

of roughness of sutfoce. The results obtained by Mr Froude may 
bo summarized as follows : — 

(1) The friction square foot of sarface varies very greatly for 
different surfdses, being generally greater as the sendble roughness 
of the surface is greater. Thus, when the satfrice of the board was 
covered os mentioned bdow, the resistance for boards 60 feet long, 
at 10 feet per second, was— 

JKn/ofl or Tarnish 0-26 lb per sq. ft. 

Calico 0*47 

Kne sand 0-406 j,’ 

Coarser sand. 0*488 , 

(2) The powerof Ac velocity to which the friction is proportional 
vanes for different-sntfaces. Thus, with short boards 2 feet long, 

For tinfbil the resistaiioe varied as i^*^^ 

For other surfaces „ „ 

With boards 50 ftet long, 

For varnish or tinfoil the resistance varied as 
For sand „ „ „ 


A give fhe power of the ^peed to which the resfatanoe is approximately 
proporUonal. 

Coliupna B give the mean tedatanoe per aqnare fbot of fhe whde surface of a 
hoard of the lengths stated in the table. 

Golnmns C e^ve the resistiince in pounds of a aqnare foot of aurfhoe at the dia- 
tanoe sternward ftam the cutwater stated in the heading. 

Although these experiments 
do not diractly deal with snr- 
faces of gimter length than 50 
feet, th^ indicate what would 
be tiie resistances of longer sur- 
faces. For at 50 feet the de- 
base of resistance for an 
increase of leimtii is so small 
thatit will make no veiy great 
difference in the estimate m &e 
friction whether we suppose it 
to continue to diminish at the 
some rate or mot to dimiiiigh at 
alL For a varnished satfrice 
the friction at 10 feet per second 

^minidies from 0*41 to 0^2 

ft per square foot when the 

length is increased firom 2 to 8 

— feel) but it only diminisbes 

nnrZTITZrjr from 0*278 to 0*250 ft per 
— — — — — square foot for on increase from 

^.20 feet to 50 feet 

decrease of friction 
stemwards is due to the genera- 
tion of a current accompanying the moving plane^ there is not 
at first sight any reason vmy the^crease sbomd not be greater than 
that shown by the experiments. The ennent accompai^ug the 
board might be assumed, to gain in volume and velocity stemwards, 
till the vmocity was nearly the same os that of the moving plane and 
the friction per square fo^ nearly zero. That this does not happen 
appears to be due to the mixiiignp of the current wilh the still water 
sumundingit^ FSrt of the watoin convict with the board at any 
point, and receiving energy of motion firam it, passes afterwards to 
distant regions of still water, and portions of still water are fed in to- 
wards the poard to its place. In the forward part of the board 
more Idnetic energy is i^ven to the current than diffused into snr- 

ronnding space, and the ennent gains in velodty. At a gnater 
distance bade there is an approximate balance between the energy 
communicated to the water and that difiused. Hie velocity of the 
current accompanying the board becomes constant or nearly con- 
stant^ and the fridion per square foot is th^nefore nearly constant 
also. 




TIIL STEADr FLOW OF WATER PIPES OF 

ukiform: section*. 

6S. Tlie ordinal theoiy of the flow of irater in viips, on \rhieh 
all practical formnte are baaed, ossnmes that the vamtion of velocifj 
at different ^joints of any cross section may be nedected. The 
crater is con&lcied as movii^ in plane layers^ which ore driven 
tlirongh the pipe against the n^onal zesistonoe, the difference 
of pTPssnre at or elevation of the ends of the pipe. If the motion 
is steady the vriocity at eadi crass secticm zem^s the same from 
moment to momen^ and if the cross sectional area is constant the 
velority at all sections most be the same. Hence the motion is 
nniform. The most important resistance to the motion of the water 
is the snrface friction of the pipe, and it is convenient to estimate 
this independently of fsome smaller resistances whi^ will 1^ 
acconnfed for presently. 

In any porhon of a nniform ]npe, exdnding for the present the 
ends of the pipe, the water enters and leaves at the same velodfy. 
For that portion therefbre the work of the extend forces and of the 
surface friction 


mnst be eqnaL 

Let fig: 80 nmrc- , - 

sent a rear short »#> 

portion of the piiie, / km 

of In^h dt, be- ^ 

tween cross see- /i , 

tions at s and /J n 

z+ds feet ahore A 

any horizontsl da- / I 

turn line the t \ T 

pressnres at the ! ? 

cross sections being | ^ 

p and p-i-4ip Ibmr 

square foot Fhr- Ffg. 80. 

tlier, let Q be the volume of flow or discharge of the pipe per 
second, n^e ^of a nonmd cross section, and v thspexunetercf 
the pipe. The Q c^c feet, which flow throngh the mce oonsideted 
per serand, we^h GQ fb, and fall thi^h ane^t-^feet The 
work done by gmvily is then ^ 

-GQ(fr; 

a positive quantity if dz is negative and vfrs tcrsa. The zesnltAnc 
pressure po^el to the axis of^ dpe isp-^ ^dv lb per 

T, , 
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■VTATEB Iir PIPES OP - 4.£L4.f* *®Z -- 

lECTioy. “■‘■’G+fn V*' 

iction may be neglected. The j f , + £l I../ j. i ® /o\ 

plane hyers^ which ore driven *?flr L i Gy 

* rf introdncod at A and a The trater 

secticm zem&is the same from will rise in those columns to the heights £l and due to the 
I sectional area is constant the ^ ^ 

isame. Hence the motion is pressnresyieiui^puat Aand B. Hence is 

tance to the motion of the water Oj \ *^Gy 

id it is convenient to estimate the quantity represented in flie figore l^ D£, the fall of Im-el of 
sr resistances whkh will be the pressure colnmns;, or virtual fall of the pipe. If there were no 

friction in the pipe, then by Bemonlli’s equation there would be 
exdnding for the present the no fall of level of the pressure column^ the velocity bdng the 
id leaves at the same vdod^. tama at A and B. Hence DE or A is the head lost in friction in 
f the extemelforees and of t£e dirtance AB. The quantity istennedthoTirtualdcaw 

... of the jnpe or virtual fall per foot of length. It is sometimes 

'^ conveniently the relative falL It will be denoted l^ 

f The quantity — which appears in many hydraulic equations is 

hydrate mean ndins of the ppe. It will be denoted 
Infrodndng these values^ .. 




For pipes of drenlar section, and diameter dg 


"x” wrf “ 4 “ 

Then 

2, 4 TT 4 

or , fl \ 

*T’^’ Wf 

whi^ahima Ae head lost in motion is proportional to the 
head due to tiie nlooify, and is fonnd l^y mnlti^^g^t head by 
the coeffident , 


^ SIope.-Join CD. 

Since the h^ lost m friction u proportional to L. 




dietoie-hei^Je^n CD aid the 
?***??]& exdnsire of atniospherie piissnin in 
P*pe were laid done tie^o CD 
m^at t “* reloSly ^ gravity 
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reservoir to the surface of the lower reservoir, that is GCJA foot-pounds. 
This is esgpended in three ways. (1) The head , corresponding 

to anespenditureofGQ^ foot-pounds of worl^ is employed in giving 

^energy of motion to tl^ water. This is ultimately wasted in 
«ddjwg motions in the lower reservoir. (2) A portion of head, 

which ei^erience shows may he expressed in the form corre- 

fP ^ 

sponding to an expenditure of 6QCo^ foot-pounds of work, is em- 
ployed in overcoming the resistance at the entrance to the j^e. (8) 
As already shown the head expended in overcoming fbjd suxmce ihc- 

lionofihepipeis^^ ^corresponding to GQf^ • -^foot-pounds 
of work. Hence ' 
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6QA 

, / M ■ 

' V a+c,)«*+^fi' ' 


0-8*025 


4 


( 6 ). 


If like pipe is kdlmonth^, f, is aboafe - -08. If tite entnnce to 
the pipe 18 eyiindncal, 0*506. Hence to 1*506. 

In general this is so smell compared with, f ^ thal^ for 

w 

calculatioiis, it may be n^eoted; that is, the losses of bead other 
than the lo» in snrface fhcbon are left out of the leekonine. It 
u only in snort pipes and at high vdocities that it is necessary to 
tote account the to two terms in the bracket, as weUa^e 
f;“™* , foritonc^ in pipes for thesnpply of turbines, ois usndly 
limil^ to 2 feet pet second, and the ]^e is bdlmonthed. Thi.^ 

“PPly » “ay range from 

2 to 4i feet pet second, and then 1*6^ -0*1 to 0*6 foot In 

of bead is small c^pared with the whole 
Tir^l ihU in tbe cases which most commonly occur. 

ondftore given, the equations above are sdved 
quite simply. When nandh aregiven and^f is required, it is better 


imation. Find an approximate value of d by 
assuming a probable value for C as mentioned bdow'. Then from 
that value of d find a corrected value for ^ and repeat the calculation. 
Tbe equation above may be put in tbe form 



from which it is clear that the head expended at the mouthpiece 
is equivalent to that of a length 

(i+Co)a 

of tte pipe. :^tting l+ii-l*606 and C=0*01, the length of pipe 
^mvBleut to the mouthpiece is 87 *6 <t nearly. This may be added 
to the actnd. length of we pipe to allow for monthpiece resistance 
in approximate calculations. 

72. Cbe.^eieni qfFrietim for Diseharging WaUr—'Evaa. the 

of a large nnmber of experiments, thewdneoff for ordinary 

f-0*007667 (7). 

pr^flal expe^nee diows that no single value can ho 
applicableto v^differentcoses. The earlie^ydnnlidans ocenpied 
tnemsdvra chiefly ydth the dependence of f on the vdodly. Hav- 
^ difiiajonce'of the law of resistance at veiy low and 
^ooitie^ they assumed that f might be expressed in the 

f-.+l . 

The following are the best numerical values obtained for f so ex^ 
nrsssed:— * 


1 

a 

fi 

Erony (from 51 experimenfs) 

D’Anbmreon 

0-006836 

0*00678 

0*006498 

0-001116 

0*001211 

0*00148 

Eytdwein 



Weisbadh proposed the formula 


4f-«+-4»“0*008698+?’®°*®®® 
Vo 


i^tho late.jbispeetor43enexd of the Fotis 'Water "Works, 

v^tiou of conditions, and with a degree of accunev which leaves 
httle to b^esircd.wd the results o&ed a^^JmSt S 
j ^®“ "snlts may he stated thus 

**‘® considerably with 

*“® Mtare and polish of the surface of the pipe. ^ 

“f! cast-irSuBovered wifli 
ance as new and clean ^uL. ^T. T)ll1vw*a J - 



dfidentsforoldandiBn^^nZi t^ «eaonwes these co- 
rf a ^ “cconianM with the lesnlts 

tetions of expenmentson pipes containinginerns- 

(8) The coefficient of friction may he expressed in the form 

C-«+-; hut in pipes which have been some time in use it is 

diSS^f'ftoSw^dSl® tot"' 'I®® *5 dj^dson the 

botiiontheStorftt^£:A^®“*® ^d depend 

followinpretyXrorfKtoto”"*^^^ 

dope^nJSng” ®®®® ^® neglecting the term 

B\ 

. . (9). 



a 

For drown wronght-iron or smooth ) 
cast-iron pipes . . 

-004973 

*00996 

For pipes altered by fight inerns- 
tattons.. 





*006| 


For 


f-*0I 




• (9bX 


Darejfs Value of the OwsgUama of RidUm ( fw Veloeilies not kta 
(hmn 4 incMsper eeeoRd. 


of Phio 


8 

4 

6 

6 

7 

8 
9 

12 

16 


1 

New 

iBcraBted 

Flpes. 

Pipes. 


0*01600 

*00667 

*01838 

"00626 

*01260 


*01200 

‘00688 

•01167 

•00671 

*01148 

"00568 * 

*01125 

-00556 

*01111 

*00642 

*01088 

*00583 

*01067 


of Pipe 


18 

21 

24 

27 

80 

86 

42 

48 

64 



New 

Pipes. 

Inenuted 

Pipes. 

*00528 

*00624 

*00521 

•00519 

*00617 

*00614 

-00512 

*00510 

*00609 

^E[ 

^E' 

^E' 

^E[ 


K**f> 




(10); 


Coulomb’s, in'duding terms espressingthe 
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74. iSa«piii9Tro«(TJ&fnfc-The&fliienceoftheco^ 

BOTfiiie of » ^P# on the friction u ebown by 
the en^raS waterworks. Pipes aw wry <^n heated 
in pitXwhioh gives them a smooth hard smfeco and r«»terts fli^ 
from oSdation. Such pipes are known to giro a d^aiga laWOT 
than that odcnlated by the ordinary foimnl% In Pipes wlu* 
conrgr certain kinds of water radabon proceeds np>%f 

mere than 60 per ce^, and the supply be^ ingnfficimt f ro ft e 
town. Mr Appold suggested an apparatus fro eo»P?J5 
of the rdpe-and this was constructed and tried under ftedHCCtim of 
Mr Ftrade. It was found that Vy scraping the intenro of the pipe 
the discharae was increased 56 per cent. The wsawng xequroa to 
be tepcatcdnt intcrvalB. After each waaping thedischaM ^nm- 
ff bf s luther rapidly 10 per cent, and afterwoxda more uow^i tno 
diminntiMimayearb^gabont 26 percent^ „ 

Fig ahoips a scraper for water suon^ similar to Mr Appoiaw 
bat modified in detaUspOaconstnicted^the GlenfiddCW^y. at 
iTiltwnr nnnlc- A 18 a lon^tndlx&al section of the pipCg snovi^ the 
scnper in place ; B is an end view of the plongersp ^and Op D sec- 
tions M the boxes placed at intervals on the main for introducing or 
^thdrawing the scraper. The apparatus consiste of two plwgem, 
packed wiS leather so os to fit tno main pretiy dosMy. On tbs 


[uYDUAUIflOS. 

for the Buccesmve portions, and let ^ iJjA site corr^iwding 
quantities for the cquivolrat unifonn mam B. The total loss ol 
head in A dno to frmtion is 




2y cfx ^9 ^s 


and in the nnifonn main 


*29 d 





Fig 83.*--^calA 

spindle of th^ plnngem ore fixed eight steel scraping Uades, rrith 
emm sc^M fitting fixe siMaee of the main. The appa- 
ratoB 18 placed mtfo m^ by removing the cover from one offfie 
‘ ^ cover is then replaced, water pressure 

moTins iDe nnffimeanM Ana fa xt-x'** j 


TOwnsMten consist of a series of lengths, the din- 
*«I»,I«?ga»t tat Bering froin length to 
it i? oslcnlatawis of the head lost in such mainst 

smaller losses of head 
faetaon only, and than the edenla- 
Tedmtog fte m^n to a main of 

I. , I . 




-4»- 


A 


A 


B 


— J. 


5. 


JJg. 84. 

variable diameter, end B the 

J^mrolentnmformmain. In the given msinTStadhS,^ 


^ « Ip • • be the lengflis, 

4 1 • a . . the &metet% 
^ I ^ a a . . the velocities, 
n 9 13 a . . . the slopes, 


If the mains are equivalent, as defined abov^ 

-./S! 

But, since the disehoigp is the same for all portioiub 
•^cPv" • • • • a 

rf* <P 



Also snppose that ( may be treated as constant for all the fnpeSa 
Then 

± It 

d"~ 

* 

tvhicli gives the length of the cqui- 
vatot unifonn main which would 
hare the same total loss of head for 
any given discharge. 

7G. Cau of a Pipe of Uniform 
Diamder vsith DUchargt afnifniiwinp 
iinffonfifp alo/ng its Zength, — ^In the 
case of a biandi main the water is 
delivered at nearly equal distances to 
service pipes along the route. Sncli 
a main approximates to the case of a 
main of uniform diameter, with a 
cUscliaigo at each point diminished 
by on amonnt proportional to the 
dutonco from the oririn. Let AB 
(fig 85) be a main of mamotcr d and 
icngthli ; let Q 5 cubic feet ^ second 
enter at A# and lot g cnhic feet be 
delivered to sendee jdpes per foot 
of its length. Then at any point 
, C, 2 feet from A, the dischaigo is 

Q">i&-g7. Consider a diort lengthifl ate: The lossofheadin 
that Irakis 

‘2j d 


S'** 


Hence the whole head lost in the length AB wQl be 

“1^1 ‘^•*“^•^+*2*^ I (I)! 

StwemiPimd*l^ t®t“I dSadmigo tlinn^h the eervicc pipes 

*“^jQ.®-PQ.-hiP»j (2). 


The disohaigo at the 
end B of the pipe is ■4 jL-. 
9i-Qa-P. ^ O' 


V 

JL 


is put for the dis- U 5.„l 

idiarge of the pipe !<. 

when the flow into { " ^ 

the service 
stopped, un 




pipes is ' 86 a 

ler the same head A, it may be shown thid 
Qi-‘Q'"" 0 * 66 P nearly 
If the pipe is so long that 

' Qi-Qo-P-0, 

all the water passing into service pipes on rmUOf 


77. 




< 8 ). 


ldpe.ethrottan«^tdnT5>ro52SrSc^^ 
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to abrnpt changes in the ydoci^ of the stream producinc eddies. 
The kinetic energy of th^e is dedncted from the general energy 
of translation, and practically . - - 

wasted. 

Sudden Enlargement of See- 
ii(m.^SupposB a pipe enlarges 
in section from an area C 0 o to an 
area »| (fig. 86 ) ; then 

Vo Wi ' 

ar, if the section is oircnlar. 
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" »o \diJ 

The head lost at the 

shown to he the head 

of the stream. Hence head lost 

« -«• 

if ^ is put for the ei^iession in hraokots. 



Ji 


I 

I 

I 

■ 

I 


lig. 86 . 


^ of velocity has already heon 

shown to be the head due to the 1 — a. 


Ltive vcdocity ot the two parts 

3 


»o 

1-1 

1*2 

1*8 

1*4 

1*6 

1*6 

1-7 

1*8 

1*9 

2*0 

2-6 

8-0 

8 - 6 - 

4-0 

6-0 

6-0 

7-0 

8-0 


1-06 

1*10 

1-14 

1-18 

1-22 

1-26 

1-80 

1-84 

1-88 

1-41 

1-68 

1-78 

1-87 

2-00 

2-24 

’ 2-46 

2-66 

2-88 

"a 

6 “ 

-01 

*04 

-09 

-16 

-26 

-86 

*49 

-64 

•81 

1-00 

2-26 

4-00 

6-26 

9-00 

16-00 

26-00 

86-0 

49-0 


Abrupt Cantradion qf Sedion.—Wlien. water passes from a larger 
to a snuQler section, as in figs. 87, 88 , a contraotion is formed, and 




the contracted stream abruptly expands to fill the section of the 
ppe. Let a be the section and v the velocity of the stream at hh. 

At aa the section will be and the vdodty^v—-^, where<^is 

the coefficient of contraction. Then the head lost is 


and, if is taken 0’64, 


2 g U y 2, ’ 




>0*816^ 


( 2 ). 


The valne of the coefficient of contraction for this case is, however, 
not well ascertained, and the result is somewhat modified ty Mo- 
tion. For water entering a qrlindrical, not bdlinonthed, pipe finm 
a reservoir of indefinitdy lar;^ sise, es^eriment gives 


I.' 


.0-606^ 


( 8 ). 


If there is a diaphragm at the month of the pipe as in fig, 88 , let »i 
be the area of this orifice. Then the area of the contraoi^ stream 
Is c^if and the head lost is 

. (4) 


/■ ^ 
■Po= 


ifCisputfor^^^-iy. 


Wieisbach has found experimentally tiie following values of the 
coefficient, when the stroEun approaching the orifice was consider- 
ably larger than the orifice : — 



0-1 

0-3 

08 

04 

0-6 

0-6 


0-8 

0-9 

1-0 


-616 

•614 

•618 


-607 

-606 


-601 

-698 

•696 


231-7 

6090 

19-78 

9-618 

6-266 

8-077 

1-876 

1-169 

0-784 

0-480 


TThm a diaphragm* was placed in a tube of uniform section (fig. 89), 

I 


Fig; 89. 

the following values were obtained, being the area of the orifice 
and 0 that m the pipe : — 


21 =. 

M 

0-1 

0-2 

0-8 

04 

Q 


0-7 

0-8 

0-9 

1-0 


-624 

-633 

•643 

•659 


•712 

-766 

■818 

-893 

1*00 

je« 

mi 

47-77 

80-83 

7*801 


1-796 

•797 

■290 

• 060 . 

-000 


Weisboch conriders the loss of head at elbows, (fig. 
90) to be due to a 
contraction formed by 
the stream. From 
experiments with a 
pipe inches dia- 
meter, he found the 
loss of head 

Fig. 90..^ ^ 

6-0-9467 smsi+2-047 8m«t. 




20 * 

40 * 

60 * 


90 * 

100 * 

no * 

180 * 

180 * 



0-046 

0-189 

0-864 

0-740 

0-884 

1-360 

1-666 

1-861 

8-168 



Hence at a right-angled elbow the whole head due to the velocity 
very nearly is lost. 

Bends . — ^Weisbach traces the loss of head at curved bends to a 
similar causeto that at dhows, but the coefficients for bends are not 
very satisfactorily ascertained Weisbach obtained for the loss of 
head at a bend in a pipe of circular section 




(6)5 


<l\i 


6-0-181+1-847 


where d is the diameter of the pipe and p the radius of curvature of 
the bend. For bends with rectangular cross sections 


6-0-124+8*104 


iif’ 


where s is the length of the side of the section parallel to the radius 
of curvature p. ^ 


m 

0*1 

0-8 

0-8 

18 


0-6 

0-7 

0-8 

0-9 


m 

0-181 

-188 

-168 

m 

•294 

440 

-661 

•977 

1-408 

1-978 





0-8 

04 

0-6 


07 

0-8 


1-0 


-184 

•186 

■180 

-260 

•808 

• 648 ' 

1-016 

1-646 

8-271 

3*828 


VdlveSt Cocks^ and Sluices . — ^These produce a contraction of the 
water-str^m, similar to that for an abrupt diminution of section 
already discussed. The lossof head may betaken 
as before to be 

.... (7); 

where v is the velocity in the pipe b^ond the 
valve and 6 a coefficient determined liy ex- 
periment ^e following are Weisbaoh^ re- 
mits. Fig. 91. 

Sluid in Pipe qf Beetangular Section (fig. 91). Section at 
sluice— in pipe— «. 
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lUUoef bclRhtoT) 
oeeniBB to dla-> 

x-o 

{ 

f 

e 

' i 

ft 

4 

4 

meter of |*lpc ) 

100 

O-MS 

•850 

^40 

1 -009 

^60 

-S15 

-159 

f*= 

0-00 

0-07 

0-S6 

trei 

1 3-06 

0-53 

17-0 

978 


Q 

Fig. 92. 



Cotk tn a Cylindriml Pipe (fig. 98). Angle through which cock 
is tiuiicd»9. 
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17*8 

81-2 
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TArd 

He Phi 

re fa a 

(7yfin(frical Pipe (fig. 94). 
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the^ioKf ,Shn“i& “ ^ ^ 

it will be ossamea that the 
Ijipe is of BO great a length 
that only the loss of head 
m friction against the sur- 
face of the pipe needs to 
Ihs ^considered. In general 
it is one of the fonr gnan* 
titles rf, 1 , T, or Q which 
Rgmxps to be detennined. 




^.04. 


^ wv uvusniuneo. ••• 

Hic soluion of*metwolSml"M ® ®®* 8 ®» 

.... 

where «-0-005 for new and ■^•01 for incrueted pipes. 


(1)J 


di 


Problem 1. 

toj„dthedischi^;-;i';;jKS 


Q-|iPr 


(»). 

“iscnaigo ana TclocitvArfl*^^*’*^^®*^^^*® yirtiud dope, 
and Q and r arc reonired. a ^ and i are tAven 

. . . 


For new pipes 
For inemsted pipes 


|;-6672 
40*18 


[HYDRAT7LICS, 

For pipes not less than Ip or more than 4 feet in diametcTp the 
mean Talnes of C are 

For new pipes' 0*00526 

For inemsira |dpes 0*01052. 

TJnng these volaes we get the very ample eagpressions— 

V ^56’Sl's/Si for new pipes { # . . 

i-89*ll^/3^ for incrusted pipes) * • * ' ^ 
'VFithin the limits stated, these are occniato enon^for piaotical 
purposes, especially as the precise valae of the coefficient (cannot 
he known for each spedal case. 

Problem 2. Given the diameter of a pipe and the velocity of flow, 
to find the virtnal slope and discharge. The discharge is given by 
(8) ; the proper valne of ( hy (!)•; and the virtual dope by (2;, 
This dso presents no spedol dimoulty. 

Problem 8. Given the diameter of the jupe and the discharge, 
to find the virtual d(g^ and vdodty. rad v from (8) ; ( from 
(1) ; las^y i from (2). If we combine (1) and (2} we get 

■ ■ ■ ■ »» 

1 to 4feet diameter, 
ore 


and, taking themeanvolnes oL , 
given abov^ the approximate formi 

{—0*0008268 for new pipes 


) 


s ' } 

—0*0006586 inemsted pipes \ 


- {6tt). 


Problem 4. Given the virtual dope and the velodW, to find 
the diameter of the pipe and the dischaige. The diameter is 
obtained from equations (2) and (l]y whi(£ ^ve the quadiatio 


( 6 ). 

(6a) 


For ptactical purposes, the approximate equations 


— +i. 

gi ^12 




d- 


—0*00031 -j -b *088 for new pipes 

—0*00062 Y + *088 for inemsted pipes 
are safficieutly accurate. 

Prt^Um 5. Given the virtual dope and the disohaige, to find 
je diametoof Aepiperad velod^of flow. This case, which often 
Qocnxa in dMogning, is the one which is least ea^ of direct sdntion. 
From equations (2) and (8) we get-~ ' 



If now thev^e of { in (1) is introduced, the equation hecomesvery 
onous approximato methods of meeting the difficidl^ 

TakM the mean values of ( given above for pipes of 1 to 4 
feet diameter we get ^ ^ 

'»> 

— 0"2216j^^^5for new pipes 

"0*2641^^/ ^for inetnsted pipes ; 

T “*««*>§ tliat when the value d 

i. only in. 

(~l * ""S’* nesuming 

Then a very appnudmate value of f is 

'*• ”** fiom the exact 

Equation 7 may he put in the form 

. 1 

^ii^v^+125; • • • • 


. ( 9 ). 
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Ei^anding the tenn in hrachetSi 

t i^) “ ^ ■*‘ew“i80^ “ 

Neglecting the terms after the second. 


s/82a »/^A 

V V * V 
»/32« ®/V,- 

V V t'*'® 


fall of the two hnmdh mains. Then, accoxding to Dupnit, the best 
podtion for the intersection lUC is that for whidi 

or, if the consnmption of crater occnxs xmifoimly fhronghoat the 
I lengQi of the branch mains, then 


i - (9a); 

j */32o * 

\/ for new pipes 

»0‘252 for incmsted ppes. 

79. ArrangemaUofa^pel^eticorJ^for Tfnon*s Suj^ly^ — Esclnd* 
ing the service ^pes which diiectlj supply the houses, the smallest | 
brandi water mains ate made 8 to 4 inches in diameter. For the I 
smallest districts supplied, theseaie sufficient ormore thansuffident I 
to convey the neces- b 

saiy supply, and in oB 
that case the only 

qnestion arising is, to aji j 

lay them ont so that j j \ 

&eir totd length is" ' * ^ ^ 

as small as possibles 95. 


i-« ®/ls. 

h W Sft 


Thus if there are two places of consnmption A and B there is 
choioe of any of three arrangements shown in ^ 95, the prin- 
cipal main being shown by the dark line, and the Inanch mains 
by Ae thinner ones. If, however, the sup^y throng^ the branch 


lengths and ffia- 
meteis should be a 
minimum, because 
the cost of tbemains 
when Md in place 
is very apptoimnate- 
Iv propmonal to 
uidr length and 
diameter. j 

For a main de- 1 
livering water to ' 
hrandi mains on 
each sid^ the h^ 
podtion is that 
which makes the 
branch mains of 
equal diameter. Sni 


of more than the tnimmnm diameter, then the 
lied is that the sum of the products of the 




- 4 ? 34 , 




.O' » * 
/it / 'O ^ 


UlM. 


fig: 95. 


: A? 






eqniu diameter. Snppose water is to be supplied from an inters 
mediate main along brandi mains to a and 5 (fig. 96). Let Q^, 
be the quantities to be delivered at a and 5, and the virtual 


In this w^ various points NS maybe determined ^ving the posi- 
tion ADOf for die main, and afterwards the near^ convenient 
podtion ABC may be fizeA 


the mode of supply must be taken into acconntL On the inter* 
mittent system, water is supplied for a period of t seconds daily. 

Then the discharge per second is where S’ is the rmmber of 

V 

inhabitants, and Qe the dai^ snpply to eadi in cubic feet. With 
a constant supply the rate or^fiow is variable at diflferent periods of 
the day, and the maximum rate of flow m^ he taken at 2'1 times 
the mean rate. Hence in this case the discharge to he providedfof 

in file mains is Thq daily supply to a district NQa 

is sometimes taken proportionBl to the area supplied, sometimes 
to the length of house mntage in the district. 

Determinatim Diameters of Different' Darts of a Water Main, 

when the plan of the arrangement of mains is determined i^on, 
and the snp^y to each locality and the pressure required is ascer- 
tained, it remains to determine the diameters of the pipea Let flg. 
97 diow an devation of a main ABCD . . ., B being the leservmr 
ftom which the supply is derived. Let he the datum line of 
the levdling operation^ and Hi^ Hs . . . the heights of the main 
above the datum line, Hrbeingthe height of the water surface in Ae 
reservoir toim the rame datum. Set up nextbeights AA, BB^, . . . 
representing the minimnmpressnre betobt necessary for the adequate 
snpplyof each locality. ThenAsB^Di. . . isalinewbichdionld 
form a lower limit to the line of virtual do^ Then if heights 
^o, - • are tdsen rraresenting the actud losses of head iniNuh 

togth ?«, h, 7c ... of the main, AoBoCoWillbetbe line of virtual 
slope, aud it will be obvious atwbat points such as Dq and Eq, 
^e prepnre is defident, and a different chmoe of diameter of mmwi 
is r^uired. For any ;^!nt z in the length of the ire have 

Pressurehdght-Hr-Hc-C^a'h^»-I- 

'^ere no other drcnmstance limits the loss of head to be 
asdgned to a given length of main, a consideration of the safdy of 
the main from fracture hy hydraulic shock leads to a li">i tntion of 
the vdodty of flow. Generally the vdodty in water nmitny lies 





an 


--o 

b^een li and U feet per second. OccanonBlly the velocity in 
pipes riches 10 feet per second, and in Iwdranlic madiinery work- 


— ’J’ MIC w ueaa waicn 15 iiaoie to 

Tender tbe pressure msnfficient at the end of the main, 

for town^^pl^^ fidlowing velodties as snitable in pipes 

in inches 4 8 12 18 24 80 86 

Velocity m feet per sec. ...2-5 S'O 8*5 4-6 5-8 6-2 7'0 

* Pipe eonneaing Besenoin at D^TentU ZevOs.— Let 


Snppose the dim^ons and positions of the pipes 
Known and the dischaiges required. ^ ^ 

column is introduced at X, the water will rise to a 

the pte^atX, and oR, Rd, Rcwillbetho 

®“*“ ® h, file 

reservoir A sunnlies R nnA n onii ir d ie, i, a ^ 


reservoir A 
C. Conseoi 


r-- — nvTw au jcb xa nuuv6 Um uiq 

ihes B and C, and if R is below b, A and B snpply 
ly there are three cases: — 


1. R above &; Qi— Q,+Q.. 

rn Qs=0. 

III. R below b; Qi+Q,~Q,. 

To determine which case has to be dealt with in the given 
tions, sn^se the {dpe from X to B dosed by a dnice. Then there 
m a simple ma^ and the height of free sinface A' at X can he deters 
mineo. for this condition 


xn. — 62 
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hydeomeohanios 


[bydkavucs. 







trhenQfistiie common 
Hence 


disebaige of the tiro portions of pip®- 


FTr W 

r»m vliieli fc' i» easilr obtdnei If tien V is ™ter ftm fcfc 


uiecsM in hand ia caw h H A* is less thanAst 
vfll allow flow from B, and the case is ^111. 

iacaselL^aadisalroadrcoMlel^solT^ 

The taxe ndne of A most He between A and - 
TalMofA9iuidzecBlcidateQi, Or Then if 

^+Q^Q» in caw IIL, 


I work d( 
pressnn 
ir in z 
neoted. 


a pipe , , 

the work done hj changes 
of pressnre, the fonw 
xaay in nuu^ cases do 

short lexx^ 
dl of flio ppe limited 
s^ons Ao, Aj at o dis- 
tance c27 99). 1^ 

p, tf be rtie pressnre and 
velocity at 

n+iftt those at Ai. Pur^ 




dX ™-.— — *1 


Ae 


Ah 


Ai 


A3 


Fig. 99 . 


^«randir^S,r;;^t rfifr flowing 

the steadiness of the motion flieroiglit of nip hetween the 
sections A^l, and A, A,' is the same. Thati^ 

I y^dt-Qaudt“GO{u+dtt\it . 

By analogy vith liqnMs 
the iiead lost in friction i-s 
for Ac length iff (see § 69, 
e<i. 8), 



CJt 
7 

let H-.JJ:. 
head lost is 


nt 


Then the 


Fig: 98 . 

fheTslnediosenfor A is too small, and a newralne mart he diosen 
If 


fSrfi; 

m 

and, since VTdt poonds of 
air flow throncli the pixie in 
the time considered, the work 
expended in friction is 


Q|<<Q«-I-Qs in case I., 
^+Q.<Q,incawIIL, 


the vrtne of A is too great 
Since tim limits between whidi A can 
vetydislaBt^ itis easy to approximate to 


vary ore in pmctical eases not 
0 Tunes somdently aecotate. 


rS. FLOW OF COHFBESSIBLE FLUIDS IK PIPBSL 

^ 81 . P7ow Ilf Air f» Lang PrjRfia^-^When air flows throng a long 
^pe^ hy fiur the greater part of the wort: expended is nsedm over- 
coming frictional nsistances dne to the somce of the pipe: The 
work ezpemled in flietion generates hwt, which for the most port 
must he derokmed in and given bach to the air. Some heat may 
be transmitted through roe rides of the pipe to satTounding 
mate ri ah^ but in experiments hitherto made the amount eo con- 
dneted awarappears to he veirsmall, and if no heat ia transmitted 
tile air in the tabs mart zenuun senriidydt Ae same tempentuze 
dnimg cxpai^BL In other woids^ the exponrion may be lemirded 
as isothcpial ezpanrion, the heat generated by firution exactly 
nentrrii^g^cooli^dne to tiie work done. EsperimentBonthe 
pnenmahe tabes nsedTor the tronsmissian of messages, by 
Cimey k Saldne, d»^ that the dunge of temperataie of the air 
M^galong thetabeisxnoehless than it would be in adiabatie 

dsTDi^neatihl Steady flAtfibn 0/ Air Plowltut in 

IWonii filsetien.— When w expands at a eon^nt 
a^dute tempetataie t, the relation hettreen the pmsaiin p in 
wmnda -But n oaie foot and the denrity or weiAt per cs^foot 0 
r t ne egnataon 

(I). 


-g-er 


ihtogr- 5 M. corresponding to a temperatnre of 
^"•27690 foot-pounds. . , /m 

cross section of the slze^ the unitif 

W— constant 

dpe andutiie velocity of the rir. 


GQti 

jAero A is the section of tl 

Oombming(l)aiidv3), 



Bat from (8a) 




-fS.Wdfrfi. 

The ehangB of kinetic energy in dt seconds is the diflerenoo of the 
kinetic eneigy of A^Aj anoAiA,, that Up 

9 2 

.YuifiiA.WdMiK. 

9 

!nie work of exxiansiem when lladt cubic feet of air at a pressnns 
p exiiond to A(u-Mfn)dt cnlnc feet is 

njpcfiirit. 

erW 

ap * 

. du erW 

a • _ • 

ap X^i* 

And the work done exponrion is 
erW^ 

a " P 

work done 1 ^ gravity on the mass between A. and A, iszeio 
if the }npe IS hozizontal, and may in other cases be neglected with- 
out great enror. The work of the pressnres at the sections A^Aj is 

paudt - (p+dp)tl(u+du)dt 
^ ^ - - (pdtt+vdp)adt . 

But from ( 8 a} 

pii-* constant, 

pd»-l-t»(p«>i 0 , 

S? * 1 *® >» *«o^ Adding togptlier the qumi- 

tines of woik, and equating them to the change oijductio cncigy, 

WifBA- dpdt- 

er , ^ 


pr«>ean8tent 


(Sa)i 


^,-n.««taTe«saio. w« fcrt Bh» to tfCkOEBiriMr^-^ 


But 


and 


dH+ydp + f^f-0, 

erW 

Bp • 

W 

"aj'sjoy* 

ifH, ?jO^. M . 


^4». 


«■*- 


. <4a), 



/ 


HTOBAVLICS.] 

% 

For tabes of uniform section m is constant*; for steady motion W 
is constant ; and for isothermal expansion r is constant Integrat- 
ing, 

. logH+^ + fi-constant. . . . (6); 


for 

and for 


W*Vjt " • m 
f-0, let H-Ho, andi?«i?o » 
let H-" Hi, andi’*-!^. 
H,. tg 
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84. DiairibiUion qf Pressure in a Pipe in whiek Air is Flawing , — 
From equation (7a) it results that tlie pressure at Z feet from that 
end of the pipe vhere tiio pressure ispo, is 

(Ilk 

which is of the form 




(6a)i 


where p^is the greater pressuro andjpi the less, and the flow is from 
Ao to\mrds 

By rq^lacing W and H, 

*fn 

Hence the initial velocily in the pipe is 

gCT(Po°-jyi») # _ . . (7). 




( 6 ). 


Uo- 


. i\ . I . . . . 


AVhon I is great, log ^ is comparatively small, and then 
Vx 


V I l»o* i 


(7a), 


2;—Va7+6 

;iven pipe with given end pressures. The curve of freesur- 
for tiie pipe is, therefore, a parabola with horizontal axis. 
Fig. 100 shows ciuciilatim curves of pressure for two of Mr Sabine’s 


for 


f 

t i £ 

jaoKio^ — ■ — *- — j 

* 

jl 

!f ii 

33S-J&E22W 
&*-sa) ! 

U* 

} 

If ^ 


^75 


a very simple and easily used exprestioh. For pipes of circular 
section , where d is the diameter: — 


or approximatdy . 

i«o- 



. ■ (76); 
. . (7c). 


83. Coefficient off fiction for Air , — discussion by Professor 
Unwin of the expe^ents by Messrs Gulley & Sabine on the rate 
of transmission of light carriers through pneumatic tubes, in which 
there is steady flow of air not sensibly auected by any resistances 
other than surface friction, furnished the value *007."^ The pipes 
were lead pipes, slightly moist, 2^ inches (0*187 ft.) in diameter, 
and in leni^iis of 2000 to nearly 6000 feet. 

Some experiments on the flow of airthroimh cast-iron pipes have 
bran made AL Arson. He found the coefl^ient of friction to vary 
with the vdocity and diameter of tlie pipe, lotting 


( 8 ), 

he obtained the following volues — 


Diameter of Pipe 
in Feet 

a 

p 

e for 100 feet 
per second. 

1-64 

*00129 

■0b483 

•00484 

1-07 

-00972 

- -00640 

-00650 

-83 

-01525 

-00704 

- -00719 

-338 

-08604 

* -00941 

•00977 

-266 

-03790 

-00959 

•00997 

*164 

. *04518 

•01167 

-01212 


It is worth while to try if these numbers can be expressed in the 
form proposed by Darcy for water. For a vdocity of 100 feet per 
second, and without mudi error for higher vdodtiei^ these nnml^ 
agree fairly with the formnla 


f--006 




which only diffeis from Dane’s vnlue for water in that the seco; 
terra, which is always small except for very small pipes, is laiger 
Some more recent experiments on a very large hv 1 
Stockolper at the St Gotthaid Tunnel, agree betto with the 

f-o-oos«(i+j^). 

^pes were probably less rough than M. Arson’s. / 

+« it is no longer st 

to nedeot the TOtmtion oflovel of the pipe. For that case we m 
neglect the work done by expansion, and then 

^ ^ Go IS*"® ••••(!< 

pmdsdy eouivdent to the equation for the flow of water, a, and 
being the devahons of the two ends of the pipe above any datni 

densifies, and « 4e me 
floaty in, the pipe. This equation may be used for the flow 
cool gas. 


Fig. 100. 

eimsriments, in one of which the pressure was greater than atmo« 
roneric pressure, and in the otiior less than atmospheric pressure. 
The observed pressures are given in brackets and the calculated 
pressures without bradcots. The pipe was the pneumatic tube be^ 
tween Fenchurch Street and the Cmtral Station, 2818 yards in 
lensto. The pressures are i^ven in inches of mercury, 

VarUUim of VelocUy in Cie Pipe , — Let p^ be the pressure 

and velocity at a given section of tlie pipe ; ti^ the pressuro and 
vdocity at any otiier section. From equation (8a) 

ujpei^^«sconatant ; 
so that, for any jpven uniform pipe, 

(12); 

whiidi giveB the velocity at any section in terms of the prosBora, 
which haa already been determined. Fig. 101 gives the vdocity 



ontyes for the two experiments of Messrs Gulley & Sabine, for 
which the pressure curves have already been drawn. It will bo seen 
that the vdocity increases considenibly towards that end of the pipe 
where the pressure is least. ^ ^ 

86. WdgM ef Air Flowing per Second,— Tha ivdght of air dis- 
charged per second is (equation 3a) — 


er 

From equation (76), for a pipe of circular section and diameter 

VI 


-611 


Approximatdy 


f -Fi®) I . 
(ZS 
fZr' 


;(Po*-Fi®) j . 


W-('6916iJo- •d438ft)(; 


d»\4 


y"'\ClrJ 


(18). 


(18a). 


86. Applieait'on to the Case of Pneutnatie Tubes for the Trans^ 
mtss^ of Messa ^, — ^In Paris, Berlin, London, and other town^ il 
Iw been found dieaper to transmit messages in pneumatic tubes 
than to tdegraph by dectricity. The tubes axe laid underground 
with ea^ curves ; tiie messages are made into a roll and placed in 
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alightftlt cairieTi 

Isoziljrl^Q^ ^ — — - - — ^ ^ 

it vropw the cairier. In most qretems the corrent of eir is s^<v 
and contxnnoQs. and the caixien ore introdaoed or Rmored mthoat 
matexiallr altering the floir of air. , x- « 

Timttf Transit through the Puttiog / for the tunc of 

tfansit from 0 to 7, 

-'/?• 

From fia) Bef^eatiag ^ and patting , 

rf/-^ 

fVom (1) and (3) 


hydromechanics 


VTcr. 


j»n * 

<77 odoy , 


Bnt 


6fW^ 


(»}. 


(15), 


(I5«); 


■’■ '"7 

-1 JiiL 

If t-521*, eoireq^ding to CO’ F., 

/-•oouieiy 

OTiien giTCs the rime of transonissiou in tcnns of (he initial and 
final piessues and the dimensions of the tnbe. 

JIwiiFaoeftjr^3VaiM»ifefi«i,_Themeanvielo«trLi -I; or, for 
t-521’, ' ^ ’ 

The bllonitig tabic givee eomo result^:— 


AlMoloie Fre». 
met In lb M 
•q. ineb. 

VelodUes forTabn of a Irnxth te ft. 


Pi 

1000 

sooo 

1 sooo 

4000 

scoo 

: 1 

5 

10 

15 

15 

15 

Fae 

99*4 

67-2 

Pm 

57-2 

I 74-5 
847 

uum IFi 
70-3 
47-6 

aure in 
4G-5 
627 
60-0 

iritiiiy. 

57- 4 

58- 8 

33-0 

48- 1 

49- 0 

407 

34-4 

1 28-C 
37-3 
42-4 

44-5 
! 301 

25*6 

33*3 

37*9 


divantaied ind^U^ •— ^'***?*’' *“« ^«d it 

ft-Ok then If in the last equation then be put 


“'aesa-O'^OS-v/Jj 

tho other 

pipes, as tor orifices. M«ei* i iT,S: »“ “Wwd. I’nbr”-- • 


SEt"'' i.'”" ‘‘*™' »ni 

^|.T«5ar 


[urDHAVUCS. 

If when tho motion is atcailr the sections of tho stream nri* all 
cqualy the motion bunifonn. Ily Lyfiothrsis, th^ tnnow nr is con* 
ataut for all aection^p and A Is constant ; tli<*r>’fore r mnat l)c con- 
stant also tram section to Hction, Tli** (.n^e i« thru one of uniform 
at<»dy motion. In nioat artificlnl ch.'inn*'!* the form of r^ion » 
oonstantp and the bed lias a tiuifonn aloi>*«. In that rav the motion 
is unifonn, the ilcnth Is consMnU and the Mitnni a tzrface h jiotnllel 
to the bed. If when ateady motion is i*>taUh(hc<l thp si'ctioiis an* 
nncjualp tho motion i» atcady motion iriih varying velocity from 
Mctibn to w^ction. Ortltimty rivets an* in this condition, ripcciilly 
where the flow in inodifiefl by widrs or oh-tmetions. fihort nnob- 
stmeted lengths of a river may l<e treatefl as of nnifonn sertion 
nithont error, the mean hf'ction In th«* length being {mt for 
the aclnal >cctions. 

In all actual alreaitis the dilfi rv'nt fluid filant* nts have dfflertiil 
Tclodtir*, tho«e near the surfni«* and centre moving fa^Ur than 
those tt<^r the bottom and M'divi, The ordinary Ibrmtil.T for the 
flow of iilreaTn.s rent on an Imiothi^is that this variation of veK*ity 
mar 1>* ntglccted, and that alf th** niani«*nti mar ti«* trvat<*«l n^ htring 
R common relority tonil to the in«^an % eloeity of Uie attv'^m. On thU 
hnwthesbi, a |i1ane hi'er o'-ihfflg. 102} )m ttwen a«ctinns iionnal to 
the direction of motion i-c trvab-d 
as hliding doim the clnnnel to 
AVh7/ nithoutderonnation. Th** 
coiii|<onent of the neisht foniJl**! 
to tm* channel Itcd lalanci h th** 
friction Bpiust the channel, ainl 
in estimating the friction the 
velocity of nibbing is takfn to 
lie the mean velocity of th** 



IV lOi 



of triction. the errors of fh** onJinar}' formuLr^arv'to n exti lit 
ncntraluisl, and th-y nny U u-'d without l-orling to nm^timl 


lloweivr, by talcing variabl***ra]u'^4 for Ih^* co»*flcient 


ncniranrisi, ami th-y nny u-'d without liorling to nm^timl 
errm Formula; have hrn obtained lia*M on Icm hv- 

{lothceis, but at present they arc not pr^rtiVallv eo rrliabK and arc 
moro ^m{iiicited than (h*“ formnh'* obtain'd in the luMinrr dc- 
aenbed abOTc. 

Con ant ,/*■ (GK'I 03 )(>‘tr.oc:u« 4 ivCtionsDom: 3 ll« 




Fig. 10», 

umiom]>, iiie external forci's acting on U ate in r<]nt]ihriuni. I^t 

** wriU-d l*i'riuieter,jv4.^«^rs, 
- - ^is termed (hehydnulirm^’in 

wlSch il lirnmnlr t&K 

alopo orfail of the attram in feet, |.er foot, bring the niw JtL . 

of 

I'qnd and opfiosltp sfecc tbe "» "W''!! nn* 

nican pti-ssum on eaoh aro tlir iSi'ti?"'* *"*• ‘’‘O 

nciglinVoftIicnias,lntbcdii^SIrf.«*?'* of tbo 

enirityp. ThasreiRhtoftlw^ 

-tk. wti. 1. .i» i:SL"t“ssw 

"““k 

,£ ^jss. ^ g 

Bcnee tue friction is ’'•^xdlfiv) **»* '’•'lofity 

wro^ AOVW- hi]iiating tbo smn of tlie foiwi to 

a). 


But it has been alnady sbomi <5 C3) lliat>rr)-fo!i 
^ " 9 * 




(ajL 
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This may he pat in the form 

... . . . (2a); 

where c is a coefficient depending -on the ronghness and form of the 
ehanneL 

The coefficient of friction ( varies greatly with the de(^ of 
ronghness of the channel sideSi and somewhat also with the vmocity* 

It must he made to depend on the ahsolnte dimensions of we 
section, to eUnunate the error of ne^ecting the variations of velocitj^ 
in the cross section. A common mean value assamed for C is 
0*00757. The, range of values will' he discussed presently. 

It is often convenient to estimate the fall of the stream in fertper 
instead of in feet per foot. If / is the fall in feet per mile 

/»6280 i. 

Putting this and the above value of ( in (2a), we get the very 
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simxde and long-hnown approximate formula for the mean vdocity 
of a stream— * _ 

( 8 ). 

The flow down the stream per second, or discharge of tiie stream, is 

(4). 

89. CoqfficieiU of Frietumfor Open Ohtmnels . — orious expressions 
have heen imposed for the coefficient of friction for chf^els as 
formpes. weishach, pving attention chiefly to the variation of the 
coefficient of friction with the velocity, proposed an expression t.f 
the form 

r M \ 

( 5 ). 


<- 4 ) 


and from 266 experiments obtained for the constants the values 
a»0*007409; i3-»0*1920. 

This gives the following values at different vdodties : — 



0-8 

0*4 

0-6 

0-6 

0-7 

0-8 

0-9 

1 

li 

2 

8 

6 

7 

10 

16 


0-01216 

0-91907 

1 

o 

0-00978 

0-00944 

0-06918 

0-00899 

0-00888 

0*00886 

0-00818 

0-90788 

0-00769 

0-00761 

0 00766 

0-00760 


In using this value of ^ when v is not known, it is best to proceed 
by approximation. Calculate a rough value of v by taking any 
T ppnTi value of C for instance the one given in the preceding section. 
Then from this valud of v calculate a revised vdue of £ from 
this a new value of v. 

90. Darey is BasAvls Esi^essiffnfoT the Cw^ffUient of Fridion . — 
DaiOT & Basin’s researches have shown that C varies very gmtly 
for different degrees of roimhness of the channd bed, and tiiat it 
also varies with, the dimensions iff the channel. They give for ^ an 
empirical emression (shnilar to that for pipes) of the form 

<«» 

where mis the hydraulio mean depth, im different kinds of chan- 
nds they give the following values of the coeffident of friction: — 


Kind of GbB&nol. 

a 

P 

I. Yery smooth channels, sides of smooth ; 

cement or planed timber 

11. Smooth channds, sides of adilar, bride- 1 
work, planks ' 

0-00294 

0-00373 

0-00471 

. 0-00549 

0-00785 

0-10 

0-23 

0-82 

4-10 

6-74 

HI. Bough cteinnels, sides of rubble masonry ; 

or pitched with stone 1 

lY. Yery rough canals in earth 

Y. Torrentid streams encumbered with de- ) 

1 tritus ( 


The last values (Glass Y.) ore not Darcy & Bazin’s, but are taken 
from emeriments by Ganguillet & Eutter on Swiss streams. 

The mllowii^ table veiy much facilitates the calculation of the 
mean velodty and disdiu^ of diannels, when Darcy & Bazin’s 
vdue of the coeffident of friction is us^ Taking the generd 
formula for the mean vdocity already g^ven in equatmn (2a) above, 

u— cVmi, 

where^c* , the fdlowing table gives vdues of c for diannds 

of different degrees of rraghness, and for such vdues of the hyi- 
draulicmean d^hs as are nkdyto occur in practical colcdations; — 

Valim ofoin v-«cVmi, dedxiced from Darcy is Bazinas Values. 


1. 

Very Smooth 
CbanndSi Cement. 

Smooth Cbenncls. 
Ashlar or Brickwork. 

Bough Channels. 
Rnbblo Uosonry. 

^^^inals hi Berth. 

Bzcesslvoly Bough 
Channels encom- 
herod witli Detritus. 

P 

Very Smooth 
Channels. Cement. 

Smooth Channels; 
Ashlar or Brickwork. 

^ 5 

l| 

tc^ 

II 

|€ 

P 

Bxccsslvoly Bough 
Channels enoum- 
hcred with Detritua 

-26 

125 

96 

67 

26 

18-5 

8-5 

147 

180 

112 

89 

... 

•6 

185 

110 

72 

86 

25-6 

0-0 

147 

ISO 

112 

90 

71 

•75 

189 

116 

81 

42 

80*8 

9-5 

147 

180 

112 

90 


I'D 

141 

119 

87 

48 

84-0 

10-0 

147 

180 

112 

91 

72 

1-6 

143 

122 

94 

56 

41-2 

11 

147 

180 

118 

92 

2-0 

144 

124 

98 

62 

46-0 

12 

147 

180 

118 

98 

74 

2-5 

145 

126 

101 

67 

... 

18 

147 

180 

118 

94 


8-0 

146 

126 

104 

70 

58 

14 

147 

180 

118 

95 


8-5 

146 

127 

105 

78 

... 

16 

147 

130 

114 

96 

77 

4-0 

146 

128 

106 

70 

58 

16 

147 

180 

114 

97 


4-6 

146 

128 

107 

78 


17 

147 

180 

114 

97 


6-0 

146 

128 

108 

80 

62 

18 

147 

180 

114 

98 


5-5 

146 

129 

109 

82 

... 

20 

147 

181 

114 

98 

80 

60 

147 

129 

110 

84 

66 

25 

148 

181 

116 

100 


6-5 

147 

189- 

110 

85 

••• 

80 

148 

181 

115 , 

102 

88 

7-0 

147 

129 1 

110 

86 ! 

67 

40 

148 1 

181 

116 

108 

86 

7-5 

147 

129 

lU 

87 

... 

50 

148 

131 

116 

104 

86 

8*0 1 

147 

180 

111 

88 

69 

00 

148 

181 

117 

108 

91 


91. Oanguillet is KvUet^s mo dified Darcy Fdrmula . — Starting 
from the generd expresdon o—cVnifi Messrs Ganguillet & Rutter 
have examined the variations of e for a wider variety of cases 
than tiiose discussed by Darcy & Bazin. Darcy & Bazin’s 
experiments ore confined to diannels of moderate section, and 
to a limited variation of dc^e. Ganguillet & Euttw brought 
into the discusdon two very distinct and important additiond series 
of results. The eauginra of tiie Misdsdppi by Messrs Humphreys 
k Abbot afford m discharge for the case of a stream ot 
^ceptionally large section and of very low slope. On the other 
hand, their own measurements of the flowin the regulated channels 
of some Swiss torrents gave date for cases in which the inclination 
and roughness of the channels were exceptionally great. Darcy k 
Bazin’s eigperiments alone were condusive as to the dependence of 
the coefficiwt o on the dimendons of the diannd and on ite rough- 
ness of surface. Plotting vdues of e for channels of different in- 
clination indicated to Gmiguillet & Eutter that it also dmended 
'on the slope of the stream. Taking the Missisdppi date on^, th^' 
found 

e « 266 for an inedination of 0*0084 per thousand, 

" 164 ,, ,, 0*02 „ 

so that for very lowindbnations no constant vdue of e indmendent 
of the dope would furniidi good vdues of the discharge, small 
rivers^ on the other hand, the vdues of e vary little \ntlL the dope. 
As regards the influence of lou^ness of the ddes of the channd a 
different law hdds. For very small channels differences of rou{^- 
ness have a great influence on the discharge, but for very large 
chamiels different degrees of roughness have but little influence, and 
for indefiiiitdy huge channds we influence of different degrees of 
ronghness must be assumed to vanish. The coeffidents ^en by 
Darcy k Bazin are different for each of the cbisses of channels ot 
different roughness, even when the dimendons of the channd are 
infinite. Bu^ as it is much more probable that the influence of the 
nature of the sides diminishes indefinitely as the channd is larger, 
this must be regaled as a defect in their formula. 

Oompaiing weir own measurements in torrentid streams in 
Switzeriand with those of Darcy k Bazin, Gaugnillet & Eutter 
found that the four dasses of coefficients proposed by Darcy k 
Bazin were insuffident to cover dl cases. Someof the Swusstreoms 
gave results which showed that the roughness of the bed was 
markedly greater than in any of the channels tried by the French 
eni^eers. It was necessary therefore in adopting tiie plan of 
arranging the different channds in dasses of ap|^ximatdy similar 
ronglmess to increase the number of dasses. Especially on addi- 
tiond dass was required for diannds obstructed by detritus. 

To pbtoin a new expresdon for the coeffident in the formula 

in whidi iDorcy k Bazin take 

Ganguillet & Eutter proceeded in a purely empiried way. They 
found that an expression of the form 

a 


C«i- 


1 + 


0 

VST 


could be made to fit the experiments somewhat better than Darcy’s 
eiq^resdon. Inverting thi^ we get 

1 . 1 ^ 0 ^ 
e a as/m * 
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otdinate, and inclined to the oxu of absKdsssB at an angle tiie tan- 
pnt of winch isl. 

Hotting the eaqperimentalTalnes of ysod <^sr, the p<dnt8 ao 

found indicated a enrred rather than a atro^t line, so that /3 must 
defend on o. After, modi comparison the foUoiring form ims 
atnred at-— 


Cmm^ 


1 + 


An * 


where n is a coeffident depending only on ihorooghnesstri the 
of the channel, and A ana I are nenrooeffii^ts, rae Tidne of which 
remains to he determined. From what has been already atated, the 
coefficient c depends oafhe indinarion of the stream, aecieodng as 
the 8l<^{ increases. 


— w— .1 — pw MV aaarava«a»w vp * w^aa as vpm 

stream beds is possible. For channels lined with timber or masonry 
tho diffienlfy is not ao jmeat Ihe constants in that cose are few and 
auffidently defined, mi in the case of ordinan* canala and rivers the 
case is diiferent, tho ooeSidents having a much greater itmge. For 
artificial canals in rammed earth imt gravel n vanes txm 0*0163 to 
0D301. For natural channels or rivers n varies from 0*01^ to 0*036. 

In Mr dack8on*so|dnion even Kutter^s numerousdasscsof channels 
seem iimdeq(hatclT graduated, and aficr careful examination he pro- 
poses for artificial eonds the following dosstfication : — 

L Canals in very firm gravel, in perfect order n*«0'02 

IL Canals in earth, above the aven^ in order* tt»-0*0225 

!1L Canals in cartb, in fair order n«i0*02ri 

IV. Canals in earth, bdow the a%’cr^ge in Older 9i«-0*037ti 

V. Canal8inearth,inRithcrbadQrdcr,partiii]lyover^ | 

grown with weeds and obstruct^ by detritus { w 


Let 


Then 


A*“a+^ • 


e*m 


«+-^+4 

n f 


1 + 


» /Vm 

*•*« exptes&m fw e nlHmatdy adopted GangnUlet 

hi * hotter obtain the Talnes 

23, 1, mp'WlSS tometnealmeasiuea, or 41^ I'd!!, and O-OOSSl 

KatueorsidesofOisimeL Ooeffldeatof 

n dl-phmed timber 

Cement plaster ^ 

Raster fd cement with one-twid'wnd 

Uimaned phmb '****' 

Aafilar andhriclnmk 

Canvass on ftames ‘ 

Hubble masmuT,.,,. , * •••*.. 

Omda in very film gra'^... . 

Ri^nd canola in perfect order, toc' fom item « j' 




0-009 

0-010 

0-011 

0-012 

0-018 

0-016 

0-017 

0-020 

0-025 


0-030 

0-035 


Sw? *• “ that it is difficnlt 

^ ,l^ufs_D*A. Jackson ! 

MBwnk 


"V wuiuMsie and 

Jrienrive tables Ibr fedUtat. 

25,,^ ^“5 ^ Qan. 
R™rt b Entter 

Wnml and Otdteri TaMca. 

«h!ulation be pats the 
formula in this form 



Concretti 

, ^ . R& 105 

^ advantage tlint the nil 

iB less m proporHan to the am tlmn fn a^-otherS! 

^In Cniitn^ 


* / or I , I InCntiinq 

33 U 0 I-.- llk'nlL • n • 

j 38^0 21-4-.— sj 

I I t ! I I 

! i i _ 


M-n(41-e+ . 

" Vm+v«/^- 



-00001 

- 000 m 

-oooot 

*00000 


SSpo 

S!?b5 

590 IS 

5?oo 

-oosoo 

*00300 


B-SSOO 

22SI0 

i*U85 

oasis 

O^fiTS 

00970 

o*ms4 

o^m 

O'ISM 

0^1 

04300 


ssm 

sisse 

a^2 

i-oeu 

0*^ 

0-S3Sft 

o<m 

0*5690 

0«ltt 

05380 

0-5160 

IMStA* 


4-8390 

x-em 

i-*a« 

1*1508 

1*0155 

0-UI2S 

o*nns 

0-6809 

0-8450 


£2819 

3-0057 

1*9014 

1-5038 

1-30U 

1-1819 

0-S863 

08087 

0-7799 


fim 

3-6190 

9-9310 

1*7688 

1*5314 

t-8910 

10S68 

0^ 

0-0070 



8 0850 
4-5995 
9-7968 
9-9107 
JJIBO 
1-7455 
1*8910 
1-1805 
1*1837 
1*1103 
1*0750 
1*0685 


9<&780 

5^ 

3-3555 

9*8590 

9^18 

91^10 

1*5859 

1*4166 

1*3605 

1*3393 

1*3900 

1*9769 


X^+afViJf+r ^^’^^"t*»*-*'‘*)«.»»ithowettcdJ^mote 

“rtk it iB always 

*? of time. Tbia doM J 2®”^ ®*‘ ^ HmndS 
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former beine tbe section of a ITavigation Canal and the latter tie in the cb^eL Let r be fte n^ns of the diaimd Motion > then 
^on rfm &naL for a depth of water-itr, the hydianho mean radius m /.r and fte 

93. Oh ^ fn rl f of Cirettlar Seelim . — The following short table area of section of the ■waterway »r-, where k, it, and » have Ae 

fr«.ilifaitAa; citlc ulaHnna of the dischjuge with difieient depths of water following yalnes ; - 

II i r* ' . ■ i" I i i ! I i I i I I I I I 


Depth of Trater in) 
tenns of TBdios 
Ejdrai^c mean depth) 
fa terms of radius ...r 
Waterway in terms off 
aqnare of ndiBS..^..} I 


-05 aO *15 -30 -35 -80 -85 

•0331 -0533 -0963 *1278 *1574 *1853 -3142 

•02U *0598 -1067 -1051 *228 *294 *870 



*60 1 -65 1 *70 *75 -8 *85 *9 *95 1*0 

887 ^408 *439 *449 466 484 *500 

879 1*075 1*175 1-276 l-On 1470 1*571 


85 18 

484 *500 


9i. Egg-Shaped Chaimels orSeiwen. — ^In sewers for dischaiging 96. ErdtdeaiVf. MoA Eeon^iml FermofC^nvd^m^S^ 
storm water and house drainage the volume of flow is extremdy gfoM,— Supposethechannelistobetrapezoiddinsectaon(flg. 109), 
variable: and there is a great lidnlily for deposits to be left when the and that the sides are to have a given slcpe. Let the longitadum 
flow is which are not removed during the short periods when dope of the stream be given, and also the mem vdoc^. An innnite 
the flow is lariTB- The sewer in consequence becomes diohed. To number of channels could be found satisfying the foremmg conoi: 

® tions. To lenuer the pro- 

• ' i , J .! . . i,i ..i » » ■ blem determinate!, let it be 

a given discharge fioc 





Fig. 107. — Scale 80 feet— 1 indi. 

obtain tmifoim scouring acHong fhe rdodtjof flow should be con- o 
stant or nearly so ; a complete nnifoxinily of velocity cannot be t 
obtainedwitb onyfonn , ^ t 

of section suitable for ! S ' f 

sewers, but anap^nm- k- -4* *{ 

mation to umorm { 

velocity is obtained by T" \ I 1 

making tbe sewers of j { ^ J ^ 

oval section. Yarions \ \' * 

foxmsofovalliavebeen ! 'U — « V ^ 








1 

j 

1 

1 

1 
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k 

L 

V i 





same^ fhe amount of ex- 
cavation will be least for 
that channd which has the 
^ least wetted perimeter. Let 

d be tbe depth and h the bottom width of riie channd, and let 
the sidi» slope n horizon- 
tal to 1 verKcal {fig, 110), j 7^ 

then 45 Ns } X 

n=(ft+«d)d; I X / 

x-6+2dv«®+i- -y ; >, ^ - Y 

Both f2 and x 8^ to he K— TMt — o >j 

minima. Diffetenrialing, 

and equating to zeio^ ^^®* 


the radios of the // r'' 

crown is doable the 'I '''' 

radius of riie inv^ 

and the greatest width s 

15 two-thhds the | \ 

he^ht. The section : V 

of sudi a sewer is \ \ V 

shown in fig. 108, the 5 

the figure being pro- Fig. 108. 

portional numbers. 

95. IVobfems on C^uniids tn loAick the Flow is Steady and od 
Uniform Vdodly. — ^The general equations given in §§ 88, 90 are 

• (»)= 

f (2); 

Q-Off (8). 

Froblem I. Given the transverse section of stream »wd discharge, 
to find the slope. Tiom the dimensions of section find XI 
m; £rom(l) find C, from (3) find 8, andlasUyfrcnn (2)findf. 

Pjro52em IL Given the transverse section and dope, to find the 
^charge. Find v iiom (2^ then Q from (3). 

ProlTem IIL Given tiie drscharge and slope,and either thebieadth, 
depth, or general form of the section of the <^nn^ to determine its 
remaining dimensionSL This must generally be solved 1^ approxi- 
mations. A breadth or depth or both are chosen, and the ^i&arge 
calctdated. If this is greater than the siven disdiarffe. the dlmen. 






diminating ^ , 


^ + 2V^+l-0; 

(n — 2^/n® + i)d+ 5 — 0 , 
b— 2(VSTi -n)i . 


Inserting the value of b. 


Q 

— ■ 
X 


(b+nd)cg 

b+2dV«*+i 

2dVii?+l-«d ^ 
^V^+1 - 2nd 


A simple construction g^ves fhe form of the channel whidi fulfils 
this condition, for it can he shown that when m — -—the sides of 
the channel are tangential to a semi-drde drawn on the water line. 


therefore 


A MAGouLu VA ucj/Lu VA uvui HRS uuuacu. Bau 1116 oiscnarge perpen 
L If this is greater tiian the mven disdiarge, fhe dimra- 
lednced and tue disdiarm Tecdcolated. 

It lies generally between the limits m^d and maid, where 


LetABCD he the channd (fig. 109); from £ the centre of AD drop 
perpendiculars £F, EG, EH on the sides. 


sums are reduced and tne discharm Tecalcmated. 

Since m lies generally between the limits and where 

d is the depth of the stream, and since^ moreover, the vdodty 

varies as ^/m so _ 

thatan error in the \ E / 

value of m leads 

only to a much less L \ I W. ir 


thatan error in the 
value of m leads 
only to a much less 
error in the value 
of the vdodty cal- 
culated from it, we 
may proceed thus;. 
Assume a value for 
fn, and calculate v 
from it Let be 
this first approxi- 


C 

Fig. 109. 


mation tov. Tben.^z5 a first approximation to Xl, say Xl^. TVitii 

this value of XI design the section of the diarmel; cdcnlate a second 
value for m ; cdcnlate from it a second vdue of r, and from that 
a second value for X2. Sepeat fhe process tOl tiie successive values 
of m approximately coindne. 


AB»OD»a; BC^-b; EF-i^EH^c; andEG^d. 
fi«*axea AEB+BEC+GED, 

»€M!+Jbd. 

X*“2a+b. 

Putting these values m (1), 

ac+i6d^(a+}b)d; andhence c—d. 

That is, EF, EG, EH are dl eqnd, hence a semidxde sfcmck 
from E with radios equal to the depth of the stream will pass 
throngh F and, H and 
be tangential to fhe * " ^ 

sides of the channel. ^ / 

To draw the chan- w / 

nel, describe a semi- i / 

circle on a boiizontal s 

linewithradins^depth ^ 

of channd. The hot- 

tom will he a horizontal tangent of that semidide, and the sides 
I tangents drawn at the reanir^ side dopes, 
i Tne above xesnltmay he obi^ed thus (fig: 111)>- 


Fig. 111. 

ingent of that semidide, and the sides 
ir^ side dopes. 


[nind side dopes. 

>e obtained thus (fig: 111) 
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So. 

• • • • 

. . . (!)• 

Q>"d{8‘f (2 cot /9) ; 


^■■b+c2coti5 . • • • 

. . . (*); 

n b 

. . . (8). 


Erom(l)aiid(S), 

This viU be a mfnhnma for 


Ibr all three secUons, oi»l can bo found from tlio section ohoc 
Hence idso 

Increment of section 
increment of iierimeter <£« 

Integntingt 

s;»>ir]og; constant; 

ond» since ff"* ^ s?*”0 , 




From (8) and (4}» 


f*-2eo8ec. i3-oot fi . 

,1 . / Qtfng 
“"•V i-eoafi' 


AreaifseUion^^O, 


Jiaximvm Dhehargefar ffiven Ana and 
■dtannd">d; Sydranlie mean d^k^^id ; 


Assuming values for y, the \*alucH of a; can be found and the curve 
drawn* ^ 

The figure has been drawn for a diannel tho mloimnm section d 
widch is a ludf besaj^nof 4 feet depth. Ilenoci&*»S; 0*2; 
the ia|ud fiattcnlng ortho side slopes is remarkoble. 

08. Fariatfon ef VtlocUy fn Different Parts ofiht Croat Section rj 
a Un^omi Stream^ 

Fertieat Fcloeiiy Cttrve in a Streanu-^lf it is n»mmed that Uie 
resistance to the idatlve sliding of the lajcra of water in a stream 
is of Uio nature of a viscous resistance, then the law of the dutri- 



InelfouitliKii 
of SIdMto 
Hoiuoiu 

lUUoof 

Side 

Slopes 

Am of 
SeetSonO, 

Bottom 

vndth. 

Top widths 

twioelenRth 

ofeadiSlde 

Slope. 

Ssmldrdo 

09*’ 0* 


l-STldS 

0 

34 

Ssmi^lMKScmi... 

8 :S 

l*732il> 

1-13S4 

3*3X04 

8e]iU4q[ii»«, ... 

«r W 

0 ;1 

Sd* 

34 

34 


7S* 38* 

1 ;4 

l*8lSil3 

1*3624 

3*0634 


S8* SS* 

1 :S 

1-7394X 

1*3364 

3*3364 


«r 8* 

8 ii 

1-73049 

4 

33004 


48* V 

1 :1 

1*83849 

0*8384 

3*8384 


38* 49* 

U;1 

1*933119 

0*7034 

3*2034 


88* 43* 

l|:l 

3-10649 

0-6064 

3*6064 


SW 44* 

l}:l 

3*38349 

0*3834 

4-03ftf 


S8* St' 

3 :1 

3*47349 

04734 

•44734 


3^ 38* 

34:1 

8*67449 

04344 

4*9344 


«• 48* 

3l:l 

3*88549 

0*3834 

6-3834 


18* 58* 

S|:l 

8*19449 

0*8514 

6-8544 

IValf Mmm ^.a 

1^ 90* 

aU. mm 

8 :1 

3*83349 

0*3334 

6^9334 


tiott of a vertical lonci* 
tttdinal section of the -r- 
streami and let OA, O'A' » 
be the intersections with ? 
this of two transvcr*o 
sections at a distance apart 
f. Itfta^ of bo the traces 
of two planes parallel to 
tbo free suifaco or to tlic _ 
bed, and let us conmder the ^ 
ctiunibrium of a hj-erofraf 
ofwidthunity. LctOa«<p^ 
acy^dyt and let o bo the 


ae^^dfft and let o bo the ^6- US. 

particlM contused in ntorf, r being a function of u 
Jbhing the components of the forces 


«tbe tppaad Iwttom Wkitlii. 








rffa^ea^ M^farm fte wJooBr mcreun sod d^idus with fbo 


manneL FVom the 
need be oonddored. 




eiiooi S'sasD 

DOdOS 

)ooat 

-J0M orera 

JODIO 0*6970 
1M02S O-fiSSS 

•msp o4m 

O-MW 

*00900 o^iaoo 

*00300 0^ 


5coleiit/ncfc*lPoot. 

^118. 


•^thcfnctioM or nscous ^toners on thr lateral r.u>eaof tin* 
mto TO ^ now m a wide atrcam there h no relative riidinn 
te^n oto taiid the layci|i on each ride. There remain only the 
i^naaontho upper and lower aurfacc, and the component of the 

poweightof tholayerie Gldy,ond iff lathe alone of the atreain 
or viseoua rcautonco on the foce ah is projiortional to ito area and 
to tho diflerential eoemdent * (g 3). The resistance is. thcrefon*. 

the negative rign being used because, if r increases with y. 

^ is poritiTii^ while tho action of the layers above nb is a retarding 

acKon. The resistance on the face <rf is similarly H 

^ wsnltant of the action of the la, -era above «S bclow^’ 
therefore, X-M^. 

When the moUon is nniform, 

QUd»+m^m,o ; - , , 0|* Vo- d 

1 1 \ 


I Lj.:.. .I'm**;.,,,.) 


One principal difficulty 


StrT ^ • minimum flow, a_ 

iSsS'S'^antS 

0«M * 

0^ 0 ^’ ®'“'*+**»* V-&: 

?“«« 5«fl* Ithat 

osm cri 

SiJS S1!» 0^. ^ 


Of n 

fy+0; 

* — . . ( 1 ); 

«o wgation which gives the 


'A- 


Fig. 114. 


oen. 

Keullyinftenseoftt 


aTiSSallin7&Affia*Visr“ , 

Oj^nesof o an wTiff hefifflu? ^ «*««»«. 

tamed the vertical •wlmite™^!? r* ’ a parabolic curve is obtained, 
o, i« eridenCTe ITio 
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tbe maximnm velodly slioiild be at the sarfacei and then e-»0, and 
the equation becomes 


1 


( 2 ). 


Assniniiig this fortite present, the mean Telocity is 



1 Gt*., 
^•-T T* 


( 8 ). 


The hottom vdocily is, putting the depth h for y in^(2) ; 

1 Gi.. 

and tiierefore 

1^-i(2Vo+176) (4), 


It is now understood that tiie motion in a stream is much more 
complex than the liscous theory just stated assumes. The retarda- 
tion of the stream is much greater than it would be in simple 
motion of that kind. This 1^ already been partly explained in 
the introduction to the present artide. Nevertheless we viscous 
theory may probably be so modified as to furnish ultimately a true 
theory of streams. 

99. JBxpeHmenial OhBerwUimsm^ Verikal VehcUy Curve , — In 
obtaining the vertical velocity curve from direct observations in 
streamsy apteliminai^difficaliy arises from the fact thatthe velodly 
at wy given depth is not constanty and hence the motion in tiie 
strict sense is not steady. The vdodties taken on a given vertical 
section at any given moment do not form when plotted aOT regular 
curve. But if a series of observations are token at each depth and 
the lesdlts averaged, the mean vdodties at each depth when plotted 
give a regular curve, agreeing very fairly with the paral^Ia, which 
m^ht he esmcted from the theory ahove. Hence it may be in- 
ferred that the vdodly at any given point fluctuates about a mean 
valne, the fluctuations hdng due to irregular eddying motions 
supposed on the general steady motion of the stream, and having 
an vmet which disappears in the mean of a series of observations. 
For certain purposes thera im^kr motions may he ignored, and 
the constant mean velodly suratituted for the actual varying ve- 
lodties at eaohpoinjk. In the next place, all the best observations 
show that the maximum vdodty is to ho found, not at the free 
surface of the streasn, but at some distance bdow 

If^uenee qffftcTTfnd,— Inthe exmrimentsonthe Mfssisdpjnthe 
vertical velodly curve in calm weather was found to agree fairly 
with a parabola, the greatest vdodfy being at ^ths of the depw 
of the stream from the surface. With a wind blowing down 
stream the surface velodly is increased, and the asds of the parabola 
approaches the surface. On the contrary, with a wind blowing up 
sti^m the surtoce velocity is diminished, and the axis of the paiap 
bda is lowered, sometimes to half the depth of the stream. The 
American observers drew from their oltoervations the condudon 
that there was an energetic retarding action at the surface of a 
stream like that due to the hottom and sides. If there were such 
a retarding action the jnodtion of the filament of nuudmiun velodly 
bdow the surface would he explained. 

^ It is not difficult to nndersmnd that a wind acting on surface 
tipples should i^krate or retard the surface motion of the stream, 
and the Hississip^ results may be acemted so far as showing that 
the surfhee vdocity of a stream is variable when the mean velodfy 
of the stream is co nstant. Hence observations of surface vdociiy I 
by floats or otherwise should only he made in very calm weather. I 
But It is veiy difficult to suppose that, in still air, there is a redst- 
ance at the nee surface of the stream at all analogous to tliatatthe 
ddes and bottom. Further, in very careful eimeriments, Boilean 
found the maximum velodty, thon/^ raised a little ahove its pod- | 
tion for calm weather, still at a considerable distance below tiie 
surface, even when tiie wind was blowing down stream with a vo- 
lodly grater than that of the stream, and when the action of the ' 
an mnst ^ve hj^ an accelerating and not a retarding action, 
^ofessor Jamra piomson has given a mndi more prohabto explan- 
ation ofthe diminution of the vdodly at and near the free sur- 
uTO. ^ He points out^ that portions of water, with a diminiwbwi 
v^enty from retardation by the sides or bottom, are thrown off in 
eddying masses and mingle with the rest of the stream. These 
eddyiim masses moilify the vdodty in all parts of the stream, hnt 
tme thdr greatest influence at the free surface. Beaching the free 
a^ce they roread put and remain ther^ mingling with the water 
at Wat l^el and diminishing the vdodty which would otherwise 
be found there. 

qf (he Wind on the D^th at which the Masd^wum 
Vdeeiiy w found. — ^In the gaugings of the hlissisdpm the vertic^ 
velocity curve was found to agree well with a parabola having a 


Telwdfy in a Btrenm dlmlnbliea tram the 

y®*™ ®^***‘» Wolhnaim condnded that the 
Tertfcai TeioeiQr cuTve was aponhola 


horizontal axis at some distance below the water surface, the ordi- 
nate of thepaiabola at theaxis bdngthe maximum velocity of the 
section. Hilling the gaugings the force of the wind was registered 
ona sede raniging from 0 for acolm to 10 for a hurricane. Amn^ 
ing the vdoc^ curves in three sets — (1) with the wind blowing up 
stream, (2) with the wind blowing down stream, (8) calm or wind 
blowing across stream — ^it was found that an up stmm wind lowered, 
and a down stream wind raised, the axis of the parabolic vdodty 
curve. Jn calm weather the axis was at ^ths of the total depth 
from the surface for all conditions of the stream. 

Let V he the depth of the axis of the parabola, m the hydraulic 
mean depth, /the number expresdng the force of the wind, which 
may range mnn +10 to^lO, TOdtive if the wind is up stream, 
nerative if itis down stream, ^en Messrs Humphreys and Abbot 
find their results agree with the expresdon 

A'„0-817±0*06/- 

W 

Fig. 116 diowB the parabolic velodty cnrvfss according to the 
American observers for calm weather, and for on up or downstream 
wind of a force represented by 4. 



Fig. 116. 

101. Saizin*8 Formuke for the Variatim of Velocity in a Vertical 
Zongitudinal ^edion if a Stream. — ^M« Bazm assumes that the ver- 
tical velodty curve is a parabola, and has investigated numerical 
values for the constauts from ms own and other experiments. 
Assuming the general equation already found, § 98, 




( 1 ). 


V will have the maximum value Y, for a value of of pwhich makes 
^ zero. That is, 


A'. 


ck 
Qi » 

and the maximnm vdodty is 


or 


“ir ’ 


1 Giy. 


••• 

Inserting these values of Vq e in (1), 


Qih^ 


or patting , vrhere h is tlie vrhole depth of the section, 

Zm 


( 2 ), 

where M is constant for any given stream. Let^.>a! and 

(2a). 

^en the mean velodly on the vortical is 

{V-M(«-a)*j.<fe-V-M{S-a + a*). 

Let ho the velodty at nh feet bora the surface Vi~n the velodty 
at an equal depth from the hottom. 

Let and put for tlie velodty at mid depth, then 

( 8 ); 

so that the mid deptii velocity differs from the mean velodty by 
the small auantity ^ M only, whatever be the podtion of the axis 
of t he pa rabola, messrs Humphry and Abbot havo hosed on this 
mopertya methoAof rapidly ganging rivers which will ho described 
hereafter. 

Xlt — 63 
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From ft ^ . 

mis at tlie soxiace. Bnaan iras led to 

M-88'3Vj5r Wi 

and for that case tibe cgnation to theratical Tdocij^ciirvois(o'»0) 

v-»y^86-sV^. 

In the coses in vhich the nuudnmm Tdod^was hdow the snrfac^ 
fmmdthfttthedififereoce hetveen tlw m a yinmm Telocity V 
and the bottom reloeity n lemoined constant. 

Bntp patting 1 in the equation (2a}, and for the bottom 


n-T-WI-^ . . 

for diSbr^t positums of the axis of the pandKda. 
heit 

““(rrg*-' 

vbm S' is B constant ; tlisn 

v-X-mt 


m 


m' 


for any position of the axis of the parabola. But this most ^giee 
with tbe equation (4} above, for a<-0 ; hence, 

B-ae-SN^XT; 

and the general equation for all coses becomes 


r-V-Se-JVTTi^^}’ 


Bozin has shorm that this eiraatfon agrees trdl \riit1i esperimcnts 
on artifieta! channels hyhlmse% andon theSara^ 6dne^ Ctomne^ 

and Shine, In all these the ntio-X ranged foam I *20 tol*28; ex- 
cept in the case of the Bhine at Basd, for vhidi the ratio was 1*17. 
Tbe pcnmeter lies betmeen 13 and SO, and tbe mtio of 

the ^pQi at irhi^ the maxxnmm vdod^ is foand to the irhole 
depth, -a, ranges from zero to 0% except m somo of the ar^dal 
chonndsvhete it reached 0*85, The hussusipdeiroerimente give 
differmt rnnlt^ and B a zin hu^nes to beliete that the methoaof 
expmimenting mia nn t ra s t wort hy, 
l%e extre^ ^flfetenoe Y— liUetween the maximamandbotboDi 
i^oeify IS fonnd by Bozin to range from 4 V to J Y in aitificml 
cbrandoj^g greater tibe greater the lon^ess of the rideai In 

genenOly i T, bnt in tbn Bhine at Basel 
It reached iV, the bed bdng oomed with bonldm 

AUmh'i JbmuiA— B(dlean aloo assumes tbe vertical velocitr 
cnrre to be a pomMa ; helmr tbe filament of gieatest Telodty the 
cnm u exprused ^ tbe *■ ™o 

o-A-BS® (1). 

Ss!« cami is a having its axis at the &eo 

bwi^*^and***”*' filament of neatest retnnltv tM, 

tbe velocities di< 0 P 

minish instead " 

of ittcreadng. 

The vertical Te- 
lodty curve is 
tbermbre aneh a 
curve as ITMhr 
(8& 116), where 
the part aQI^ is 
a pmbola hav- 
ing its vertex at 
S, and DH is 
the 

velod^. The 
part Am does 

not follow the Fig. ng. 

Let OS~V +e^ then CC-SCS-Se. 

1 


tbe half poiometer • 


B ^ 

" T FB* 


ondCUs.pC' CT* 


B-i 


CT e 

2 


wenta nith a tho MtsciMi 


ftnta on the 



eqnation wnacn gives the vciorntyf’ at any depth yfrom tho sur* 
facein the icipioa heknr &e filament of maximum vclodty. For 
the xcgiion above tbe filament of maximum vdodiy Boileau assumes 


o.-V-c^+lY-Y'+c)^ 


( 3 ). 


where n is the velodfy at the depth y and V' is the autfaoo velo- 
dty. 

102, Jbaio qf Jlfesn to Cfreatea Sutface refoefty, fir tho uheUe 
Cross Section fu TVwpeaofdhf CAannds.-,-It is often very important 
to ho ahlo to deduce the mean velodty, and thence the dischatge, 
foom observation of tho greatest surface velocity. The aimplcst 
meibod of gan^ng small streams and channels is to observe the 
gteutest snifoce vdodty by floats, and thence to deduce the mean 
velocity, Kow, for channela not widely difrering from those experi- 
mented on by Bazin, tbe expression obtained by him for the ratio 
of surfoce to mesa xelod^ may be relied on as at least a goocl 
approximation to the tmth. X^ct be the greatest surface velo- 
cify, r« the mean vdocity of tbe stream. Then, according to Bo^, 

25*^inf . 

But 

where c is a coefficient^ the vdnes of whidi have Been dreody given 
in the table in $ 9^ Hence 

e - 

Tn*** — %T|| • 

<+25*4 ® 

Vatucs of Coeficieni the ibrmtefa 



Uy4nuiUe 
Uean Depth 


0-sa 

oa 

(Kfi 

1*0 

on 

0-0 

4- 0 
50 
0*0 
t-o 

5- 0 
OD 
loa 

SCO 

aoa 

400 

roo 


Veiy 

Smooth 

ChaandOi 

Cement 


03 

04 
04 


smooth 

QMUipelji. 

Aihlaror 

Brifiikvoilc. 


oi 

03 

03 


04 


iZongh 


Kttbhle 

Mflsoniy. 


•74 

•77 

•70 

OO 

•81 


03 


Veiy Itooeh 
Cheanela. 
Canals la 
£anh. 


Ol 

•38 

03 

•es 

*71 

•73 

•75 

•76 

•n 

*78 


•78 


Channels 

eaeamlKsed’ 

with 

Jletrltus. 


12 

00 
05 
OS 

01 
07 
•70 
01 
•72 
•73 

% 

% 

•7C 

OT 


-78 


^ sinuosities Bometin^ incicaso till a 
loop Is fi^^ TPith only a narrow strip of land between tfie two 
encTOdiiiighroncheaofthotiver, 

«t P^SSL-t ^ » hwswdioo shaped lagoon 

that Ssrinwr*. 1879, -p. 450) 

Position is that tfi»C2ZIZ 
water tending to go 

forwards in a struct 

line, rushes amKmst ' 
the outer bank and 
scoumit, at the same g ? . : » . .lV J. - 
timecreatuQgdepodts 

^ the inner bank. 

That view is very far 
foom a complete ae- 
eoimt of the matter, 
and Prof^or Thom- 
son haagiven amneh 
more ii^niona ao- 
c«mt of the action 
at ^ bend, which 

fl® hss completeljr 
ment, ^ «s 3 ien- 

^Then Water mnvM Wf* 
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bend. Hence the scouring at the outer side and the draosit at the 
inner side of the bend are not due to mbre difference orydocily of 
flow in the general direction of the stream ; bnt^ in yirtue of the 
centrifugal force, water passing round the bend presses outwards, 
nnii the free surface in a radial cross section has a dope from the 
inner side upwards to the outer aide (flg. 11^/ the greater 
part of the water flowing in carved paths, this difference of pressure 
produces no tendency to transverse motion. But the watd imme- 
joiatdy in contact with the rou^ bottom and ddes of the diannd 

is retarded, and its . ^ ^ rt j s i. 

centrifi:^gal force is JnnerJSiinJc Outer Banh 

insufficient to bal- 
ance the pressure 
due to the greater 
depth at the out- 
ride of tiie bend. 

It therefore flows 
inwards towards 



the'iimer side of 


Semmat MIT. 

Fig. 118. 

the bend, canying with it detritus which is deposited at the inner 
bank. Conjomtly with this flow inwards along the bottom and 
sides, the general mass of water must flow^ outwards to take its 
place. £ig. 117 shows the directions of flow as observed in a small 
artifirial stream, by means of li^t seeds and epeda of aniline 
dye. The lines OC show the directions of flow immediately in con- 
tiict with the sides and bottom. The dotted line AB shows the 
direction of motion of floating partides on the surface of the stream. 

Stzadt Motion of TTateb in Open Channels of Yabying 
Cboss Section and SiiOpe. 

104. In every stream the discha^ of which is constant, or may 
be regarded as constant for the time considered, the yelodly at 
different places depends on the slope of the bed. Except at certain 
exceptional pointo tiie velod^ wDl be greater as the slope of the 
bed 18 greater, and, as the velodly'and cross section of the stream 
vary inversely, the section of the stream will be least where the 
ydodty and slope are greatest. If in a stream of tolerably uniform 
slope an obstruction such as a wdr is built, that will cause an altera- 
tion of flow dmilar to that of au alteration of tiie slope of the bed 
for a greater or less distance above the weir, and the originally uni- 
form cross section of the stream wiU become a varied one. In such 
cases it is often of mndi practical importance to determine the 
lo^tudinal section of the straun. 

Ine cases now conddered will he those in which the changes of 
velodty and cross section are g^adnal and not abrupt^ and in which 
the only internal work which needs to be taken into account is that 
dne to the friction of the stream bed, as in cases of uniform motion. 
Further, the motion will he supposed to be steady, the mean vdodly 
at each ^ven cross section ^muning constant, thou^ it varies firom 
section to section along the comae of the stream. 

Let flg. 119 i^resent a longitndinal section of the stream, AoA^ 
being the water surface, BqB^ the stream bed. Let AgB^, A^B] be 



cross sections normal to 


Fig. 119. 

e direction of flow. 


Suppose the mass 



I the length AqAx 
stream condaercd, and z the fall of surface level in {hat distance. 
Let Q be the disc^ige of the stream per second. 

OIuBngc ^Kinetie MhMTgu,—A.t the end of &e time B there are as 
many partioles possessing the same velodties in the q^aoe GoB^xBx 
as at the banning. The 
change of Innetio energy 
is tiierefore the difference 
of the kinetic ener^es of 
A^B^^OqBq and AjBxQillx. 

Let fig. 120 represent 
the cross section A^Bo, 
and lot w he a small de- 
ment of its area at a 120. 

point where the vdodty is p. Let flo he the whole area of the cross 
action and the mean velodty for the whole cross section. From 
the defimtion of mean velodty we have 



tiet where w is the difference between the ydodly at the 

small dement » and the mean vdodly. For the whole cross 
section, :Sfl 0 tov*O. 

The mass of fluid passing tiiroufi^ the dement of section », in 0 
seconds, is -ic 0 t; 0 , and its kinetic energy is the whole 

section, the kinetic energy of the mass AoBoGoOq passing in 0 seconds 
is 

2flr 
00 


^2«{«o*+3Mo*«;+8«oM*+w®) , 




The factor 3 Ud+w is eq^ to 2uo+v, a quantity necessarily 
positiTO. Consequently 2.^^ riQUo** snd conseqoenuy the kinetic 
eneigy of AgBoGoDo is greater than 

■|^o«o® or 

whidi would he its value if all the partides passing the section had 
the same vdodty Let the kinrac eneigy be token at 

where a is a corrective foctor, the valne of which has been esti- 
mated by Bdanger at 1*1.^ Its predse value is not of great 
importance. 

In a similar way we diould obtain for the kinetic eneigy of 
AiBxOxDi the esqaesdon 

where Oj, Uj are the section and mean velodty at A^Bj, and where a 
may be taken to have the same value as before without anyimport- 
ant error. 

Hence the dionge of kinetic energy in the whole mass A^BoA^Bj 
in 0 seconds is 

60. 
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(D- 


IMive Work qf the Weight and Presaurea. — Gonsider a small 
filament whidi comes in 0 seconds to c^. The work done by 
gravity during that movement is the same as if the portion were 

carried to aic^. Let (ZQ0 be the volume of or and y^, y, tibe 
depths of Oq, Ox from &e surface of the stream. Men tiie volume 
riQ0 or G<fQ0 pounds falls throngh a vertical height and 

the work done by gravity is 

GcfQ0(a-l-2(x-Fo)- 

Futtingjpa for atmo^herio pressure, the whde pressur^er unit of 
area at is G^p+pa, and that at Ox is - (Gj^x+Fa)- y^ork. of 
these pressures is 

Adding this to the work of gravity, the whole work is QsriQ0 ; or, 
for the whole cross section, 

' G«Q0 (2). 

TFcrk ea^^ended in Overeaming the Friction of (he Stream Bed . — 
Let A'B', A^'' be two cross sections at disitoces a and a+da from 
AoBq. Between these sections the vdodfy may he treated as 
uniform, because ^ hypotheds the changes of velodty from section 
to section are gramial. Hence, to this riiort length of stream the 
equation for uniform motion is applicable. But in that case the 
work in overcoming the friction of tbs stream bedhetween A'B' and 
A'TB" is 


6Q0C- 






wh«» ^ y , n are the mean vdodly, wetted perimeter, and section 
at A^ . Hence the whole work lost in frictwn firom A JB- to A,B, 
will be * * 

•• • » 

and (8) to the change of kinetic 

«o®)“ > 

2y Vo 2, Q 


Equating the work given in 
^ (l)f 


is ***** “O'*® of detennlnlng the oorcectlTe factor a 


htdbombohasios 


900 

SS Wmidieitj- noniMl to the etnam bed (Sg- !»)• *“* 



[nTDltATJUCS. 

rarbee of the eteam is pnallel to the bed, os in coses of nnifonn 
motion. Bat fiom equation (4) 

•■ ‘2^ X . , 

wIiiaIi isiJifiTrell-knoYnieOQeinl oouation for uniform snofooni nam 
S^S*e“«Se^lSSs5 tbo^»tion for 
now being considered. Uie ease of uniform mptwn is therefore a 
i8^fiii|T lise between two different kinds of voned motion. 


Fig; 121. 

dmrtleiigthofstreera thaMof si^le^ 

fliMd«h.niaybewrittea&; Alao,ifirewtito«for«e.ondit+d«for 
i*,.thotenn^£^beco!nes5^. Hence the eaua«onoppBfiaMe 
to an indefinitely abort length of the stream is 

(1). 



the condition/^ the prohlem. 
miiieationifthe Ifmanlafir ike liutrkied Case if aStram 
/Iptafftff in a PrimaUe Stream JM tfOmd^ iSfo«a--Lrt 4 bo 
the constant dopeof the bed. Dnw oef pex&Uel to the ht^ andw 
hoiirantaL Allien dz is smisnfiT equal to fe, !nie depths of the 
stn&nif h and h+dh, an senaimy eqnal to oh aoAMt and thereto 
Also of is llie fidl of the bed in the distance ds, and is 
eqnal to ids. Hence 

ds’^fc^ed^fd^ids’^dh • ■ • # • (2)t 
Since fibe motion is steady— 

Q"-Q«*«oon8taiit 

DifferentlBting^ 

Adu-f iidasO ; 

. j «dtl 
- • • 

Let dP be the width of the stream^ then <fa«*a»ZII very nearly. 
InsertiDg this yalne^ 

(3). 


du— fdk 


Pattiog thoTshes of d» and dsfonndin (SO and (3) in equation (l^ 

-«tS 


dh 

“S" 




- n» a 

T 

te if a Stream if SeeUmioler SaMm 
ojtd The equation n^ght be diseussed in the 

fona^urt b^itbeoemesa littie sinmUr if restricted in the 
wayjnstateted. For, if the stieam is imtogolar, oh-A, ondifw 

is laise compand with h, nearly. Then equation (4) 




dh ^ 

ar-* 


l-f-21 


1 - 




( 5 ). 


A*!S «* to the Fma i^Wattr Smdhee /hr- 

&B, toe b^ u a lon^todtoal aactum of toe atreom, and oh any 

bon at odiatoncee from Bw toe daptooS being*. Boppow^j, 
B»A, taken as reetangidar coordinate axe^ then ^ia toe trigono^ 

metric tangent of toe an^ vhiidi toe aorfiuw of tbe «fa»«ni at a 
makes With the oids BjB,. Thistangent ^ wOl be positire, if the 
stream is increoeing in d^to in the direction B,B, ; negatire, if the 

stream M diminishing in depth from BetowardeBj. If -^^o, tbs 



Fig. 122. 

CSontidar the possible changes of ynluc of the fraction 
«* 


1 " 

As h tends towards tbo limit 0, and oonscqucntly u is hugCi the 
numerator tends to tho limit ->co. On tiie oilier nand if h««o, in 
which cose « is smaUg tlio nmnemtor becomes cqnal to 1. For a 
value H of A given by the equation 

wu fall upon tho cose of uniform motion. Tho results just stated 
may he tabulated thus :— 

For A- 0 H >II « 
the numerator has the value -oo 0 >0 1. 

Hext oonsidor tho denominator. If A becomes veiy small, in which 
cose « must be vety large, tho denominator tends to the limit- eo. 
As A becomes very and n consequently I'cty smal^ tlie 

denominator tends to the limit 1. For homUL^ or tho 

denominator becomes zera Hence, tabulating these results as be* 


For 

the denominator becomes 


A»0 ~ to 

0^9 

0 >0 1 . 


107. Case 1. — Suppose A >L , and also A^H, or the depth greater 

tiion that conespemding to uniform motione In this cam is 

pontiv^j^ atom increases in depth in tlie direction of flow. 
In % 123 let BoBj be tiio bed, Cfii o lino pu^el to the bed and 



Fig. 123. 

at aheight ahoveit equal to H. Byhypothcris. thesurface AeA* of 

h iqiprcaton more and more nearly toe valae H, and thcNfaro ^ 

da 


hyi«a™cb.] htdeombchanios 


SOI 


approaches the limit Oj or the smfoce of tiie stream is asymptotic 
to Q9C1. Going dovn stream h increases and « diminishes, the 

both tend 


nnmerator and denominator of the fraction • 


1 — 


toirards the limit 1, and ^ to the limit 1. That the surface of I 

the stream tends to become asymptotic to a horizontal line DqDi* 
The form of miter surface here dfrcnssed is produced whmthe 
fiovr of a stream or^iinallj miifonn is altered hj the coDstmction of 
a mdr. The zai^g of the crater surface above the levd CoPi is 
termed the bachmiter dne to the ireir. 

lOS- Ctac 2.— Suppose and also Then ^ is na- 

tive, and frie stream is dlmfaig^fng in depth in the direction of floiv. 
In fig. 124 let 
BqBx be the 
stream hed as be- 
fore ; CoQi a line 
drawn parallel to 
Bol^ at a height 
above it e^ual 
to H. ByhTOO- 
themsthesonace 
^iUofthestream 
is tcIow Copi, 

andthedeplhhas _ 



Fig. 124. 


jostbeen mown to diminish from towards B^- 


approaches the limit H, and ^ tends to the limit zero, 
stream AqAx is asymptotic to Cfii. Going ^down stream h 
diminishes and u increases ; the ineqnalitr diminishes; the 

tf- ® 

tends to the limit zero, and 

dh 

cottsequsolQy ^ tends to That is, downstream A^ki tends toa 

direction perpendicular to the bed. Before, however, this limit was 
reached the assumptions on which the general equation is based 
would cease to be even approximately tme, and the eqnadon would 
cease to be applicable, filaments wordd have remtive motion, 
which would Ttmhfe i^e influence of internal friction in the flmd 
too important to be neglected. A stream sniface of this form may 
he pioanced if there is on abmpt frU in the bed of the stream (fi^ 
125). 


Goingnp stream 
Thatis,nx> 


denominator of the fraction 



Fig- 125. 

On the Ganges canal, as oripnally constructed, there were abn^ 
falls predsdy of this kind, and it appears that the lowering of the 
water sniface and increase of velocity which such falls occa»on, for 
a distance of some miles np s tre a m, was not foreseen. The result 
was that^ the'veloci^ above the falls being greater than was 
intended, the hed was scoured and considerable damage was done to 
the works. **When the canal was first opened the water was 
allowed to pass freely overthe crests of overfalls^ which were laid 
on the levd of the bed of the earthen channel ; erosion of bed and 
sides for some miles np xapdly followed, and it soon became apparent 
that means most be adopted for nosing the surface of the stream at 
those points (that is, the crests of the falls). Flan^ were accord- 
ingly fixed in the ^noves above the brid^ arches, or temporary 
wens were formed overwhich the waterwas allowed to fidl ; insome 
cases the suifrce of the water was thus raised above its normal 
height, cansiug a backwater in the channel above ** (Grofton’s 
Rcjpcrt on the Chinges Conal, pu 14). Fig. 126 represents in an 
exaggerated form what probably occurred, the diagram being 
intended to represent some miles' length of the canal bw above the 
falL AA parallel to the canal bed is the level corresponding to 
uniform motion with the intended velocity of the canoL In con- 
sequence of the presence of the ogee fUl, however, the water sniface 
would take some such form as BB, corresponding to Chse 2 abov^ 
and the vdodty would be gitaterthan the intended velocity, nearly 
in the inverse ratio of the actual to the intended depth. By con- 
stracting a weir on the .crest of thefall, as shown by dotted Imes, a 


new water surface CC coiie^nding to Case 1 would be produced, 
and by snitably dioosing the he^t of tbe wdr this might be made 
to agree approximately with the intended level AA. 



109.^ Case 8. — Suppose a stream flowing n^ormly with a depth 
For a stream in uniform motion (^»m2,ori£ the stream 

is of indefinitely great width, so that m^H, then >» tH, and 

u* 

H « Co^ * Consequently the condition stated above involves that 

'y, orthatt>-|-. 

If such a stream is interfered with by the oonstmction of a weir 
which raises its level, so that its depth at the weir becomes hj , 
then for a portion of the stream the dqith h will satisfy the con- 
ditions h^— and h^H, which are not the same as those assnmed 
g 

in the two previous cases. At some point of the stream above the 
weir the depth A becomes equal to and at that point ^ becomes 

infinite, or the surface of the stream is normal to the beA It is ob- 
vious t^t at that point theinfinenco of internal friction will be too 
great to be neglecte^ and the general emiation will cease to repre- 
sent the tme conditions of the motion or tbe water. It is known 
tbat^ in cases such as this, there occnis an abmpt rise of the free 
sniface of the stream, or a standing wave is formed, the conditions 
of motion in which he examined presently. 

It appears that the condition necessary to ^ve rise to a standing 

wave is that K’ow f depends for difierent channels on the 

Tou£^ess of the channel and its hydranlic mean depth. hL Badn 
has calcdlated the values of ( for channels of difierent degrees of 
toughness and different depths g^ven in the following table, and the 
corresponding minimum vidnes of i for which the exceptional case 
of the production of a standing inire may occur. 


Katnre of Bed of Strcain. 


Slope t>e1(nr 
vhldi a Stand- 
ing Wara Is 

I mpo^alble In 
feet per foot. 

Standing Ware Formed. 

Slope In feet 
per foot 

least Deptli 
in feet. 



0-002 

0-262 

0*00147 


0*003 

-098 


, 

0*004 

*065 

i 


o-oos 

*394 

0*00186 J 


0*004 

■197 

1 


0*006 

-098 



0-004 

1*181 

0*00235 ^ 


0-006 

*525 

1 


0-010 

*262 

1 

|” 

0-006 

3*478 

0-00275 < 


0-010 

1*542 

( 


0-015 

*919 


Very smooth cemented ) 
surface { 

Ashlar or brickwork..'... 

Rnbble masonry 

Earth 


Stakdiwg Wates. 

110. The formation of a standing wave was first observed ly 
Bidone. Into a small rectangidw masonry channel, having a slope 
of 0*028 feet per foot, he admitted water till it flowed uniformly 
vith a depth of 0*2 feist. He then placed a plank across the stream 
which nused the level just above the obstraction to 0*95 feet He 
found that the stream above* the dbstmetion was sensibly unaffected 
np to a pmnt 15 feet from it. At that point the depth suddenly 
increased from 0*2 feet to 0*56 feet The velocify cl the stream in 




cases on #f ^ 

W 2* the / , ’’’•‘W. 

J...JT «i fli» f / 


n^^^g’by^^^eb em^ ' ' ■ f2J. 
fl^ffl.+a,;^ 2jjj9 " tte ej^g* *0^ ^ 

III Affi- * " • . / 


are 

DOtn^.n.'lV’ JSOfg 


P^J ^/S2i;3I?n'44 

^ ‘'“to xjii 

■Ao‘’?’,jP“« £v /i*«cHi^;"?»t baX W J fo ‘;iS?Hicift„!*'' 


ViQfcc} 
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It lias been attempted to express the decrease of the rate of flood 
dischaxge iritili the increase ot extent of the caichment basin Irf 
empixiiad fonnnlse. Thxm Colond O’Connell proposes the fonnaia 
vfhm Mis & constant called the modiilfis of iheiiver, the 
value of which depends onfheamount of rainfall, the physical diar- 
acters of the bean, and the extent to which the floods ate moderated 
1^ storage of the water. H Mis small fi)r any ^ven river, it shows 
tnat the zainfallis small, orthatthepenneabiiity or slope of the sides 
of the valley is such that the water does not drain rapid^ to the river, 
or that Ukes and river bed moderate the rise of the floods. If 
vdues of M are known for a number of rivers, they may be used in 
inferring the probable discharge of othersimilar rivers. For British 
rivers 11 varies from 0 *43 for a small stream draining meadow land to 
37forthe1^e. Generally it is about IS or 20. For large European 
rivers M varies from 16 for the Srine to 67*5 for the Danube. For 
the Nile M«*ll, a low value whid^ lescdts frinnthe immense length 
of the Nile throughout which it receives no affluent^ and probably 
also from tiie influence of lakes. For different tributaries of Gze 
Mississippi M varies from 13 to 56. For various Didian rivers it 
varies nom 40 to *803, this variation being due to the great 
variations of rainfall, slope, and character of Indian rivers. 

In some of the tank projects in India, the flood discharge has 
been cdcidated from the formula D«G where D fr the dis- 
charge, in cubic yards per hour from n square miles of basin. The 
constant C was taken— 61,523 in the deigns for the Ekrooka tank, 
—75,000 on Ganges and Godavexy works, and— 10,000 on Madras 
wmks. 

114. Aetim^ a Stream onila the velocily of a stream 

exceed a certain limi^ depending on its size, and on the size, heavi- 
ness, form, and coherence of the maierialof which its bed is compos^, 
it sconis its bed and carries forward the materials. The quantity 
of material whicdi *a given 




'-T'" 


a 


o 


stream can cony in suspension 
depends on thes^ anddensity 
dE the partides in suspension, 
and is greater as the vdocity of 
the stream is greater. If in 
one part of its course the vdo- 280 

city ofastream is great enough ^ 

to scour the bed and the water becomes loaded with silt, and in 
a subsequent put of the rivei^s course the vdodty is diminished, 
th^ partof the transported mate^ must he deposited. Probably 
dejmsit and scour 
go ou simultanB- 
ondyoverthewhde 

river bed, hut in 

some pa^ the rate J 

of scour is in excess ^ 

of the Tate of de- 
posit and in otiier i 
parts the rate of de- 
posit is in excess of 






Fig. 131- 

the rate of scour. Deep streams appear to have the greatest scour- 
ing ijower at any ^vcn vdodty. it is possible that Ihe d^erence 
is strictly a difference of tranroorting, not of scouring action. Let 
fig, 130 represent a section or a stream. The mateiul lifted at a 
^ will be diffused tinough the mass of the stream and deposited at 
' dWerent distoces down stream. 2he average path of a parfide 
lifted at a will he some such curve as ahc^ and the average mstauoe 
of transport eadi time a partide is lifted will be represented by oc. 
In a deeper stream sndi as that in £(g. 131, the average heaght to 
whidi partides are lifted, and, since the rate of 
vertfcal fall throng^ the water may be assumed ^ 
the same as before, the average distance oV of 
transTOxt, will be greater. Uonseqneutly, al- g- 
thou^ the scouring action may be ideptical in § 
the two streamy we vdodty of tranimort of 
material down stream is greater as the ^th of 
the stream is greater, effect is that the 

deep stream excavates its bed more rapidly 
the shallow stream. 

115. VcIoeUy <U ieh/kh Scour commences.— The following 

bottom vdodties were determined by Dnhnat to he tnft’Tiiwwm 
velocities consistent with stalnlityof the stream bed for different 
materials. 

Darcy and Bozin give^ for Gie rdalion of the mean vdodty cw 
and bottom vdodty n, 


and from 
obtained ^ 


this the following values of the mean vdodty are 



Bottom Velodty 
— 1?6 « 

Mean Vdocity 

7 Soffc 

0*25 

-33 

2 IifmTn . 

0-50 

*65 

3 Sand - 

.1*00 

1-30 

4. Gravel * 

2-00 

2-62 

5. Pfibblfis , 

' 8-40 

4-46 

6, Broken stone^ flint.'. 

4-00 

5-25 

7, Ch®lk^ ahftle 

5-00 

6-56 

8, Bock in beds 

6-00 

7-87 

9. Hard rock 

10-00 

13-12 



The following table o5 vdodties which should not he exceed^l 
in diftTinele is given in the Tnyenienrs Taseficnhueh of the Yerein 
“Hntte”^- 



Surface 

Vdodty. 

Mean 

Vdodty. 

Bottom 

Vdodty. 

Slimy earth or brown day 

Olay 

-49 

-98 

1-97 

4- 00 

5- 00 

7- 28 

8- 00 
14-00 

-36 

•75 

1-51 

8-15 

4-03 

6-10 

7-46 

12-16 

•26 

■62 

1-02 

2-80 

3-08 

4-90 

6-00 

10-86 

Firm sand 

Pebbly bed 

Bouldi^ bed 

GongjLomerate of daty fragments 

Stratified rocks 

Haxdrodcs 


116. Begimei^a Birer Channci . — river dtannel is said to be in 

a state of le^me, or stalnlity, when it dianges little in draught or 
form in a senes of yeara In some rivers the detest part of the 
channd changes its position perpetually, and is sddm found in the 
same place in two successive yearsL The siuuonsness of the river 
also changes by the erosion of we banks, so that in time the position 
of the river is comjdetdy altered. In other rivers the change from 
yeartoyearis very small, hut probably the is never perfectly 

stable except w'heie the rivers flow over a roc^ bed. 

If a river had a constant discharge it would gradually modify its 
bed till a permanent regime estahlidied. But as the volume 
dlschatgea is constantly ^anging^ and therefore the vdocity, silt is 
deporited when the vdodty decreases, and scour goes on when the 
velodty increases in the same place. When the scorning and silt- 
ing are oonddcanble, a perfect balance between the two is rarely 
established, and hence continual variations occur in the form of the 
river and the direction of its carreuts. In other cases, where ihe 
action is less violent, a tolerable balance may he established, and the 
deepening of the bed by scour at one time is compensate by the 
silting at another. In that case the general regime is permanent, 
thoq^ alteration is constantly going on. This is more likdy to 
happw if by artificial means the eroSon of the banks is prevented 
If a river flows in soil incapable of resisting its tendenty to scour 
it is necessarily dnuons (§ 103), for the slightest defleauon of the 
current to either side b^ins an erosion which increases progres- 
sively tfll a considerahJe bend is formed. If such a river is 
straightened it becomes sinuons again unless its banks are pro- 
tected from scour. 

117. Zongitudindl Section qf BAotr Bed . — ^The dedivity of rivers 
decreases from source to mouth. In their higher parts rapid and , 




3*3/? . 7fi 


But 


v«-Ok+10*87V»if. 

••• 


Takbg a mean value for we get 

r«-l*312vA, 



torrential, flowing over beds of gravd or honlders* they enlarge in 
volume by receivmg affluent streams, their slope diminidies, their 
bed consists of smdler materids, and fiuallv th^ reach the s e ft i 
Fb. 182 shows the length in milesy^d the fall in feet per 

mil^ of the I^e and m tributary ^ 
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its oooise if the slope u too smeii, xne aedwiiiK smoiuiy w uw 
bedinrald coincide vith a deeieasiiig slope, (ft) The increase of 
vdame and section of the xirer leads to a decrease of slt^ \ for 
tte htger the section the less dope is necessary to ensure a given 
rdod^. 

The foUoiriflg inrest^tionj though it relates to a pur^ arlntrat^ 
case, is not wimnt interest. Let it he essoined, to make the con 
tdtionB ddhiite--(l) that a river flons over a bed of uniform 
lesistanee to scour, and let it he farther assumed that to maintain 
stabUi^ the velocity of the river in these dxcamatances is constant 
from sontoe to momh (S) suppose tiie sections of the river at all 
points an similar, so that, 6 being the breadth of the river at any 
point, itahydionlie ^ 

mean depm is ab 

and its section is 
d^f vhen a and e 
an constants appli- 
cable to dl jrarts of 
the river; (Q let ns 
further assume that 
the dischaige in- 



Fig.m 


uwiv wiu lie Kif is is 

fo couiwol the river. 


X. UD uia Auiignaauuu secnon 01 tno nver, vbose 
(onra fa at I; Bad toto A for tte orfgja of rertfeal and lint iwintq ; 

1 n V ® . f whose ordinates ore » and », and let 

fte nver at C have t]ie breadth i, the 8lo]wf, and the vcloei^ o. 

Since velocByn area of eection-dfachaigiv 

Hjdtaiilic neon dq9th—al~aA^M . 

But, It tte ordinary fonnnlB for the flow of liven, mf-fr#. 
m a V XT 

Bnt* fa the tangent of the anj^e which the enrre at C mains with 

the axb of X, and fa thensfoto-g. Also, asthedope fa anuB. 

f Al>«tt3; near^. 

^ a ^ Jte 

and, remembering that « is constant. 




cat , 

T' 


or 


3^*>constaiitxa;; 
id^ loD^tadinal smSod, to which 


t h e extreme lowm^ v^^y§^^* ” ,^y"ttnttodetenninB ( 1 ) 

^^y dter tt?Stt he^^, 
vrbiehxecQidscan be fonndis West lend of 

mate Iot water hvel, and f. or aimtati’ 

.(S) JPater or Flood jEcwt— tS®^ ^ TwamHe thangeg, 

%h« ^ level the iwumea 

tamed. Ja formirm a rf »«»* con be oK 

rememheted that tte amihihl^ it mnat he 

always aiinnlteneona th. point of a river fa nnf 

rtb^inte. “d ftat fte & 

m difi&ent parte of ite contsT I» *1®®®? “ «*y differ 

jww s^m rise mon than 20 fe<^^r"^ •’Cgfans, the flooda of 
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velociU* of the cununt, or foom snbmcrrion of tbo ton* intbs^ or 
from the headvray under bridges becoming insuilicicnt. Ordinari^* 
the l^hest navigable lend mav be taken to bo that at which the 
river bej^ to overfloar its banks. 

119. &lerifre Value cf Different Materialefer Submerged Warks,^ 
That the powor of water to remove and tniuqmrt dUTcrent materials 
depends on their density lias an important bmng on the sclecUon 
of materials for submeim woiksc In mam* cases, as in the imrona 
or floorii^ beneath btmgcs, or in front of Jocks or foll^ and jn the 
fonnatiou of training walls and brcakwatcra by vierres p^ua, 
which ba^’e to resist a violent currant, the materials of which the 
structures are composed should be of sncli a rizo and w^ht os to bo 
able indindually to resist the scourinn action of the water. The 


• 1 ?®®' JOepmb/nm a //ircr.— 'IVhcn anvorcamiBB 

Mt penodieally overilows ite hanks, it deposits silt over the an» 
flooded, and gradually raises thosnrface of the conutn-. Urn silt fa 
dCMiteduigmtKtabDndancewhcra tlio water lint leaves the river. 
It henro Tnulte Uaf the section of the conntiy assumes a peculiar 

A® * ‘"yS® ®i®"P » "■‘•fie. *»»» 

which ao had elopes downwards on both sides. Tlic silt deposited 
from the mter forms two wedges, lin\-ing their thick ends townnb 
tiienver(&^ 134). 


FJ& 134. 

jaw w-ttB the hlfasfasinpi, and that river fa 
now k ept fiwn flooding immense an»s by ortiticial embankments or 

is sometimes applied to 
i£?n t • “ "*wronning tbrou^i deposits formed by inunda- 

section. The irricatfaD of the 
c'^Parativcly 8li|it nfaing of 

^ Ml pSt”^ ”« dhtrirt! 

IB cnccKcd on ita entnnee to tbosco. The imifwontia 5 

ttg.ji .rtjMu.1. a.. 

ciianncl, bnt in two or many bifutcaHng bmnebc^ Each bS 
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diminish. The one cluinnel ^dually nhsorUs the whole of the 
water supply^ while the other oranches fcilt up. But as the mouth 
of the new main channel extends seaward the resistance increases 
both from the greater lenrth of the channel and the formation of 
jshoals at its mouth, and the river tends to form now bifurcations 
AC or AD (fig. 1S5X and one of tlicso may in timo become the main 
channel of the river. 

122. Field Ojierations preliminary to a Study^ ^iffrrr JwnroiY- 
tnrnf.— There are xeqaiiM (1) a plan of the river, on whidi tho 
positions of lines of levelling and cross sections are marked ; (2) a 
Jonritudinal section and numerous cross sections of the river ; (3) a 

ofgaurings of the discharge atdifferent points and in diCTerent 
conditions or tlie rivrr. 

Zonirtf nu? jS’ccf/oK.— This requires to l )0 carried out with great 
>xuTacy« A line of stakes is planted, following the sinncmitios of 
ihc river and chained and levelled. The cross sections are referred to 
the line of stakes, both ns to pasitiou and direction. To detennino 
(he slope of the water surface great care Is ncccs&m*. 

123. Cross ^dions, — stake is planted flush with the water, and 
its level relatively to some point on the lino of levels is dcterinined. 
Then the depth of the water is determined at a series of points (if 
possible at uniform distances) in a lino starting from Uic stake and 
perpendicular to tho thread of tho stream. To obtain these, a wire 
may ho stietdicd across with equal distances marked on it by hang* 
ing* tags. Tlio depth at each of these tags ina>* ho ohtninw by a 
limit wooden staff, with a disk*sha])cd shoe 4 to 6 inoh^ in cliamotor. 
lithe depth is gmat, soundings may Iw taken by a chiun and weight. 
To ousuie the vrire being ^Mirpcudicular to tho thread of the stream, 
it is desirable to stmtdi two other wires similarly graduated, one 
above and tho other liclow, at n distance of 20 to 40 yards. A 
number of floats being tlieii thrown in, it is observed whether they 
pass the same graduation on each wire. 

For large and rapid rii'crs the cross section is obtained by sound* 
ing in the following way. Let AC (fig. ISO) bo tho lino on which 
soundings aro required.* A Iviso Uno AB is measured out at right 
angles to AC, and ranging sta\*es otv set up at AB and at D in lino 
with AC. A boat is allowM to drop down stream, and. at tho moment 
it comes in lino with AD, tho 
lead is dropped and an oh. 
server in tho ix)at takes, with 
a box sextant, tho angle 
AEB subtended by All. 

The sounding lino may have 
a weight of 14 tb of lead, 


C 


A 
— 9 - 


and, if the boat drops doivn 
stream slowly, it mav hang 
near tho bottom, so that the 
observation is made instant- 
ly. In extensive surveys of 
the Mississippi observers 
with theodolites were sta- 
tioned at A and B. Tliotheo. 
dolito at A was directed to- 
wards C, (hat at B was kept 
on the bo.it. When thelniat 
came on tlio line AC^ the 


\ 


)! 

B 




Fig. 13C. 


observer at A signalled, tho sounding line was dropped, and tho ob- 
server at B read off tho angle ABM By repeating obfonwtions a 
numlicr of roundings arc obtained, which can ho plotted in their 
proper position, ana tho fonn of tho river bed drawn hy coiuKHding 
the cxtromitics of tlic lines. From the section con he inonstircd 
tho sectional area of the stream Q an4l its wetted perimeter x % uud 
from tlicse tho hydraulic mean doprii m can ho calcnlnicrl. 

124. ^feasurentad of the Discharge gf JkftvrsL-— The area of crovs 
section mnltiplicd hy the mean velocity mves tho discharge of the 
stream. Tlie height of tlio river witli rc&enco to some fixed mark 
should be noted whenever the velocity is observed, as the velocity 
and area of cross section are diiferant indUfereni states of the river. 
To dotonnino tho mean velocity iwrious methods may bo nilonted ; 

nnil 



than one method riioiild bo used. 


InSTRU 3IENT!I FOn SlEAfiCltlSO THE VeIOCITT OP WaTKB, 

V25. SttrfaeeFloata am convenient for actormining Uw TOTfneo 
TOlocitics of a fifnam, tliougli ihoir use is diflicult near tho bnnhs. 
The lloats may ho small balTs of wood, of wax, or of hollow inctnl, so 
lOTdod as to float nearly Audi wWi tho water sutfaco. To tender 
them Tuiblo ttioy may liavo n vortical pniiitnl stem. In oxitcri- 
mente on the Seine, corit balls 1? inches diamofortroroused, loaded 
to float fluiili wiUi tho water, and ]m>vidod with a stem. In Captain 
Cunningham’s obsorvalions at Boottasi, tho floats wow thin pircular 
disks of Enghsh dral, 3 inches diameter and 1 inch thick. For 
oWvations near tho Innks, floats 1 inch diameter and 4 inch 
thick wore used. To render them visible a tuft of cotton wool was 
used loosely fixed in a hole at tho ceiitro. 
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The velocity is obtained by allowing the flo.it to be carried down, 
and noting the timo of passage over a measuTcd length of the stream. 
If V is tho velocity of any float, t tho timo of passing over a length 

7, then A , To mark out distinctly tho length of stream over 

which tho floats pass, two ropes may bo stretched across tho stream 
at a distance n]wt which varies usually from 50 to 250 feet, accoid- 
ing to the size ana rapidity of the river. In tho Boorkoo experi- 
ments a length of run of 50 feet wos found best for the centnil two- 
fifths of tho width, and 25 fcot for tho Fcmaindor, exoopt vciy close 
to tho banks, where tho nm Avas made 12^ feet only. Tlie longer 
the run tlio less is the proifoitiouatc error of tho timo observations, 
hut on the other hand tho greater the devintion of the floats from 
a straiglit course ivimUel to tho axis of the stream. To mark tho 
precise jiorition at w'hich the floats cross tho ropcs> Captain C^m- 
ninglmm used short white ropo ticndnnts, hanging sons nearly to 
touch tho ^irfaeo of the water. In this cose tho streams were 80 to 
180 feet in width. In under straams tho use of roixys to mark tho 
length of rnu is impossible, and recourse must ho find to hox<scx* 
tants or theodolites to mark tho path of the floats. 

Let AB (fig. 137) bo n measured hoso^lino strictly parallel to tho 
thread of tho stream, and AAj, BB| lines at right angles to AB 
marked out by ranging rods at Ai 
and B|. Supr^ oWrvcrs stationed 
at A and B with sextants or tlieodo- 
litcs, and let CD Iks the mtli of any 
float down strenin. ^ As tlie float ap- 
proaches AA], the observer at 11 
Kceiis it on tiio cra^ wire of his in- 
strument. Tlio observer at A ohscn*es 
the instnut of the float reaching the 
lino AAf, and signals to B who then 
roads otf tho an^c ABC. Similarly, 
ns tho float approaches BB|, tho ob- 
server At A keeps it in right, and 
when signalled to hy B roads the angle 
BAD. The data so obtained nro suf- 
ficient for plotting the isith of the 
float and detcrminiiig the distances 
AC, BD. 

The time taken by the float in pass* 
ing over tho iiiensurod distnneo may 
hooWrvctl It a chronograph, started 
AS the float ^vtsscs the upper rojK or lino, and ricqmed when it passes 
tho lower. In Capl«*iin Cituinnghnm*8 observations two dirouo- 
meters w^ora sometimes used, tlie time of passing oiio end of tho nm 
being noted on one, and that of passing the other end of tlie nin 
being noted on the other. Tlic clironomctcrB were comixinxl im* 
mediately before tho observations. In other cases a ringto cliroiio- 
moter was used placed midway of the rnn. Tlic moment of tlio 
Halts passing tho ends of the rnn was signalled to a timckcciicr at 
the chronometer hy shouting. It was found quite possililo to count 
the clironomotcrlients to tho nearest half heeoml, and in some casco 
to the ne.iresl cpiartor second. 

128. Sui-snrface J7on/s.<— Tlio vclociW at diflerent doptlis liclow* 
the surfa^ of a htroam may l>o ohtainoa mli-suTfnoo tlonti^ used 
prceistfly iu the same wav as surfaco floats. Tho most usual arrange- 
ment is to ]m\*c a Inigc itoat, of slightly greater dciiuty than ^vnter, 
connected with a smml and vciy light surface float. The motion 
of tho Gomhiuod nrrangemoni is not sensibly different from that of 
the largo float, and the small surfaco 
float enahlcs an observer to note the \ 
path and velocit}* of tho snb-surface 
float. Tho instrument is, however, 
not free from objection. If tho largo 
submetgod float is iiindo of very 
nearly the snmo density as water, 
then it is liable to l>o thrown up- 
wards by vet^* slight eddies in the 
wator, and it docs not maintain its 

( lositioii At tlio depth at wliidi it is 
ntended to float. , On tho other 
hand, if tho largo float is made sen- 
sibly heavier than water, tho indicat- 
ing .or surfaco float must ho made 
raUier hng^ and then it to some ex- 
tent influonces the motion of the 
snbmeigod float Fig. 138 shows 
0110 form of sulKSurTncc float. It eon- 


-O 


Fig. 137. 




Fig. 138. 


sistsof a Gouplo of tin plates hciiint a right nnglo and soldeml 
together at tho angle. This is connected with a wooden ball at tho 
surface hy a verj* t iiin wire or coni. As tho tin alone makes a heavy 
sttbmeimA float, it is hotter to attach to tho tin float somo pieces 
of wootl to diminisli its w*elght in water. Fig. 139 shows tho fonn 
of submeiged float used hy Captain Gnnninmmm. It consists of a 
hollow metal hall coiincctMl to a slice of cork, which sen'cs as tho 
surface float. 

XII. — 6a 
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Tib- i*0. 

dsnth rt^Ssh the heatier float s^bna, teWch is determined hy^ I 
&rf Ife eonneetingerire. Tim if r. b lie sorfsee | 

tndtt the Telodljr at & depth to erhich the lowerfloat a saak, 
the relodly (fl the oomidned Boats enllhe 

- *’«•*•*’* 

e-— g— . 

OoBseqoently, if » is ohserwd, and r, determined liyan exf niment I 
erith anii^e floa^ 

r/»2r-'rff « 

Jlo0>idis^t9CBivtainCaaniDgl>«ap thetwihfloatgiresbcttcri adto I 
tteathBWilMiirfcs® float - • « -ui 

lfl3L Piraff^yJSsA^^Aa^her ftamiii £<ntj3BhominSg.UJ, 
This oon^ta of a ^Undziod rod loaded at tZie lomr end eo if to 
floit sesrlr verticu in ‘nater. A 
amoden rod, irith a metal cap at tlie 
totfom in arliidi that can beplaoe^ 
anmn fetter tlian anythinj^ eue, and 
sometimes the ymodm zoi is made in 
Tstieh can be scmTed to* 
getnsr soastoanit streams of different 
fl^bs. A tuft of cotton trool at tbe 
top aerrea to tbe float more easOy 

sinble. Sndi a rodf so adjosted in 
lsB;rtb fbat it auks nearij to tbe bed 
of us stream, s^es directly the mesn 
rdocity of tbe ^ole Tcrtical section 
in nrbieh it floats. 

129. Current iTsfer. — No 

instrmnent has been so nracb used 
in directly determining the vdodty 
cd a stream at a giren point as tbe 
sorevr cnrrent meter, of Ibis fbere 
are a dozen varieties at least. As an 
ezanmie of the instrument In its 
aimplkt form, Sir Berj^ametsmay 
be selected. This is an ordinary ecresr meter of a laiccr sire 
than nsoal, more catefnlly made^ and irith its details carefnlly 
stndUd (6^ 142, 148}. It vas dengn^ after experience in 
Mth Am^can rims. The sermr, vbi^ 



Tip 141. 




Tip 142.*-Sea1e i fall size. 


ilelfe the correntg 
vaneshom 


„ - sensibly canal 

pbeemsntp sotbat friction is mnrii xednoed. On the axis oo of 
the serev u a yarn* vhich drives the oonnter. Tliis consists 
rttro veam vmeris ^ and h fixed on a common Hie 

worm TTbeela m earned on a frame attached to the inn L By 
mans of a stnng attached to I th^ can be irallcd into near 
TOh toe worxm or orop^ ont of gear and stopped at any instont 
^ newsaiy, to the oouter per- 


fixrfina* ate«5«d,^^^ 

***?? ”^ H>.nw it Mh hehind the flirt vlAie 

dlTOionforacompIetewifationorthtlrtter. TbemimTworhniidiedB 

of wtahone of ttejerevr m themfore diotia Igr the mmher of 

fixedtoy, Onedflfledlh’iB 

* ----- — - 


this Venriorinrihe 

counter u a braes box with ai^assfaee. This tiox is filled wito^mre 


that the meter may place itstif vrith the axis iw^Iel to 
it is pivoted on a rertiesl mds and directed by a large 
in fig. 143. To j^ve the vane more dirret- 
ing power the vertical axis is nearer the 
screw than in ordinary meter*, and the 
vane is larger. A second hosizontil vane is 
attached 1^ the screws ibe object of 
which is to allow the meter to rest on the 
ond srithont the motion of the scr^ 

3 g interfered with. The string or wire 
for starting and stopping tbe meter is 
carried torongh tbe cimtre of the Tcitirol 
axis, so that the strain on it may not tend 
to the meter oblique to the cnirent. 

The pih^ of the screw is abont 9 inches- 
Tiie screws at x pare for filling the meter 
with water. The whole apparatus is fixed 
to ft rod (fig. 143b of a Icngtn pnqyirtionatr 
to the d«*pth, or for s'ci^ great dwths 
it is fixed to a weighted ur lowenrti by 
ropes^ ft plan invented by Mr Bevy. The 
instrument is genemlly used tons. The 
reading of the counter is noted, and it is 
put ont of gear. Tlie meter is then lowered 
into the water to the rtnnired position from 
a platform between two Wts, or better from 
a tcmpoiary liridge. Then the counter is 
nt into gear for one, two, or fire minutes, 
astly, the instrument is raiEcd and the 
counter again read. The Tidodtr is deduced 
from the nnmhcr of rotations in unit time 
I hy the formnlre cprcn felow. For sorface 
I moeities the counter may be kept per* 

! manently in gear, the screw being started 
and siopp^ hand. 

130. The flartaeh/er Current JlfeUr^A 
very interesting modification of the carrent ^ 
meter ia that made hy Amslcr Laffbn of I 
Sebaffhansen, which is d^cribed in lien- 1 
singer ron Wnldegg (BTondb. <fer Inantieur* _ 

ieUsenedufJUn, iii p. 284). In this the or- 

spparetns is abandoned. A worm drives a worm 
wh^ which makes an electrical contact oncefor each 100 rotations 
m toe worm. This contact gives a signal above water, IVith 
tnto aimgemcnt, a series of velocity observations can be made, 
vnttont removing the inrtmment f«an the water, and a number of 
Tjactiml^ifficnltics attending the accurate stortingand stopping of 
counter arc entirely got rid of. Fig 144 sliiwg the 
A wheel smakes one rotation for 100 of the screw. 

% the lever « makes the electrical contact. The wires 

to ft'«>scrvcs to ftdinst the meter 

to any required porition on the wooden rod d/l llio rudder or 
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rano is shown at WH. The galvanic cuncnt acts on the electro- 
magnet f?i> which is fixed in a small metal box containing also the 
battery; The mognet ei^ses and withdraws a colonrcd disk at an 
opening in the cover of the box. 



M6orc*8 Current iUefer.-— The difficulties in using the ordinary 
current meter have been overcome to a great extent an arrange- 
ment of another kind, invented by Air B, T. Moore (Prtw; 7nsf. 



Seale ^ Full Size, ' 

Fig. 145. 

(Hvil Eng.f xlv. 220). This instrument (fig. 146) can bo lowered 
into the water to any t^uired depth by a limt com or chain, ^e 
counting aiiangemont inside the meter can ixs started or stopped at 
any instant. The instrument consists of a lijjht brass frame carry- 


ing an ogival head, and long rudder, cross-shaped in section. The 
fi^o is suspended in a stirmp, and if ne^ssary a lead weight can 
bo suspended bdow the meter. A rotati^ C 3 dinder with screw 
blades is placed behind the ogival head, ^o centre of gravity of 
the instrument is accumtely in the intersection of the axis of the 
stirrup-bearings and the longitudinal axis of the instmmont; Tho 
rotating cylinder is started by releasing a spring by a cord. The 
recording mechanism is inndo tho rotating cylinder. The instm- 
ment is put in motion by a veiy small force. Some experiments 
made by towing it in still water gave the following equations:— 

For speeds ^ring more than sixty rotations per minnto, 

v-l*2B, 

whore v is tho velocity of tho water relativdy to the insfrument in 
feet per minute, and R the nnmber of rotations per minute. For 
lower speeds, 

i;«*R-hl2« 

It would appear therefore that the instrument will record vdodties 
down to 12 feet per minute. Mr Moore states that a velocity at 
any depth down to 20 feet can bo taken in five minutes, tho meter 
being raised and lowered much more cosily than when it is attached 
toarod, 

BcfermintUion of the Cofflidents tfOie Current ifdcr.— Suppose a 
series of observations have been made, by towing the meter in stO 
water, at diflbront speeds^ and it is required from those to ascertain 
the coefficients of uio meter. A formula must bo assumed to con- 
nect the observed volodrics u with tho number of rotations per 
second n. Then, in determining the coeffidonts of the formula 
from the given ohsorvations^ the condition to befulRlIed is that the 
snm of tho squares of tho diiTorenocs between tho observed rcsnlta 
and those mvenby tho formula should be a minimum. 

Let the formula assnmed bo of tho form 

u— an+iS (1). 

Then tho difiToronce in any case between the observed and calcul- 
ated quantity is u-on-^; and therefore 2(v-a»-i3)* istobca 
minimum. 

The cooffidents bdug^indepondonf^ wo must equate separatdy to 
xero thedilTcrontial coefficients of the expression with reject to tho 
two coefficients, 

S[| (v-aw-/3)n J —O; 


whence 


- 0 ; 

S{nS)a+a(»)iB-.S(im); 
S(n)a-{-a(n)j3-a(v) ; 


from which a and jS are oasOy detormined. 

Eimcr has shown {ZeitsehrM f^r Bauvxsen, 1876) that the 
relation between tho velocity* ofUie water and the numm of rota- 
tions of tho meter is better expressed by the formula 

( 2 ) 

than ^ that generally used, t’o is sondbly equal to tho vclodty 
at which tho motor just ceases to revolve ; andaisaconstant deter- 
mined by experiments at different speeds. Other expressions have 
been given, out they are more complicated and not more acourato 
than (1) and (2). 

181. Daixym^igewIIodified Pitot 2rn&e.~A very dd instrument 
formcasnring vdocities, invented or used by Pito^ consisted simply 
of a Tortied glass 
tnbo with a right- 
angled bond, placed 
so that its mouth 
was normal to the 
direction of flow (fig. 

146). 

Tho impact of the 
stream on the mouth 
of tho tube Glances 
a column in tiic tnbo, 
the height of which - 
is appnndmatdy^ 

whore o is 



tho volodty at tho depth x, Haeod with its month porolld to 
the stream tho water inddo the tube is nearly at the same level 
as tho surface of the stream, and turned with tho moufli down 

stream, tho fluid sinks a depth nearly, though the tnbo in 

that case interferes with the free flow of tho liquid end somewhat 
modifies tho rcsnlt Pitot expanded tho month of the tube so os to 
form a funnd or bdl mouth. In that case hefound by experiment 

Ab1*6^. 
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Aim to too Pitot tuliQ inita ^ f 

aeiqhbwAood'of 


two tabes, formed of copper in the lower part, are united into one for 
BtrengthyandthemoaUiBofthetabesopenveiticallyandhoriaontally. 
Ihe uppw part of the tubes U of and they are provided with 
a brass scale and two verniers 6, 6. The whole instrunient is supported 
on a vertical rod or smoU pile AA, the fisdng at fi ponnittmg the 
instament to he adjusted to any height on the rod, and at the same 
tune allowing free rotation, so that it can bo held poznllcl to the 
ounent At e u a two-way ooch, which can be opened or closed 
ooxd& If thisissbut, theinstroment canbelifted ont of the stream 
for reading. The glara tubes are connected at top ^ a brass fixing, 
with a stop cock a, and a flexible tube and numthpieoe i»» The n&o 
^t^ is as follows. If tho velocity is required at a point near tho 
snrfaco <d the stream, one at least of the water eolnmns would ^ 
hdow the level at which H could be road. It would be in the copper 
part of the instrument Suppose then a litQe air is sacked ont^ 
ue tnhe and the cock a closed, the two columns will he forced 
up an amount corresponding to thedlflerence between atmosj^eiie 

of level will 


preaanxe and that in the tabes, 
remain unaltered. 


But the dificrence 


'When the velocities to ho measured are not very small, this instru- 
ment is an adnarable one. It requires observation only of a sinde 
linear quantity, and does not require any time observation, 
law oonnee^g tiie vdocdly and tho observed height is a rational 
one, and it is not abadlatcly ncccssaiy to moke any oxpeximimts on 
thecoeffident of the instnunent. If wo take 

then it appears from Barb’s eameriments that for a well-formed 
instrument k does not sendbly oifler from unity. It dves tho 
velocity at a definite point in the stream. T^ chid difficulty arises 
from the fa^ that at any given point in a stnam the vel^ty is 
not absolutely constant, Gut varies a little from moment to moment. 
Darqr in soineof hisei^etiments took sovenl rcodiiiga^ and deduced 
the velocity from the mean of the highest and lowest. 

Id^ S^^ynanwmOerofSr, -Perrodff,— Thisconristsof nfwmo 
o6«f (fig. idS) placed verticallr in the stream, ond of a h^ht not 
less than the stream's dwith. 

The two vertical members oitfais 
finone are cmmeoited 1^ cross 
bars, and united above water by 
a drenlar bar, rituated in the 
vertical ]dane and canying a 
horinmtia graduated tf, 

Tbia whole system is movame 
round its axis, being suspended 
on a pivot at g connected with 
the fixed snp]^ mn. Other - , 
horizontal arms serve as gnidesi. 

Tho central vertical Tod pr forms 

a torsion rod, being fix^ at r 

to the frame abod, and^ passing 
freely upwards througn tho 
guides, it carries a horizontal 
needle moving over tho gradu- 
al circle^ tyl The support a, 
whi^ curies the apparatus^ also 
verves in a tubiuaT guide tiie 
end of the torsion rod a 
set screw for firing the u 
end of the totaion rod Ui- t- 
neoessary. The impulse of the 
stream of wotcr is received on a 
ri^ur diaka^ in the plane of 
Im torsion rod and the frusie 
«oar. To raise and lower the 
^ay. it ia not fixed 

***** ^ ** sUdinir on *»». 

arranged so that the£& a: is at that levd 

detaSinei 

ot"®™ oa ftc disk ft ThS 
•Won Aom a/ ncedlo Itm aito. Obscrv- 

It varies hetimn water at a given point is not 

apparatiisnSriyi^lKbtt-^^^^ wide. ^Yhen the 
** — .. . y ™ iw lamt nosihon, the set screw nt p ia made 

» m needle is fixed, and tiie 
mle oscillates. It is not then 
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.irhere £f is the modnlns of elasticity for toision, and 1 the polar 
moment of inertia of the section of the rod. If the lod is of circular 
eection, 1— AxH. Let B be the radius of tiie disl^ and b ite lerer- 
or the ^stance of its centre from the axis of the toision rod. 
Sie moment of the pressure of the Trater on the disik is 


F6- 




vhexe G is the heariness of irater and I* an eicpeximental coefiSdent 
Then 


For an j given instrument. 


I 2ff 




trheie c is a constant coefidcient for the instrument. 

The instrument as constructed had three disks irhich could be 
nsedattnlL Theirradiiand leverages were in feet 




5- 

1st disk. 

0-052 

0*16 

2d 

0*105 

0-32 

8d „ 

0-210 

0*66 


For a thin drcular platen the coeffident In the actual 

instrument the tordon rod was a hzass wire 0^6 indi diameter and 
d^feetlong. Supposing e measured in degree^ we get by calculation 

t?— O’SSSyjfj 0*115VJJ"5 0*042\/J5^ 
for tile three disks. 

Teiy careful eaq^eriments were made with the instniment. It 
was fixed to a wooden turning bridge, revolving over a ciicnlar 
channd of 2 feet width, and about 76 feet drcumfetential length. 
An allowance was inade for the didt coizent produced in the 
f^Tigniiid- These expenments gave for the coeffident in the formula 
r—cVo, 

1st disl^ c— 0*S126 for vdodties of 3 to 16 'feet 
2d „ 01177 „ „ litoSi „ 

Sd „ 0*0349 „ ,, less than li „ 

or values little different from the values calculated from the torsion. 

The instrument is poreferable to the cuiient meter in giving the 
vdodty in tenns of a dng^ observed qnantit^, the an^e of tordon, 
while tiie current meter involves the observation of two quantities 
the number of rotations and the time. The curient meter, except 
in some improved forms must be withdrawn from tiie water to read 
the result of each experiment, and the law connectiug the vdodty 
and number of rotations of n current meter is less wdl-determined 
than t^t connecting the pressure on a disk and the tordon of the 
%nxe of a hydrodynamometo. At very low vdodties the current 
meter fiiOs dtorather. 

The Htot tubs hydiodynamometer, does not require a 

time observation. Bn^ where tiie vdod^ is a varying ons und 
consequently the columns of water in the jpitot tube are osdUating, 
there IS zoom for doubt as to whether, at any given moment of dos- 
ing tiie "coc^ the difference oflevd exactly measures tiie impulse of 
the stream at the moment. ^Ihe Pitot tube also fails to give 
measuzable indications of very low vdodties. 

Processes for Gawgiko Streams;. 

183. Gauging hg Ohsmatimof the Jllaximum Surface Velocity ^ — 
The method of gaumg \tiiidi involves the least trouble is to deter- 
mine the surface vdocity at the thread of the strean^ and to deduce 
fromitthemeanvdodty of the whole cross section* Themaximum 
sui&ce vdodty maybe detern^ed by floats or by a cmient meter. 
Unfortunately, however, the ratio of the mMriTrmtT^ surface to the 
mean vd^itj is extremdy vaiiahle. Thus putting Vo for the sur- 
face vdodty at the thread of the stream, and rnfor tiie vdodty 

of the whole cross section, ^ 

values: — 


Be Prony, eiqperimeuts on smdl wooden dinn’nfti a j 

Experiments on the Seine, 

Destiem and De Prony, es^eximents on fte Beva, 

BoOean, experiments on canals 

Baumgartner, experiments on the Garonne, 

Bi5nmg8(xiieaii), 

Gunmng^m, Solam aqueduct, ... 

Tazious f oxmul^ dther em^zical orbased on some theory of the 
vertical and horizontal vdodty curves, have been proposed for 

determining the ratio — • Bazin found from his esperiments the 


Vo 

0*8164 
0*62 
078 
0-82 
0*80 
0*85 ■ 
0-828 


em[nrical eapiession 


v«-ro-25*4\^-; 


where m is the hydranlicmean depth and s'the slope of the stream. 
la article 101, it has already been down how from this formula the 

ratio— can be obtained for different kinds of chaimds. 

Lit&e case of irrigation canals and rivers, itis often irqportant to 
determine the discharge either daily or at other intervals of time, 
while the depth and consequently'tiie mean vdodty is varying. 
Captain Cunnindam, ILE. {EoorJsec Frqf. Pajpm, voL iv. p. 47), 
has shown that, lor a given part such a sti^un, where the bed is 
regular and of permanent section, a simple formula may be found 
for the variation of ibe centred surface vdodty with the dcmtiL 
liThen once the constants of this formula hove been detezminea by 
measuring the centred surface vdodty and depth, in different con- 
ditions ofthe stream, the surface vdodty can obtained by amply 
observingtiie depth of the strram, and from this the mean velocity 
and dis(maige can be cdculated. Let s be the d^th of the stream, 
and Vothesmbee vdodty, hothmeasuredatthe tiuead of the stream. 
Then 

where e is a constant which for the Solani aqueduct had tiie values 
1*9 to 2, the depths bdng 6 to 10 feet, and the vdodties 8^ to 4^ 
feet. TTitiiont any assumption of a formula, however, the surfiice 
velodtie^ orstill better the mean vdodti^ br different conditions 
of the stream maybe plotted cm a diam^ in which theahsdssoe are 
depths and the ordinates vdodties. The continnous curve tiirong^ 
pomts so found would then always ^^thevelodtyfor any observed 
aqrtii of the stream, without the need of making any new float or 
current meter observations. 

134. Mean Veladiy ddLcrminci by observing a Scries qf Suif^ 
Fefoeftiee. — The ratio ofthe mean vdodty to the surbee vdodty 
in one lonmtndind section is better ascertained than the ratio of 
the oentraf surbee velod^ to the mean velod^ of the whole cross- 
section. Supposethe river dividedinto a nnmoerof comparbnents 
by equidistantlongitadinalplone^ and the suzbeev^dty observed 
in eadi comTOrtment. From tins the mean vdoc^ in each com- 
partment aim the discham can be calculated. The sum of tiie 
partial discharges will be the total discharge ofthe stream. TThen 
wires or ropes can be stretchedacrossthe stream, the compartments 
can be marked out by tags attached to them. Suppose tiro such 
ropes stretched across the stream, and floats dropped in above the- 
iroper rop& By observing within which compartment the path of 
the float lie^ and noting &e time of transit between the ropes, the 
soibce vdod^ in eaSa compartment can be ascertained. The 
mean vdodty m each compartment b 0*85 to 0*91 of the surbee 
velodty in that compartment. Fatting X* for tins ratio, and 
Ui, lb. . • for the observed vdodties, in compartments of area 
^ • then the total discharge is 

IE several floats are dlowed to pass over each compartmeni^ the 
mean of all those corresponding to one compartment m to he token 
as the surface vdodty <u tiiat compartment 

This method is very applicable in the case of large streams or 
rivers too wide to stretch a rope across. The paths of the floats 
axe then asoertainedin tins way. Let fig. 149 represent a portion 
of the river, which diould be 
straight and free from obstruc- 
tions. Suppose a base line AB 

measured pmnllel to the thread A fini il; tiiii ^ 
of the stream, and let the mean iHti i ItHI » 
cross sectiou of the stt^ou be |\ 
ascertained either by sonndi^ 
the terminal cro^ sections Al^ 

BF, or by sounding a aeries of 
equidistant cross sections. The 
cross sections are taken at i^t 
angles to the base line. Obser- 
vers are placed at A and B with 
theodolites or box sextants. The 
floats are dropped in from a boat 
above AE, and pideed np b}* 
another boat below BF. An 
observer with a chronograph or n 
watch notes the time m whidi 
each float passes from AE ttf 
BF. The method of proceedi^j? 
is tins. A 


A 


/ 


The observer A se1 
tiieoddite in the directiopTAE, 
and ^ves a dgni 
float as it comes down, 
line AE, the observer, 
reads off the angle 
time of ixandt. 
and A ke^ tiiCi 
moment the fli 
on^ Adam] 
time oT 


149. 

ficat. B kem his instrument on the 
At the moment fhe float arrives at Gin the 
't Acalls out. B damps his instrument and 
I, and the thne observer begins to riote the 
LOW points his instniment in the directionBF, 
' on the cross wire of his ^astrument. At the 
at D in the line B^i the observer B calls 
instrument and reads off the angle BAD, and tiie 
notes the. time of trandt «iom G to D. Thus all 


Loat I 
arrives t 
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^ , t&em«reaabedmdedmto eonvsnientoompaitmoiis. 

Tfa0 obsem^onsbeloQgu^ to eacib ooinpftrtmfi&t are then avatafiedt 
and the msaa velod^andaiBoiuiiiBe cafc?ilated. Itisobvionati^ 
aa the ant&ce veloa^ is gieat^ alteied by vind, esperi&mtB of 
tiuB hind sbonld be made in veiy calm irea&er. 

The ntio of thesnxfaoeTcdoci^ to the mean vdodty in the aame { 
vertical can be ascertidned fiomlwi fotmida fortheverticd velod^ 
enrvD already (§ 101), Eanior, in ^5^^0iE»m*e 
1876, has meen the following convenient Ibrnnhu Let v be the 
mean and V &e mn&ce velod^ in aiyr ig^ven vetlical Im^tadinal 
oeotion, the depth of ivhidh is h 

« l+0*U78v^ 

V'l+o-aaie-sA 

If verticid vdocdfy rods are used instead of common fioals^ the 
mean velocity la diiee^ determined for the vertteal section in 
vhioh the rod floata. ao fomnla of ledn^on is then neceeaaiy. 
The obaerved velodly has dmply to be xiiidti|dled by the am of 
the compartment to vrhich it helom^ 

IQR At., tti J 



vte. ICO. 

Thend b apointin the vertical vdodty com for the vertical III., 
and, all tfao vomcxtics for that oidiimto bdxv aunihirilyjNiioiE 
carve ran be drawn. Sapposo nil the Tortmal velocity enrne 1, 
• " • V (“& lW)i thus wvwn. On each of tbeso finnrcs draw 
jrarbadsoprrmondingtovdodtiesofa^S^ . , feet per second, 
^ fer&atBiico cd at III. (lig. 161) is the depth at which a volo- 

City of feet nor ^ 

aecond emted on S IDT ^ IT V 

the III. in {TV fTTN HTN fTV 

4's- 3:# f IIP 

point in a curve ^ X ' r 

laissing throng & 

pointsofthosection ® * 

mere the velociW 
was ^ — 



Vtla^ia^ 

^ mid deptn^veiooa^ differed by only a very' small quantity hovt 
themean vdodtoin the vertical section, and it was nmfiuenoedby 
?“?• If tiierefore a series of mid deptii valooities ore determine 
oy double ^ts or by a onirent meter, tbay maybe taken to be the 
mean raocitiM of tiie compartments in iSiich they ooenr, and no 
formula oi mnetion is necessary. If floats are iMi the method 

& prmisely toe same 08 that described in the last paxaeztthh for sur- 

fare The paths of the donUe floats are observra and plotted, 

ud mean f^ of thorn oorreqmd^ to eato of tho emmnart- 

traediadwigeistoeeumof 

TTho tho meon 


b^d, 
Fig. 161. 


yu «n eaen oi uie vciticala in Sa 160 
nU ttie depths ^ns found m tho concsponding ^nsnun in fi* ]6i 
Oimna dmra tbronfA tto coRcsponifinK pSjto on the volicab 
on carves of equal vdoci^. »«•> 


A.,- * / V4»g|0 


•«*»«» vaJocily-SariS.'S.td;;^ 
« GwfrentXtUr 

*d«l,&5d.cZC^u.n.SS^Z“‘*S-“ 

few fc^a^fcthe ohserva. 

^Zail69tf Cl 


^ cgtnal vdodtymav therefore h^nsfdcredM 
^tour Itoesof toosolid whoso rolumom tho dischoino of theattGam 
^meond latO^ ^ the area ofthe cress section^ tho river, Q,. 

&c^*^rfc«*5Sf^r“ *>y the curves Md tht^r’ 
wee. i4}t X be the diflbrenco of velocity for which ton mim«ac« vm 

Wi^+Oj), izCOi+Os), and so on. 
Oonsequenily the ^sdluuge is 

... +a.,j . 

above the Inat con^r^re 

which is not ^ JB^ejeUy a hdght 

la3^anaie«WSniSi?Si”WK *’1??,.?^* 

^tunated sepatatdy, and to he ?“y 

®«)anI^Kcd h;^to | itshoidit ^ ^ 

liver and the ffuoM of the 
gi^injByrontalcen. The tower cjm 

"ut&ttmtliocniMntZSL^£^l^v».«f «J9!l 



I iMie toeaS ^ vdodly uai 

keactiok of -water. 
r??eriy.aiuldirecUoaof,Zlll!?i?K^^ 
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aider a mnssi of fluid floiriug iu contact ivith a solid snrfoce alro in 
motion, the motion of bo& fluid and solid being estimated relatirdy 
to the eaxtb. Then the motion o£ the fluid may be resolved into two 
part^ one a motion equal to that of the solid, and in the sime dic- 
tion, the o&er a motion i^tivdy to the solid. The motion which 


Lrft bank 


Mcudmam 


the fluid has in common with the solid cannot at all be influenced 
’by the contact. The relative component of the motion of the fluid 
can only be altered in direction, but not in magnitude. The fluid 
moving in contact with the snrfiuie can only have a relative motion 
paxidld to the surface while the pressure between the fluid and 


bank 



2-00 
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solid, if friction is n^lected, is normal to the surfiice. The pressure 
therefore can only deviate the fluid, without altering the magnitude 
of the idative vdodly. The unchanged common component and, 
combined with i1^ the deviated lulative component give the resultant 
&ial velodl^j whidi may difier greatly hi magnitade and direction 
from the initial velocity. 

From the principle of momentum the impulse of any -mnaa of 
fluid reachii^ the surface in any given thne is equal to ’me change 
of momentum estimated in the same direction. The pressure between 
the fluid and surface, in any direction, is equal to the diange of 
momentum in that direction of so much fluid as re^es tiie surface 
in one second. If Pa is the pressure in any direction, m the mtuta 
of fluid impmg^ per second, Va the change of vdodly in the 
direction ofF« due to impact^ tiien 

Pa«mUa. 

If (fig. 153) is the vdodiy and direction of motion before 
o. that after impact, then ois the total 
cnange of motion due to impact The 
resultant pressure of the flmd on the 
surface is m the direction of v, and is 
equal to v multiplied W the m a ss im- 
aging per second. Thst is, putting 
r for the resultant pressure, 

P— mu. • ' 

Let P be resolved into two components, 163. 

S and T, normal and tangentid to the direction of motion of the 
solid on which the fluid impinges. Then l!f is a lateral force pxo- 
dudng a pressuxe on the suppoTts of the solid, T is an effort wMch 
does work on the solid. If u is the vdodty of the solid, Ta is the 
work done per second by the fluid hi modng the solid surface. 

Let Q be the vdame, and GQ the weight of the fluid impinging 
per second, and let he the initial vdoc% of the fluid befmst^ 

ing the surface. Then is the orighud kinetie energy of Q 

oubio feet of fluid, and the efficiency of the stream considered as an 
anangement for moving the solid surface is 

•Tu 





140. Ja dented enUnly in one Bindianr-^ekmOrieta SoluHon 


(fig: 154). — Suppose a jet of water imj^gea on a surface oc with a 
acily (A, and let it be wholly deviated in jdanes paialld to the 

d 



lig. 154. 

figm. ^0 let oe be the vdodly and direotion of wintfiwi of the 
sninoa. Join a j then the water moves with leq^ to the snr- 


SIS! 


ittg the leUtiTe BWfion ot witer to sajfcw and cgnany t velwato 
S^ter and sntfece) is the stolute velwato and di^m ottbe 
water learing the snrfacfc Take ag egiul and piurflel to/e. ^en, 
Ifitiiw at i^e initial and ag the final vdocUr 
motionf ^ isflie total change of notion of the'mter. Thenaraltant 
nressnieoDtho^BciB in the dirrcti(mg&. Join or. In the tn- 
anete ar& « is^nal imd_parallel to «jr, and ag to/c. Hence tg u 
equal wdtK^el too?. But cd-cft-rdathn motion of vatermd 
eoifteeu fi^ce the diange of notion of the vater is npresentca 
in magBitade and direction hy the third side of an uoscdcs tn- 
and^of irhich the oBier sides are eqnal to the rdatire velocil^ of 
the mter and soifiicey and panllel to the initial and final dnec- 
tions of i^tive motion* 

Sfeoial Cases. 

141.(1) il impingeson a plane siuface at restf in a diredion 
wnnal to the^ane (fig^ 156).— Lrt a jet irhose section is » impinge 
with a Tekdty o on a jdane snrfoce at 
teitf in a direction normal to the plane. 

The particles approacdi the plane, are 
giadnally deTsatedf and finally floor airay 
parallel to the plan^ haring then no 
relotity in the otiginaL direction of the 
jet. The miantity of water impinging 
per second u wo. The pressnie on the 
plane, winch is equal to the chai^ of 

[,is£ 0V^ 
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mniUel to the jet. Its relative velocity is f -- u when apiJioachiug 
the eav, and*(v-* w) when leaving it Hence its aVsolntc rolodf}' 
when jcaviii^ tie enp is « - (r- ii)»-2i£ — r. The chnsi^ of momeii* 

tnm per second •> 0 ( 0 - lOl^w - 0 (r- «)*, 

Comparine this wi& case 


(2) J(/(heplane is moving in ike diree- 
ticn ^(hcJdvtUh the veloeitydzng the 


1 


be momentam 


his quantity Imie 
After impact, 


impact is »(o 7 ii) r. 

the watersnll possesses therdocifydbtf in 
thodireetion rathe jet; andthemomen- .. 

tnm, in that direction, of so miudi water ^ 

as impingesin one second, after impact, is « (s 7 «)», The pres> .j 

sare on the plane^ winch is the diapge of momentnm per second, is 
the difference of tiiese quantities or ^«(o 7 u)*. This differs from 

the expression obtained in the pterions cas& in that the relative 
relodfy iff the water and ^e v^u u substituted for v. 

Tbe expression may be written P- 2 x 6 x 

term is tbe rolnme of a prism of water whose section is the area of 
the jet and whose length is the head due to the rdatire relodtr. 
The pressnie on the plane is twice the weight of that prism of 

water. The work done on the plane in this case is Ptf-^ 0 (iT 7 ff}^s 

faot-ponndi w si^d. There issae bom the jet mi enUe 
per eecono, end the eneigy of this gnenti^ heTore imjact is 

Theefficieniyofthejetisfterefoiou-aiESffK, The 

^_o/»*=Fd««+ 8 u®\ - 

5! j-®; 

If max. • 

torterimptogtoggr the series 

trhdlepressiire-^r-a). The wrork done is |■•w(o- 1 ,). The 
effiden.^ v-f ««(.-«) ^ 

am.ximnn.for|-S(o> 2 „). 0 ,«r«-ir. This re«,ltl. often nsed 

wasted !tt this bhSf tte^S. ™,^r 5® 

floats ran at the^^iSi **^*^* ^ 3®^^®“ *® 

f tte enpis hemiqiherical, t£ water leoTes the enpinadirecHon 



2 lL-V 


Compaiuig this 
2 , it 28 seen that thc]m- 
sore on a hemispherical 
enp is doable that on a flat 
plane. The work done on 

tbe cup«»2^« («-ii)"i{ - 

foot-ponnds per second. 

The cflidcncy of the jet 
is CTOtest when v— 2if ; 
in uiat case the cRiciency 

ff a scries of cmi ranes 
are introdnoed in front of the jet, so that the quantity* of water acted 
upon 28 Winstead of t^en the whole pressure on the chain 

of enns 0 r(Sn-*t>)«- 2— wr(v«-nh In this case the 

^ g g g 

efficiency is greatest when t«2u, and the inaximnin efliciency is 
unity, or all the energy of the water is exitcnded on the caps. 

14i (6) Ctoe ^ a Fiat Fane otHigue te tke Jd (fig- 357).— This case 
dts some dwcnlty*. The water spreading on the plane in all 
iCtions from the point of impact, different pvticles Iraro the piano 
with different ahsofnte velocities. Let AB«»rM velocity of water, 
AC«>k>« velocity of plana Then, completing the paiuBclograni, 
A3> represents in magnitude and direction the relative velocity of 
water and plane. Draw A£ noxioal to the plane and DE parallel to 



Pig. 157- 

thopilanc. Then the telativo velocity* AD may he re^rded as con* 
dating of two component^ one A£ normal, the other DE panllel to 
the^ane. On the assumption tliat Drictioa is insensible, DE is 
f^ffocted by impact but A£ is destroy^ Hence AE represents 
the entire of velocity due to imjiact and tbe direction of 

that change- l^e pressnrc on the plane is in the direction AE, 
and its amount is— moss of water impinging per second n AE. 
vr A 1 AD-Vr. Then AE^VrCos 0; DE-rr sin P. 

u Q IB the volnmo of water impinging on the plane per second, 

thechangcof laomentum is — Qr, cos 0. Let AC-u - vdodty 

ef the plwe, und let AC inako the angle CAE- 6 with the nomal 
to the plane. The velocity* of the plane in the diroction AE- 

weosfi. Theworkofthejctoutheiilane-S.<}p^^9,icos8. The 

wmc problem mw he t^s treated algcb^cally (fig. 368). Lot 
BAF-^andOAF-«. Tlwveloritj*vof the watefmayhedew 



. 168. 

1 plane. andFB-ti sinaiiamlh 

to fte velodty of the plane-ii- AC-BD^S 

lie plane u K-yQ «« «-n cm *), The presrate in th 
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direction in whidi the plane is xnoring is cos 8 

~ Q(r cos a^u cos 8) cos 8, and the work done on the plane is 
^ G 

Pm— cos a - » cos 8) 

u cos 8» which ^is the 
sane expression os hefor^ 
since A£-*rr cos 9» 

vcosa-MC05 8. 

In one second the plane 
mores so that the point 
A (fig. 159) comes to or 
from the position shown 
in foil lines to the posi- 
tion shown in dotted lines. 

If the plane remained sta- 
tionary; a length AB»o 
of the jet womd impinge 
on the plane, hni; since 



uu uuv plane, out, suce Fig. 159. 

3ie plane mores in the same direction as the jet, only the length 
AH impinges on the plane. 

Bat AH»AC~^.>«^^,andtiiereforeHB«v-«^-^. Let 

cos a cos a COS a 


cosa^ cos a COSa 

w-*sectional aiea of jet; rolnme impinging on plane per second 

vcoso-mcos8 t ^ xt 

, Inserting this in the 

fonunlm above, we get 

G Af 


K- 

P- 

Pm= 


^ (vcosa-ucosfi)® 
g cos a ' 

G « cos 8 „ 

g cos a 

G cos 8 « 

‘T "“5^ t® “““ *) 


(vcosa-KcosS)*. 


W; 

( 2 ); 

( 8 ). 


Three cases may he distingnished : 

(a) The plane is at rest. Then «-0, H-— imS cos a ; and the 

'foA dme on the plane and the efficiency of tiie jet ate zero. 

(e) The plane mores parallel to the jet. Then S— a, end 

(«—«)* , irhich is a matdmnm trlien 

Whenuajv then Pk max. cos “a, and the efficie&ciy 

(c) The plane mores perpendicnlnTly to the jet. ThenSaPiP-a; 

cos fi— sin a ; and “)*• “ ® 

tnaximam \rhen u.=|v cos a. ‘ 

■When «-io CM ^ the moximnm work and the efficiency ate the 
same as m the lost case. 


IPa/er.— -When water imtanges 
P^®.« * « scattered in aU directions 
Mter WMc^ and the work earned away hy the water is then 
graeially lost, from the impossibility of deaung afterwards with 
steams M water deviated in so many directions. By snitahlr 

*® yster may he entirely deviated m 
ratirely^^Ji ^ agitation d the water is 

Let AB (fig. 160) he a ran^ on which ajet of water impinges at 
pomt A a^in the direction AC. Tike AC-e-rfiS of 
“ magnitude and direction the Ce- 
cily of the vane. Completing the paraUdogtom, DC or AE lepre- 



Pig. 160. 

^te the toeotionm which the water is moving rdatirelr to the 
tharane at Ais tengentiafto AE, tlieirater 
suddenly chanrad when it images on 
nif s^will th^ore have no tenancy to spread iat^lr 
On the contrary it will he so gmdnaUy derSted Skt it 


np the vane in the direction AB. This is sometimes expressed by 
saying that the rane reeefves the water without thod;. 

145. FlotUs of Poneelet Water linuels . — ^Let AC (fig. 161) repre- 
sent the direction of a thin horizontal stream of water having the 



Fig. 161. 

TclocifyV. Let AB be a curved float moving horizontally with velo- 
city «. The rdative motion of water and float is then initially 
horizontal, and equal to v- ». 

In order that the float may receive the water without diodr, it is 
necessa^ and sufficient that the lip of the float at A dionld he 
tangential to the direction AC of relative motion. At flie end of 

seconds the float moving with the vdocity « entnfis to the 

positun A^B], and during this time a partide of water received at 
A andglidmg up the float with the relative velodly »- w, .tfafaiy a 

• fr — ^ * 

height DE"=—^—. At E the water comes to rdative rest. It 

then descends along the float, and when after seconds the 

g 

float 1^ to AgBg the water will again have reached the lip at 
A. and will qmt it tangentially, that is , in the direction CAj, mth 
a relatire vel^ty — (» — it) — — 'v/2,DEgcqnired under the influence 
or gravity, ^e ahsolnte vdodly of the water leaving the float is 
toerefore«-(»-«l-2it-i-. If «-§t, the water will drop off the 
bn^et depnved of all energy of motion. The whole of toe work 
of toe jet mi^toerefore have been expended in driving the float. 
The wato will hare been received without shock and discharged 
witoout vdoraiy Tins is the ptindple of the Foncelet wheel, W 
in toatew thefloate move over an arc of alotge circle: the etream* 
of i^r has ronsiderable thickness (about 8 mches) ; in order to* 
gst the teto mto and wt of the wheel, it is then necessary that 
toe Iip of toe float shonld make a small angje (about 16“) with the 
mrection of its motion. The water quite the wheel with a little o? 
Its eneiOT oi motion Temaining. 

146. Pnssfure en a Cuma SuTfaee when the Water <a deoiated 
whmiy in one ^ru^n.~WaeR a jet of water impinges on a carved 
surface in auto a direction that it is reedved without shock, the- 
TOssure on toe surface is due to its gradual deviation from its firsf 
(Ureobon. On any portion of the area the pressure is equal and 
op^te to the force required to cause toe deviation of io much 
water as ^ on mt surface. In common language, it is equal 
to toe centnfiimil force of that quantity of water. 

(%Be 1. GjfKndrieal and Stationary. — Let AB (fig. 162)- 

be toe surface, having its axis at 0 and its radius -r. Let th* 
trater impuge at A tangentiallr, 
and quit Ac surface tangentially 
at B. jSince the surface is at 
res^ V is both the absolute Telo- 
city of the nrater and the velocity 
relatively to the surface, and this 
renuuip unchanged during con- 
tact with the surmce, because the 
deviating force is at each point 
per]^dicnlar to the direction of 
motion. The water is deviated 
throughanangleBCD-AOB-^. 

Eadi partide of water of wd^t 
p exerts radially a cenMugal 

^®we ^ . Let the thickness of 

rg 



Fig 162. 


^ normal pressure per unit of snrface* 

^ ‘SLoTranlteiit of tiie laflial pressures nniformly dis- 

^ .» f®«8 acting in the direction 00 
magnitude will equal that of a force of 
a^ng on the projection oTaB on a plane per- 
pendicnlar to toe duechon OO. The length of the ch^' 

AB""2r sin -g- ; let 5~hreadth of the snrface perpendicular to the* 

plane of the figure. The resnltent pressure on snrface 

g r 2|-Mv*sin|.. 

rt. “ii®P®"^®"t of the'mdius of oniratnre. It may he tor . 
ferred that the resultant pressure is the same for any enr^ snr- 

XII. — 6s 


-E- 


•2r5sin-^x~. 
« - 


5 J 4 h 1 d a 0 m e 

fc. rf a. «» "Tf 



-V -'-^ 

Fi^ 163i 

toRpxtUl toa« .wface^tJi fte relodtyBE-«of g> 

■Chft i nfifn«i‘«y of nonud T»resaMW, min the hat cage, M — r 

The Msultiiiit noimal pte«sure B-2|-M (»-«)* ^|’ 

» a. ™». 

Tlia latter is a kteial force iraicih does no vfot& 

P-B Bin 4'"^ »«(»-«)* (1 -COB 5 
z g 

L-R cos 4-T ho «• 

* “ fi 

.— KK{ll-1iy(l-C08^>, 


G H A N I 0 S [htoeavucs. 

trliole cncigr due to tho rdotivo head bMog QQ^, tlioJossof 

energy doe to friction iriD GQ/-^* 

MtauWto ^Biirfaco is n-Bi. , Tbo qnim- 

to to fiiction is/^ • The 10*8 of energy duo to frfcBon ,s 
Gjjy . The energy exerted on the surfece, after deduoting 
the loss ^nc to friction, is (r- «1* 

Pm-— MC p-wlMl-cos^l-Gtir — ^ 

m9.it{v- «)' I «(1 - cos -/^ } • 

The efficiency when Wetion is tohen into account becomes 


\7l1ich is ft s&ftsamnm vbca jMiiJt cw also 

tsined by considering that the walk done on the plane 
equal to the energy hwt by the wateri when friction Is neglecleos 

If ^<-180*, cos ^--1, l-cos*-3; then P-2 — Iffo-u)*, 

the Bsme result as for a concave ctm. 

Ut. Poaithn icWch a Moiiaibk flane tdhss tnJ^oioin& lFater,^ 
'When a rectangular riane, morahle ahont an onis panuiei to one of 
its aideSs ia^iiccd in on. 

f * B- jkC /ImS.I m 

a 





indefinite enrient o{ fluid, 
it tato a position such 
that the xe^tant of the »— 
nonnal pressures on the 
two ^dcBof tho axis posses 
thtoi^h the axis. If,^ 
therofore» planes pivoted so 

that tho ratio y (% 164) 

is vailed are placed in 
water, and the angle they pig. Ig 4 . 

mahe with the direction of 
the stream is ohservotl, the position of the resultant of the pressure 
on the plane is determined ror different angnlar positions. 
laents of this kind have ‘been made In* Herr Hagen. Some of his 

iMAtllw Biw fnp»n In flip Isillcnvincv fnlilA 


and this heemnes a maximum if 

Z-CO5 0JV_* 

^"'s-2 COS <J»+/ 
beinff fireater tlwn the speed when frictiim is neglected in tho ratio 
S!(l - cos ^)+/; 8(1 - cos f +/)• 

Ssiipose that the speed of greatest efficiency u lios heen found by 

(2i{-alO--co8f) 

Z*" r-u * 

146. Direct Adion distinguWied from Deadion (Banhlnc, Steam 
^ie%re^w which a jet eserts on a vano can be distinguished 

arising from clmngjng tho direet coiuyonont of 
the Wocity of the water into the rcJocity of the ivme. In fifr 
164 § 140. ai cos hac is tlio direct component of the wtort 
velocity, or component in the direction 0 ! motion of vane. Thia is 
chtinged into the velocity ae of the vane. The pressure due to 
direct impi^ is flicn 

•n rtrt oh cos hne^ne 
P,_GQ J 

For aflat vane moving normally, tliis direct action is the only action 
producing pressore on the vane. 

(2) 2^ term leactiou is applied to tho additional action due to 
tho direction and velocity with which the water glances off tho 
Timci It is this which is diminished by the fnetion hetweeu tho 
water and the vune. lu Cose 2, $ 146, the direct pressure is 

That due to reaction ia 

p.._qkI*:^cos4.. 

[ If direct compoinent of the water's motion is not 

wliolly converted into the s-elocity of the vane, and the wholo 



Uaget Plane. 

Smaller Plane. 

4-1-0 
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09 

76* 

724 * 

0-a 
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or 

07 
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48“ 
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29“ 
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13“ 

0-4 

8* 

ej* 
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0-2 

4® 
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fridion^tnm the water and the surface which deviates it has hcen 
nc^ed. Xpth% piedso is known of its mode of action, and 
ttc is in part conjectural (RauVme, Steam 

1^ it%e awmined ' 
second proportional : 

relatively to the sunuw , Hint is, me neaa uue to the xelat: 
velotity bring ^ the loss of head due to fiietum wfll b8/|i;the 



the xolativo 


iou. Mcamon y a if a waiag/tom a FcissrA— Suppose a vessel 
filled with water fflg: lOSJ^ having an orifice of area », from which 
water fesne a hori xontally with a velo- 
city The volume dis- 

chniged per second, neglecting con- 
imeuon, "•tsv. The tnonientuin gene- 
rated per second in a horizontal uheo- 

iitm and this is equal to the 

force produdng the change of mo- 
mentum. 

Hence the hoiiro&tal force or reac- 
tion!?, acting on the dde of tiic vessel, yft^ 

opposite to the orifice, and equal and 
opposite to the foioe ptoduring the momentum, is 

R-S. «»s-2G«» ; 

this ia the weight of a colamn of water the section of which is tlio 
area 01 the oriuce, and the h righ t is tirioe the head. 

If the vessel moves in a direction opporito to that o! the jet, with 
the rriocity ir, tho absolute velocity of the water leaving the vessd 

Is «-it, Tlio mnnentum generated per second ia — •*<»- k)-E. 

* ti 






hydrombohanios - 


[bVDBAVJUCSi 


Fatting « for the section of the hoily, <V for the w 
tructiimrec^O - «) tor tl« q 

0 

or, pnttingp-— • 


R-Ej6»ki 




«orm^7lw.~The prmcinto of momeatam rives lea^y enon^ tts 

total or xesaltant pressureof a jet impingmg oaa plane ^ucei wit 

in some cases it is naefal to knovr the totnbatlon of the pieasoc^ 

The problem in the cose in irUchthe plane is stmck nonnaliy, ana 

the jot spreads in all directions, is one of great complexil^, but em 

in that case the maxunnm intensity of tiie piessoze u eosuy 

assigned. Each layer of water H 

flowing from an onfice is gmda- jl 

ally deviated (flg 169} by contact n 

with the surmce. ana during H 

deviation exercises a centiifh^ | 

nrassnre towards the axis of the I 

{ot The force exerted by each J 

small mass of water is normal to / 

its path« and inversely as the If i 

radins of cnrvatoie of the path. yJ W V 

Hence the greatest pressare on 

the plnne most be at the axis of 

the Jet, and the prossure mast de- WSMSBSSSBSSSSSSSSSSSBSSBS^ 
crease from the axu oatwards^ in 1^. 160- 

SQine aodi way os u shown by the curve of pressare in fl& 170, the 
branches of the curve beiim probably asymptotic to the mne. 

For Bimrdieity snppose the jet is a verti^ one. Let hx he the 
deptii of the orifice trom the free euifsoe, and velocity of dig- 


III 


III 


revoned, and them would be reflux. Hence the maximum intensity 
of the prossnre of the jet on the plane is h feet of water. If the 
pressun enrra is dzuioiiritb pressures represented by feet of water, 
it will touch the free ivater surface at the centre of tue jet 
Suppose the pressure curve rotated so os to fonn a solid of rerolu* 
tion. ^%e we^ht of water contained in that solid is the total 
messnro of jet on the surface, which has olready been dete^ 
x^ed. Let V«- volume of this solid, then GV is its weight in 
poundSL Consoquentlj' 

QAr».^,r; 

V->2«\/AA£. 

We have already, GiercforB^ two conditions to bo satisfied by tho 
ptessute curve. 

* n LS g J.1.A 


{Prqf. Faj^ on Indian Mngineaingf iso. cccxml}, inth a view to 
afibra imformation as to tlie forces acting on the aprons of weirs, 
Qylindiical jets ^ inch to 2 indies diameter, issuing from a vessel in 
which the water levd was constant, were allowed to fall vertically 
on a bi^ plate 9 inches in diameter. A small hole in the brass 
{date communicated V)’ a flcxildo tube irith n vertical pressnro 
oolnmn. Arrangements uero made by which this aperture could 
be moved A nt a time across the area strode by the jet The 
height of the pressare column, for eadi position of the npciturc, gave 
the pressure A that pobit of the area struck by tho jet. When tho 
aperture was exactly in the axis of the jet the pressure column iras 
very nearly levd with the free surface in the reservoir supplying the 

jet; tlmt it ihcptessnrewssTcrjr-ncar^.^. Asilic operturemoved 

awny from the axis of the jot, the pressure diminished, and it became 
insonnbly small at a distance from the axis of the jet almut eij^unl to 
tho diameter cf tho jot Hence, rou^ly, the pressure due to tho jet 
extrods overah area about four times the area of section ri the jet 
Fig If 1 diows the pressure curves obtained in •throe experiments 
with three jets of the sizes shown, and with the free surface level in 
tho reservoir at tho lieights moik^ 
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43 0 40-5 42-15 

„ -(» 33-40 „ 

*1 37'5-33*6 ,1 

11 15 36 „ 

-3 83-6-87 „ 

•> -25 31 „ 

-8 21-27 „ 

.1 -35 21 

.. -4 14 

„ -46 8 42-» 

II '5 3-6 ,, 


0 42 

-06 41-3 

1 41-6-41-i 

16 41 

*2 40-8 

-25 39-2 

■8 87-6 

‘35 34-8 

-46 27 

-6 23 

'56 18-5 


20-9 

26-9 

26-8 

26-6-26-( 

-26-4-26-1 

26-S-26-( 


Pig. 170. 

chaige. Tlien, if « 18 the ateti of tho orifice, the otumtitv’ of inter 
Impinging on the plme is obviondy « wmer 

Khy**® ** “•* “^*“8 tl« coefficient 

y’**®** the lluid reaches tiie plane i«, hoirerer 
greater than tins, and may reach the 'Mue * 

where A te the depth of the plane below the free surface. The 
S!«ir**L**r*”*^ fluid subjected throughout, after leaving the 
to the atmo^hcnc pressure will the vdocitr « 
wfll ^w away with this velocity unchanged except hv friction 
The layers toirards the interior of the jet, being Elected to 
a pre^ure greater than atmowheric pressure, will a Ipm 
T ofocity, ana ao much lea m tifey «» n^he «n W the 

Bat thepiessun ran innocese exceed tliepieseiiie f or A measured 
to feet ol WBlor, or the direction of motion of thel^ter would he 


II "88 

It -98 
I. -98 
26-6 113 


^ . P-«S-** 

at It luu already been dionn that for *-o, y-ft. he^e’ «- »! 
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To detenome the remaining constant the other oondition maj he 
used, that the solid formed^ totating the pressure cfurre represents 
the totsi pressure on the plane. The Yolome of the solid is 

/-» 

T»/ 27asydx 

Jo 
Jo 

— 

“log 


0 mas 


’li-" t 

vli 


Using the condition alieadv stated. 


tTi 




( 2 ). 


Putting the rdue of & in (2) in eq. (1), and also r for the radius of 
the jet at the orifice^ so that the equation to Ihe pressure 

curre is 

154. lUsUtatM of a Plane moving ihromli a Fluids or Pressure 
Dj[ a Current on a Plane. — ^When a thin plate mores throng the 
air, or through an indefinitdy large mass of still water, in a dircetion 
normal to its surface, there is an excess of pressure on the anterior 


definiteness to bemoring thro^h the fluid, receive from it forward 
momentum. Portions of this forward mdring trater arc thrown off 
laterally at the edi^ of the plate, and difiused through the surround- 
ing fluid, instead of falling to their original jK)sition behind the 
plate. Other portions of comparatively snll water are dmgged into 
motion to fill the space left behind the plate; and there iT thus a 
pressnre less than hydrostatic pressure at the hack of the plate. Tlie 
whole xeastance to the motion of the plate is the sum of the excess 
of piessuze in firont and defidency of pressure bdiind. This resistance 
is independent of any firiefion or viscosity in the fluid, and is due 
simply to its inertia resisting a sudden change of direction at the 
edge of the plate. 

l^eriments made by a whirling machine, in which the plate is 
fixed on a long arm and moved drcularly, gave the following values 
of the coeffident/. The method is not free &om objection, as the 
centrifngal force causes a flow outwards across the plate. 


Approximate 
Area of Plate 
in sa- ft. 

Valn«s of/. 

Borda. 

Hntton. 

Tliibaolt. 

0-13 

1-39 

1-24 


0-25 

1-49 

l-iZ 

1-525 

0*63 

1-64 



1-11 

... 

I 

l-7a4 



Distance from Asds of Jet in Inches. 

Pro. 171.— Curves of Pressure of Jets impinging normally on a Plane, 
face ana a dimin^on of pressnre on the posterior face. Let n be “ 

the of the flmd, A the hei^t due to the velodtj, tnen the 

total resistanoe is expressed hy flie equation 

2-/Gn ~ poonds-jnSQA j 

where “ ^ - 


There is a steady increase of resistance with the size of the^late, 
in part or wholly due to centrifugal action. 

Dubnat made experiments on a plane one foot square, moved in 
a straight line in crater at 8 to 6^ feet per second. Galling m the 

coeffident of excess of 
pressure in front, and n 
the coefiSdent of do- 
fidency of pressure behind, 
so that /»>9n+n, he found 
the following values : — 
IB=1; n3=0-4C3;/ssl-4S3. 

The pressures were mea- 
sured ^ ]ircssure columns. 
E^erimentfi bv Morin, 
Piobert, and Didiou on 
plates of 0*3 to 2'7 square 
< feet area, drawn vertirally 
^ through n-atcr, gave 
b /=»2"18 ; hut the experi- 
^ments were made in a 
fc icservoir of comparatively 
•g small depth. lor similar 
plates moved through air 
^ thoyfound/»l‘36,aiesult 
more in accordance with 
'g those which precede. 

For a fixed plane in a 
A moving current of water 
g Mariotte found /«l-25. 
£ Dubuat, in experiments in 
S a current of water like 
^ those mentioned above, 
obtained the values 
m-l'iefij fi«>0‘670: 
/—I *856. Thibault ex- 
posed to ^vind pressure 
planes of 1'17 and 2*5 
square feet area, and 
found/ to vaiy from 1-568 
to 2T25, the mean value 
being /-1-834, a result 
agreeing well with Du- 
buat 

155. Case tcJien the 
Direction qf Motim is 


havingabout tbe ralne 1-3 for apkte moring 
I’fifora wnmtimpingingon afixedpLine, whether 
S ^ or water. The difference in. the value of the coefficient 

m the two c^ is perhaps dne to errors of experiment. There is a 
reduce to motion m the case'-of dThSies of unfair” 
^hich the entfaces over which the water slide are 
®ud continuous curvature. 

Tn. the fluid and.plate arises chiefly in this wav 

Tne streams of flmd deviated in ffont of the plat^^ snpi«sed & 


‘^Kd ^^^“‘‘tionofX'^eSrelSSen^ 

m?P<?tance In many practical 


Slstions, for lnsta-if 

experiments have been ma^ W 

offtk « Fressnre K The component E 
aL resistance to the motion of the plane 

which support the plane. Obviously ’ 

sin ^ ; 
cos ^ • 

In the case of wind pressure on a sloping roof surface, B is tim 
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Fig. 172. 


horizontal and L tlic rertieal coia]x»iciit of the nonnol preS' 

***]« <•x^vrimeJrt^ with the whirling machine it is the resistance to 
motvitt. llf vrliicli if dlicctly 
nieafaK<L L«t P bo tho 
pro* 5 iiTO on A plane jnoiccl 
nonnally through a iluiil. 

Tlirti, Ihr the Fame plniio 
wciinni At An angle ^ to lU . 
lUr^etion of motion, the ic-' 

MbUtv'v. vTA'ft foundhyllnttoii 
to be 

A simpler oinl more coii* 
reiiicnt expression given by 
Colonel Dutfhemiu Is 

K-P 

Con 5 ef]iicnt]y, tlio total pre&iurobci^TCcn tho fluid and piano is 
X-P ^ 2P 

1 + COSCO ^+8U1 ^ ' 

and the lateral force tb 

L»-P 

l-fsin*^ 

in IS72 some experiments veto made for tho Aeronautical 
Somvty ju tho pressure of air on ohliquo plauoii. These ^atos, of 
1 to 2 trot *>fiuaro, lien; lialanccd ingenious mechanism designed 
hy 31t IVenliam and Air fiponcer Btoiining, in such a manner that 
botli the luvsiiuio in the direction of tlio nir cunvnt and .the latcntl 
torcj isca* separately measured. These planes ivcio plac^ opposite 
a bla3t from a fau issuing from a vrooden pipe 18 iuclios square. 
Tho ptes^rc of the blast varied from VV fo 1 well of irator pres* 
snrtv The folloning nro tho results ril'd! in pounds per snuoro 
foot of the plane, and a comparison of the oaqicrimenial results 
with the pressures giien by JDucbcinin’s rule, ^theso last values 
ait» obt lined by taking P-8*81, the oliscrred pressure on a noniml 
surf.i^?.^ 


Arrle Venreen Dnnc and i 

Dlrvctlun of Blavt. 

I~— - — * 

IS* 

20® 

W 

«r 

1 i{>».u<»uUl piirtsiiie K 

iatuial prcswic L 

X'irmxl presmn; li* 

X'lniial pressure by Duchemiu'a 1 
ralo j 

rw 

Od 

1*98 

2*05 

2-027 

2-78 

1-20 

8-01 

8-276 

3-31 

a-31 

3-31 


Hcsistancc or Sifips. 

1 1 **,!. hotneen tho imasiiro on tho‘bow ana 

^^•'. 1 . ?•' ”®i W“t«f precisely as in tho cam of 

.|i\. uiiUir ••'Klwownoso resistance has just hecnuiiicusscd, Ilonco 

aC^itirdy d„o to iho fricliSial 

hy Miir.uvr of continuous oin-alBMmMiX/??’ 

n«.a. and for the niomtut let tho ^riotiou Ko o*S&t 



Fig. 173. 

the 


TJie nature of tho action is more coin*Dnieni1y Htudml li}* supposing 
tho hqdy At rest and tho fluid flowing jmst it^ Let S, flg 17^ rejuxi- 



ngalu after passing li; and. If Uie body is of fnir foim, Ihnt is, ifit 
presents no nbmpt changes of section or disconfinuity of ctiivnturc, 
tho stream lilted or imths of the ]Mirticles will lie continuous liiiCR, 
whioii toko. At A suflicloiit distnneo B btomwnnls of 8, Uioir original 
diroctioii of motion. The fluid burrouiidiiig H niny then Im con- 
ceived to 1)0 divided into an iiifliiito iiumlicr of elenioiitary Bficoiiia 
of continuous curvature. Suppose, for siinnlicif^', S is a solid of 
lovolution. Thou, from tho siimlnrity ofeonduions in nil diractions, 
tho elementary streams will bo in junnos drawn through the axis 


Hncli oloinontaiy streaiii iimy 1)0 concciml ns n ninss of fluid flow- 
ing stoadi^ in nii infinitely thin frictionless pijie. But it Ims 
already boon shown that in a tortuous the oiids of which am 
in tho same direction, thoro Is no resultant force due to the motion 
of tlio fluid which tdids to difqdnco tho pipe, either due to its curva- 
tun or its changes of section. Conscnuciitly (ho irliolo mass of 
fluid oxorts no resullnnt prossuro on tho body S imst which it is 
flowing. Nor, if tho fluid is nt rest, irill thcio l/o nuy ra&istAiico to 
tho iiiiifonn motion of tho body S through it. Tlio rcsistnneo of 
tho ship iheroforo cannot bo due, like that of nn uiishijwhnjio body, 
to tho forward momentum impressed dUccUy on (he tluW. liia 
frictionlcBs fluid, and for a nniiornily moving and wholly immonred 
body of fiilr fonn, iho xesislanco would Im tin. 

With A fluid whidi is not poifcctly flrleiionlGss, liouTVcr, a 
resistance may bo gencratoil in Ihisway. 3 'Ija jKirticlcs of uafer 
oxort a drag on iho surface of tlio bmh* over wliicli lliey slide. 
They teceivc, either iu consoquonco of Uieir adhesion to the surface, 
or in eonscniioiicc of imimct on the rouglinesscs whicli proicot from 
3tj a fornnrd momentum, and the velocity at B is no longer, os in a 
fnctionlo88 fluid, tlio some as tho velocity ol A, 

In Iho case of a ship which is only in iwrt immersed then Is 
anoti^^roo of rpsisuiuco. Considering (Iio olomciitary stronrus 
nla^dy defiued as flowing nlqiig indefinitely thin frictCoiilcwi pipes, 
Ills obvious that thoro umildbo groalcr presbuio in tlioso imrts 
wheae tlio cross section was Inigo and tho velocity small, and less 
p^suro wltcro the section uas small and tho velocity high. |i 
will l»^n from Iho diagram tlmt tho siraaius arc Inroo lii cross 

thorofore jjo an cxccw of ]in>s!.inc at Ixnr and 
(iHninntioii at tlio biiIcs. U«l tho ftco snifacc of tlio 
SlJfm M n snrfaco of uiiUonn iireumre. 

y®“^.^‘,9 ''■*'} ^ toreed np at Uio bow and alcni, and siuk 

down m tho snacQ botween. iitn vniiniiM. ii... 


ing 


* , niHur iion w uiniiiy IJjo WOSlo of 

if tliwwnvo motion fn «io siinoiind* 

** ••“ff«re a resistanco wlileli may bo tenned tlin ivnvc- 
faiig resistance. Hus resiaUnco would arise even in a frictioii]c8!> 

^ soon Iriidi tlio foregoing ibet ilio two tniiiidTinl 


causes 


.MSflglgs 

!lK'SS?JStoSl“SiB~S ^ ??!.« ’ 1^' 

inx’olrcs oonsidorattons bcvoi^ 0*^*? understood, and 

Kor any riven iS of “rtfclc. 

middle body, and ran, them w ontrance, 

Tcsislanco duo to dissioatim nr beyond which Uio 

Below that limit tb^SSsTant n^lWlymcroases. 

creases nearly as the mian of tim V* fnollon, iii- 

trs stanpe iwroasM nsTK that limitSho 

of the Grtyhound ** (ho Kskfaiim^v *9y®d. In Ujo Irinls 

the fiiiAikS B v.^. - vesisiaiicc Xaned iicarlv ab iIib 
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known. Mr Fronde has, however, indicated a way in which esp^ 
ments, on comparative^ smdl models, may be made so as to fumich 
Toiy data as to the resistance of ships, in orderthat expm- 
mpnfg on modeU may be serviceable, it is necassaiy that their 
resistance sihonld be meosnred at ^eeds for which the different 
resistances bear ^e same proportion to each other os in the actual 
ship. Let d be the ratio of the dimensions of the model to that of 
the ship. Let Ki, Bg, Ra • ■ • ho the resistances of tho model at 
speeds tfj, o*, • • • Then it may be expected that the actual 

ship at speeds V3, ♦j's/rf, ds's/c? . . . will have resistances 
d*rf,, (PR., (PBg. 

Tnis law, however, is not strictly applicable to that part of tho 
resistance wbmh is due to friction, because of the diminniion oftlie 
coeOieieut of friction for a given snr&ice ns the length incucases. 

when the re^stance of tho model has been oscertamed, a 
correction must be made to allow for the different coefficient of 
friction of the ship. Tho frictional resistances of tho model and of 
the ship are calcimtcd from &eir immersed surfaces, u^g the co- 
efficients of fri^on suitable for their respective lengths. Deduct- 
ing the former and adding the latter to the observed _ resistance 
at the corresponding qieeds, the total resistance of tho ship is ascer- 
tained. 

Xin. HYDRAULIC MACHINERY. 

159. Hydraulic machinery may be broadly divided into 
hydraulic motor machines and pumps. In the former 
class, a quantity of water descending from a higher to a 
lower level, or from a higher to a lower pressure, drives a 
machine which reemves energy from the water, and applies 
it to overcoming the rraistances of other machines doing 
useful work. In the latter class, work done on the machine 
by a steam engine or other source of energy is employed 
in lifting water from a lower to a higher level A few 
machines such as the ram and jet pump combine the 
functions of motors and pumps. 

Wateb Motobs. 

In every system of machinery deriving energy from a 
natural water fall there exist the following parts : — 

(1) A supply channel or head race, lea^ng the water 
from the highest accessible level to the site of ue machine. 
This may be an open channel of earth, masonry, or wood, 
laid at as small a slope os is consistent with the delivery 
of the necessary supply of water, or it may be a closed 
cast or wrought-iron pipe, laid at the natural slope of the 
ground, and about 3 feet below the surface In some 
cases part of the head race is an open (Channel, part a 
closed pipe. The channel often starts from a small storage 
reservoir, constructed near the stream -supplying the water 
motor, in which the water accumulates when the motor 
is not working. There are sluices or penstock by which 
the supply can be cut off when necessary. 

(2) Leading from the' motor there is a tail race, culvert, 
or discharge pipe delivering the water after it has done its 
work at the lowest convenient level. 

(3) A waste channel, weir, or bye-wash is placed on or 
at the origin of the head race, by which surplus water, in 
floods, escapes. 

(4) The motor itself of one of the kinds to be descried 
presently, wliich eitiier overcomes a useful resistance 
directly, as in the case of a ram acting on a lift or crane 
chain, or indirectly by actuating transmissive machinery, 
as when a turbine drives the shafting, belting, and gearing 
of a mill. With the motor is usually combined r^^ating 
machinery for adjusting the power and speed to the work 
done. This may be controlled in some cases by automatic 
governing machinery. 

Water Motors with Artificial Sources of Energy.— Tho 
great convenience and simplicity of water motors has led 
to their adoption m certain cases, where no natural source 
of water power is available. In these coses, an artificial 
source of water power is created by nsing a steam engine 
to pump water to a reservoir at a great elevation, or to 
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pump water into a dosed reservoir in wMch there is great ' 
pressure. The water flowing from the reservoir through 
hydraulic engines gives back the energy expended, less so 
much as has been wasted in friction. Sudi arrangements 
are most useful where a continuously acting steam engine 
stores up energy by pumping the water, while the work 
done by the hydraulic engines is done intermittently. 

160. Energy of a WoUrFalL — Let He be tho total fall of levdfrom 
tho point where the water is taken from a untural stream to the 
point where it is dischaiged into it a^n. Of this total fall a por- 
tion, which can be estimated independently, is expended in overcom- 
ing the resistances of the head and tail races or the supply and dis- 
ch&ige pipes. Let this portion of head wasted he ||r. ^ Tlien the 
avaihibloheadto work the motor is Hi It isihis available 
head which should he used in all calculations of the proportions of 

1 tho motor. Let Q be the supply of water per second. Then 

GQH foot-pounds per second 

is the gross available work of tho falL The power of the fall may 
bo rendored available in tluee waj's. The GQ pounds of water may 
be placed on a xnaohine at the hipest level, and descending in con- 
tact with it a distance of H feet, the work done will be (neglecting 
losses from friction or leakage) 

GQH foot-pounds per second. 

Or the water may descend in a closed pipe from the higher to the 
lower level, in which case, with tho same reservation asbefon^ the 
pressure at the foot of the jsipe will be pounds per square 

foot. If tho water with this pressure acts on a movable piston like 
that of a steam engine, it \dll drive the ydston so that the volume 
described is Q cubic feet per second. Then tho work done will bo 

pQ*-:GHQ foot-pounds per second 

as before. Or lastly, tho water may bo allowed to acquire the 

vriocity by its descent. Tho kinetic energy of Q cubic 

feet will then ho — Q - -bGQH, and if the water is allowed to im- 
g z 

pinge on surlhqps suitably curved which bring it finaU}* to rest, it 
impai't to these tho same energy as in tho previous cases. 
Generally, if Q feet per second of water act by wei^t through a 
distance at a pressure jp duo to feet of fall, and with a velocity 

V duo to 7^3 feet or fall, so that 

1*1 +7ij**H, 

then, apart from eneigy wasted hy friction or leakage or imperfetion 
of tho machine, the work done will be 
G 

GQfil-^2JQ+■— -Qg-^GQH foot pounds, 

the same as if tlio water acted siinidy by its weight while descend- 
ing H feet. 

161. Site for Water Motor . — Wherever a stream flows 
from a higher to a lower level it is posbihle to erect a water 
motor. The amount of power obtainable depends on the 
available head and the supply of water. In choosing a site 
the engineer will select a portion of the stream where there 
is an abrupt natural fall, or at least a considerable slope of 
the bed. He will have regard to the facility of constrnct- 
ing the diannels which are to convey the water, and will 
take advantage of any bend in the river which enables him 
to shorten them. He will have accurate measurements 
made of tho quantity of water flowing in the stream, and 
he will endeavour to ascertain the average quantity avail- 
able throughont the year, the minimum quantity in dry 
season^ and the maximum for which bye-wash abnnnBlH 
must be provided. In many cases the natural fall can be 
increased by a dam or weir tiirown across the stream. The 
engineer will also examine to what extent the head will 
vary in different seasons,, and whether it is necessary to 
sacrifice part of the foil and give a steep slope to the toil 
race to prevent the motor being drowned by backwater in 
floods.- 

Ih designing or selecting a water motor it is not sufficient 
to consider only its efficiency in normal conditions of work- 
ing. . It is generally quite as important to know how it 
will act with a scanty water supply or a diminished head. 
The greatest difference in water motors is in their adaptor 
bility to varying conditions of working. 
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162. Adhn 0/ TTttkr in a Water Motor.^V^oiet motors 
tiiaj- be dividcd'iuto irater-pressurc engines, water wheels, 
and turbines. 

\Vater*prc55urc engines are machines witha cjlinder and 
piston or ram, in principle identical with the corresponding 
part of a eteam engine. The water is oltemateljr admitted 
to and discharged from the crlinder, causing a redprocating 
Action of the piston or ram. It is admitted at a high 
pr&'^nrc and dischaigcd at a low one, and consequently 
work ifi done on the piston. The water in these machines 
never ao^uires a high velocity, and for the most part the 
kinetic energy of the water is wasted. The nsefnl work 
U due to the diiTercnco of the pressure of admission and 
discharge, whether that pressure is due to the weight of a 
column of water of more or less considerable heij^t, or is 
artificially produced in ways to bo described presently. 

Water wheels are lai^ vertical wheeb driven by 
water falling from a higher to a lower bveh In most 
1 ^atvr wliecb, the water nets directly by its weight losing 
one ^^dc of the wheel and $0 causing rotation. But in nil 
\%.iter wheeb a portion and in some a considerable portion 
of the work duo to gravity b first employed to generate 
kinetic entrgy in the water; during its action on the water 
wheel the velocity of the water diminishes, and the wheel 
b therefore in part driven hy the impulse due to the change 
of the water's momentnm. Water wheeb are therefore 
molurs on which the water acts, partly by weight, partly 
by ifnjmhe. o r j 

Turbines ore whccl^ generally of small size compared 
w/t?i fratcr wheels, driven chiefiy by the impube of the 
water. Before entering the moving part of the turbine, 
the water xs allowed to aei|oire a considemble vdocity : 
dunngits action on the turbine this vdocity bdiminbhed, 
and the imjiube due to the chongeof momentnm drives 
the turbine. 

Roughly speaking, the fluid acts in a wate^pressure 
engine diwtly by its pressure, in a water wheel chiefly by 
it4 weight causing a pressure, but iu part by its kinetic 
energy, and in a turbine chiefly by ib kinetic enetg? 
which again caosc^ a ptCEsnrc. ^ 


length of vhich is a little greater than the lift. A ism or 


plunger B of the same length 
is attached to the cage. The 
water pressure admitted by a 
cock to the cylinder forces up 
the ram, and when the supply 
valve is dosed and the ab- 
chaige valve opened, the ram 
descends. In this case the 
mm is 9 inches diameter, with 
a stroke of 49 feet. It con- 
sists of lengths of wronght- 
iron inpe screwed togetherper- 
fectly water-tight, the lower end 
being dosed by a cast-iron 
plug. The ram works in a 
cylinder 11 inches diameter, 
of 9^ feet lengths of flanged 
cast-iron pipe. The ram passes 
water-tight through the cylin- 
der cover, which is provided 
with double hat leathers to 
prevent leakage outwartb or 
inwards. As the weight of 
the Tum and cage is xnudi 
more than suflicient to cause a 
descent of the ca^, part of 
tho^ wdght is braced. A 
chain attadied to the cage 
passes over a pullq^ at the 
top of the lif^ and carries at 
its free end a balance weight 
working in T iron guides. 
Water b admitted to the 
cylinder from a 4-inch supply 
pipe through a two-way slide, 
worked by a rack,' spindle, 
and endless rope. The lift 
works under 73 feet of head, v 
and lifts 1350 fb at 2 feet 
per second The efficiency b 
given by Mr Anderson at 76 
to 80 per cenh^ 
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Vi’ater-Pnfsun Enffinet. 

I I" acts l»r simple pressore due to ft. 
nhich ft ^ piston or ram judicial redstanceto ^ 

<1 TOter wheels are inapplicable, imd turbia^hare the 

artwn due to the more or lues ^*olant straining 

o' «.rter in maebS L 

iLC'O m^oas the masimuYn J^mnhe shock For 
bydranlic mnebines sbnnld gSlS- w®*"" 
fe-*. I'vr f icmi Under 6 to 10 

i» if's idjvct ill cconornizirm ^*P*®®s®**i where there 
lort.»nt to keep ^£2 .« VS 

Mr AnJerson gives ^4 bet ,**'*^®^*®®*y aniall, 

jnjr inines the nremse pV 

is.-! |>.T sw.)[i J. ~ ' ' ' i*®" exceed #, to 2 


of bad is the 
fnetion of the cun 
Iratber^ whhd make i 

the joint between 1 

the cylinder and * 

mm. Some experi- 1 

ments Mr Sohn 
Hick give for the 
fnetion of these ' 

leathers the foDoir- ! 

mg formula. Let • 

P- the totnl flic- J 

tion m pounds ; (f«. 
diameter of ram in 
feet; waternres- 
sure in ponads per 
square foot; * « 
Goeifiereat. 

J-tpd- 

*-0^)0393 if the 
icathenarenew 
or todly lubri- 
cated; 

-0-0^2 if the 
leathern are in 
gowi condition 
.md well lubri- 
rated.* 
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Sinco the total pressure on the ram is i the fraction of tlie 
total pressure es^eudodin overcoming the friction of the Icathera is^ 
*?P^-to '^^"1 cf being in feet 

Let H be the height of the prc^re column measured from the 
free surface of the supply reservoir to the bottom of the ram in its 
lowest position, Hh the height from the disdiaige reservoir to the 
same pmnt, h the' height or the lam above its lowest wint at any 
moment, S the length of stroke, 0 the area of the ram, W the weight 
of cage, It the we^ht of ram, B the wei^t of balimce weight, ie 
tlie weight of balance chain per foot run, the friction of uio cup 
leather and dides. Then, neglecting fluid frictipn, if the ram is 
rising the accelerating force is 

Pi«G(H-/0Q"R-W+B-ia(S-A)+«7A-F, 
and if the ram is descending 

If to — i GG , Pi and P^ are constant throughout the stroke ; and 
the moving force in oscen^ng and descending is the jsame, if 

B--V7+R+wS-Gn^^ . 

Using the values just found for w and 

Pi-Ps«‘4GQ(H-H0-F. 

Let\7+It+toS+B"U, and let P bo the, constant acederating- 
force acting on the ^tem, then the acceleration is 



The velocity at the end of the stroke is (assuming the friction to bo 
constant) 

f- j 

and the mean velodly of ascent is 

i 

164. Self-Acting Hydranlic Engines . — The admission 
and discharge valve in the lift just desenbed is worked 
by hand at the required times. It is easy to see that 
mechanism like that used in steam engines can be applied 
to actuate the admission and discharge valves periodically, 
and the lift is tiien converted into a continuously acting 
engina 

Let H be the available fall to work the en^e after deducting 
the loss of head in the supply and discharge pipes, Q the supply 
of water in cubic feet per second, and n the efficiency of tho engine. 
JShfm the horse-power of the en^e is * 

TT p 

" 550 " 

The efficiency of la^ slow-moving pressure engines is to ‘8. 

In small motors of this kind proiwbly n is not greater than ‘5. 
Let V be the mean velocity of tho pistem, then its diameter d is given 
by tho relation 

€^v in double-acting engines, 
iPv in single-acting engines. ' 

o- 

If there aro n cjdinders put for Q in these equations 

The mean velocity v is from ^ to 2 feet per second in 
large engines. Smaller engines working on high lifts may 
be run at a greater speed, but with a sacrifice of efficiency. 
The usual piston speed of Messrs Hastie’s engines de- 
scribed below is 100 feet per minnte. For pressures of 
less than 200 feet of head, the speed is less. The velocity 
of the water in the supply pipes ma}' be 3 to 6 feet per 
second. 

In large engines the admission and discharge valves are 
of very large size, and require very considerable force to 
move them. It is also desirable that they should open 
and dose more rapidly than' the eccentric-moved valves 
used in steam enginea In these engines the valves aro 
made cylindrical, so that the water pressure causes no 
friction of the valve on its seating.' They are moved by a 
weight which is released at the proper mQment,-or by a 
subsidiary water-pressure engine, tho valves of which being 
small can be actuated automatically. Tolerably fall details^ 
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of engines with mechanism of this kind are to be found in 
Weisbachh Mecfianies of Engineering, 

Small pressure endues form extremely convenient motora 
for hoists, capstans, or winches, and for driving small 
machinery. They are usually rotative' en^nes, and may 
be single or double acting. The single-acting engine has 
the advantage that the pressure of the piston on the crank 
pin is always in one direction j there is then no knocking 
as the dead centres are passed. Generally three single* 
acting cylinders are used, so that' the engine will readily 
start in all positions, and the driving effort on the crank 
pin is very uniform. 

Mr Brotherhood’s well-known three-cylinder steam engine 
has been modified so as to be used as a water-pressure 
engine. The three cylinders are formed in one casting. 
The valve is a circular revolving disc with segmental ports, 
which p^s over corresponding apertures in the valve 
seating during rotation. The valve seating is of lignum 
vitro. 

Fig, 175 shows a similar engine made by Messrs Hastie of 
Greenock. G, G, G are the three plungers which pass out of 
the cjlindcrs through cup leathers, and act on same crank 
pin. A is the inlet pipe which communicates witli the cock B. 
Thk cock controls the action of the engine, being so constructed 
that it acts as a reversing valve when the handle G u in its (^trenio 
positions and as a brake when in its middle position. IV^ith the 
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banffie in its middle position, the ports of the (flinders are in com- 
munication witli the exhaust. T^wo jmssages are fonned in the 
framinj^ loading from the cock B to the ends of the cylinders, one 
bring m communication with the supply pipe A, the other wdtlithe 
dischaipo p^ Q. These passages end as shown at E. The 
oscillation oAhe cylinders puts them alternately in communication 
'witli each of these passages, and thus the water is altomatoly 
admitt^ and exhausted. 

In any ordinary rohitivo engine tlio length of stroke is invariable. 
Consequently the consumption of water depends simply on tlie speed 
of tho engine, irre- 
spective of the effort 
overcome. If the 
poiver of the engine 
must be varied \nUi- 
out altering tho 
number of rotations, 
then the stroke must 
he made variable. 

Messrs Hastie have 
contri^d an exceed- Fig. 176. 

in^y mgpni o ua method of varying the stroke sutomaticiaBy, hr 
proportion to tho amount of work to ho done (fig. 170). TIio 
crank pin I is earned in a slide H moving in a dii£ M. In this- 
is a double cam If acting on two small steel rollers J, L attached to 
tho slide H, If the cam rotates it moves the slide and increases 
OT decreases the radios of tho ciroloin which the crank pin I rotates. 
The diric M is keyed on a hollow shaft surrounding the driving shaft 
P, to which the cams are attached. The hollow ihaft N has two 
snags to which the chains HR are attached (fig. 177). The riiaft P 
camos the qiring case SS to whieli also are nttaclieu the other ends 
of the ohaina Wlicn tho enrine is at rest tlie springs extend them- 
selves, rotatiim the hollow suaft H and the frame M, so os to place 
the (pnk pin lat its nearest position to the axis of rotation, nlicir 

XIL — 66 
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a rcsistimcc lias to be overcomBj the shaft ^ lotat®# lelatirdy to P| 
compftfssiog the sprioss, till their resistance balances the piessiira 


■ TV915U1I1W 4iiia 

compftfssiog the spring till their 
doe to the reaist- 
ance tothe rotation 
ofP. The engine 
then commences to 
irOTktthecmnkidn 
bring in the posi- 
tion in which the 
taming ciTort just 
overcomes the rc- 
sbtance. the 
resUtance dimin- 
ishes, the springs 
force ont the chains 
and shorten the 
stroke of the plan- 
gers,and rice rerm. 

The following ex- 
periments, on an 
engine of this kind 
working a hoisl^ 
show how the anto- 
matio arrangement 
adjusted the water 
used to the work done, 



177. 

... The lift was 22 feet and the waterpressnxe 

in the cylinders SO lb per sgaare inriir 


TTeightlxfted, 
in pounds 
TTatemsei.in 


Choitt 

only 

74 


I «S7 633 745 857 969 1081 1193 
10 14 16 17 20 21 

16j. Aecumalator Machinery, — It has already been 
pointed ont that it is in some cases convenient to use a 
steam engine to create an artificial head of water, which is 
afterwards employed in driving water-pressure machinery; 
Where power is i^nired intermittently, for short period^ 
at a number of dififeient points, as, for instancy in moving 
the cranes, lockgate^ &b., of a dewkjard, a separate steam 
engine and boiler at each point is reiy inconTenient j nor 
can engines worked from a common bofler be need, because 
of the great loss of beat and the difficnlties which arise 
out of condensation in the pipes. If a tank, into which 
water u contmnonsly pumped, can be placed at a great eic- 
vahon, the water can then be used in hydraulic maohineir 
in a raiy conrenient way. Each hydranKc machine is put 
in cammnnication with the tank by a pipi^ and on opening 
a Talve it commences wor^ using a quantity of toIct 
directly proportional to the work done. No attendance is 
required when the madiine is not working. 

an efevated tank is, however, seldom avail- 
able, end in place of it a beautifnl arrangement farmp d an 
n«nmulator. mvented by Sir W. Armstro^, « usid 
™ cylinder; into this woAs a solid 
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lator ram descBnfl. •”^”®*'“®®“PPed. If tlie acenmn- 

'ST^r:? W»!W«n to 
working. PipJ lead recommence 

themarhines®r^„&4'rbetri,SJ““*' 

require to be of la4 siza a- 
Theyntegenerally^gJSi” “ f 

joints being made by ^ ‘he 

the tank T. In this esse the «« into 

set of bloelrs flus . piVSSUre enciUd is abmpn wm.1.2 


*rt of bio<^, 
block on tho 
Cftci^C, 


[hyduaulicr. 

the mm os there are plies of dsain on the block taclde. B is the 
balance weight of the cage. 

In the use of aceamulatora on riiipbooid for wortdiig gun gear 
or steering gear, 
the aoenmuiator 
ram is loaded by 
springs, or by 
steam prepare 
acting on a piston 
mneh larger than 
the ram. 

Mr Tweddell has 
used accumulators 
with a pressure of 
2000 lb per square 
inch to work by- 
dnulio riveting 
xnachinety. 

The amount of 
energy stored in 
the accumulator, 
having a lom d 
inches in dia- 
meter, a stroke of 
S feet, and work- 
ing at p pounds 
pressmepersquore 
inch, is 

•TpcTS lbot-3>oimds. 

Thus, if the ram Hi 
is 2 inches, the 
stroke 20 feet, and 
the pressure 800 
lb per square inch, 

the work stored >JLX 

to the occnmula-^g^O^^^^gS^ 
tor when the mm ' 

is at the top of 
the stroke is 

1,017,600 foot- wi 

pounds, that is, * — ■ 

eno^ to drira amachine reqniitog one home power forabonthnlf 
52**,”** *J*6.P“™ptog_cngtoo replaces water as soon 




K& 179. 

inn ^ '^aler WAeeh. 

nmges between 10 and 70 feet, and the water supply 
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is from 3 to 25 cubic feet per second, it is possible to con- 
struct a backet wheel on which the water acts chiefly by 
its weight If the variation of the head-water levd 
does not exceed, 2 feet, an overshot wheel may be used 
(fig. 179). The* water is then projected over the summit 
of the wheel, and falls in a parabolic path into the 
buckets. IVith greater variation of head-water level, a 
pitch-back or high breast wheel is better. The water falls 
over the top of a sliding sluice into the wheel, on the same 
side as the -head race channel. By adjnsting the height 
of the sluice, the requisite supply is given to the wheel in 
all positions of the head-water level. 

The wheel consists of a cast-iron or wronght-iron axle C 
supporting the weight of the wheel. To this are attacdied 
two sets of aims A of wood or iron, which support circular 
segmental plates termed shrouds B. A i^lindrical sole plate 
dd extends between the shrouds on the inner side. Hie 
backets are formed by wood planks or curved wrought-iron 
plates extending from shroud to shroud, the back of the 
buckets being formed by the sole plate. 

The efficiency be token at 0*75. Hence, if h-p-yi the effec- 
tive horse power, H the available fall, and Q the available water 
supply per second, 

A.p.-0*75 ^21-0*085 QH. 

H tlie peripheral velocity of the water wheel is toogreati water is 
thrown out of the buckets before reaching the bottom of the fall. 
In practice^ the cxrcnmferontial veloci^ of water wheels of the kind 
now described is from 4^ to 10 feet per second, about 6 feet being the 
usual velocity of good iron wheels not of veiy small size. In order 
that the water may enter the buckets easily, it must have a greater 
vdoci^ than the wheel. Usually the vdocity of the water at the 
point where it enters the wheel is from 9 to 12 feet per secon^ and 
to prodnee this it must enter the wheel at a jmint 16 to 27 indies 
below the head-water level Hence the diameter of an overshot 
wheeLmay he 

D-H-lltoH-2}fect. 

Orerdiot andhighbreastwheelsworkbadlyin back-water, and hence 
if -the tail-wateMevd varies, it is better to, reduce the diameter of 
the wheel so that its greatest immerdon in flood is not more than 
1 foot The depth d of the shrouds is about 10 to 16 inches. The 
number of hudeets may he about 

a 

Let V he the peripheral velorily of the wheeL Then the capaci^ 
of that portion of the wheel whicn passes the sluice in one second is 

Q,-g(Dd-cP) 

—v&d nearly, 

b being the breadth of the wheel between theshrouds. If, however, 
this quantity of water were allowed to pass on to the wheel the 
buckets wOiud hemn to spOl their contents almost at the top of the 
fall. To diminish the loss from filing, it is not only necessary to 
give the buckets a suitable form, l^to restrict the water supply to 
one-fourtb or one-tbird of the gross Wket capacity. Let m be the 
value of this ratio ; then, Q hemg the supply of water per second, 
Q»9nQ2«m&dv. 

This gives tlie breadth of the whed if the water supply is known. 
The of the buckets should be determined thus. The outer 
element of flie ' ^ 
bucket should he in 
the direction of mo- 
tion of the wafer 
entering relatively 
to the whed, so that 
the water may enter > 
without splashing or 
shock, buckets 
should retain the 
water as long as pos- 
sible, and the width 
of opening of the 
buckets should he 2 
or 3 inches greater 
than the thickness 
of the sheet of water 
entering. 

For a wooden X 15. J.CV. 

bucket 180, AJ, take a^odisfance between twolinckets onpeii- 
pbety of wheel, ilake oi- J el>, and to $ ab. Join ed. For 


an iron bucket (fig. ISO, B), take eb ; le—i ab. Draw cO 
making an angle of 10* to 15* with the radius at c. .On Oe 
take a centre giring a circular arc j^sing near d, and round tho 
enrve into the radial part of tiie hneket de. 

There are two ways in which the power of a water wheel 
is given off to the machinery driven. In wooden wheels 
and wheeb with rigid arms, a spar or bevil wheel keyed 
on the axle of the turbine rrill transmit the power to the 
gliafting . It is obvious that the whole taming moment 
due to the weight of the water is then transmitted through 
the arms and axle of the water wheel. When the water 
wheel is an iron one, it nsnally has light iron suspension 
arms incapable of resisting the bending action dne to the 
transmission of the taming effort to the axle. In that 
case spur segments are bolted to one of the shrouds, and 
the pinion to which the power is transmitted is placed so 
that the teeth in gear are, as nearly as may be, on the line 
of action of the resultant of the weight of the water in the 
loaded arc of the whed. 

167. ITke Poncelet Water Wheel . — ^When the fall does 
not exceed 6 feet, the best water motor to adopt in many 
cases is the Fonedet undershot water wheel. In this the 
water acts very nearly in the same- way as in a turbine, 
and the Poncelet wheel, althongh slightly less efficient 
than the best turbines, in normal conditions of working, is 
superior to most of them when working with a reduced 
supply of water. A general notion of the action of the 
water on a Poncelet wheel has already been given in § 145. 
Fig. 181 shows ith constrnction. The water penned back 


I 



Fig. 181. 


between the side walls of the wheel pit is allowed to flow 
to the whed under a movable sluice, at a velocity nearly 
eqml to the velocity due to the whole faE The water is 
guided down a slope of 1 in 10, or a curved race, and 
enters the wheel without shock. Gliding up the curved 
fioate it comes to rest^ falls back, and acquires at the point 
of discharge a bai^ward vdocity relative to the wheel nearly 
equd to the forward velocity of the wheel. Conseqnently 
it leaves tlie wheel deprived of nearly the whole of its 
original kinetic energy. 

‘ TaUngfhe efficiencj at 0*80, and patting H for the available fall, 
h.p. tor the hoisc-power, and Q for the water supply per second, 
7t.p. -0-068 QH. 

The diameter D of the wheel does not depend on the fall. With 
a straight channd of approach tlie smtdlest convenient diamptcr is 
alwut 14 feet, with a curved channel 10 feet. The diameter is often 
taken at fonr times the fall. 

Idt H'^he the fall mcasnred from the free snrface of the head-water 
to the point F where the mean layer enters the w heel ; then the 
vdodfy at which the water enters is v^y/2ffH', and the heat 
cirenmferential velocity of tho wheel is T-0*55» to O’Or. Tho 

nnmher of rotations of the wheel per second is • 

• wD I 

Tho thicknesa of the sheet of water entering the wheel is very im- 
poTtant. The best thickness according to experiment is 8 to 10 
indies. The maximum thickness shonm not exceed 12 to 15 inches, 
T^en there is a snrplns water supply. Let c he the thickness of tho 
sheet of water entering the wheel, and b its width ; then 

bev-Q; orb--^. 
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Qindlof toikcs and tixan 

Allowinff for tho coattactien of tho atwam, fte 

thronglTtho rinioe muy be 1-26 ie to 1-8 6fc 'Hie inside width of 

tho irhcol is londo alvrat 4 inches gmter the^ o. . ^ 

Several constructions havo been given for the flwts roncolet 
vrhcols. Ono of the simplest is that *hown m figj X8l, 182. 

Let OA (fig. 181) be the vortical wdius of tho wheel. Setoff OB; 


Let OA (fig. 181) he the vortical wains oiinowneei. oetou yo, 
OD making m^cs of 15* with OA. Tlien BD may he the length of 
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the close breasting fitted to the wheel. Draw tho bottom of the 
hoad nice BG at a slime of 1 in 10. Ftoillol to thi& at distances he 
and Ct draw £F and 6H. Then EF is the mean lawr and GH the 
Bttiface layer entering the whed. Join OF, and make OFK-28*. 
2hko to O'T fT. Then K is the centre from which the 

bnefcot curve is strark and KP is the radinsi The depth of the 
shiouw must be sufficient to pTevent the water from rising over the 
top of the float. It is to fH. The nnmlx^ of buckets is not 
very important. They are naually 1 foot apai-t on tho drenmfor. 
enceoftlie wlicol. 

TIis efficiency of a Poncelet wheel has been found in experiments 
to tmh 0*68. It Is bettor to take it at 0 0 in estimating the power 
of the wheel, so as to allow some nmigin. ^ 

Id Hk the initial and ro the final vclority of the water. 

relative velocity of tho water and wlieel. 
and V the velority of the wheel. wiu » jjtw, 

Turbines. 

168. The name turbine was originally given in France 
to any water motor which revolved in a horigontal plane, 
tho axis being vertical. The rapid development of this 
dM of motors dates from 1827, when a prize \raa 
Soeieto d’Encoaragement for a^motor of 
““ improvement on certain 

CfessyfcaftoB y* T«r6Mid».~Ia some turbines the whi>l« 

ssSwrs."Ji: 'T “ 

Sa ^1. i! port of the 

4 are totingo!£1,yllf^S^he w^ 
never entirely filled by thj Star 

of the wheel paseagex The wheel n^** ** outlet ends 
be entirely, filled, and the wlio i “*“* therefore 

•t >.s.srm a^s^4 

dlreetioD ptii,]],! t, ^ hublna in , 

ft* mol«a, II, fft* 1 


[mrDBAVLlCS. 

the water enters and leaves the turbine in directions 
normal to the" axis of rotation, and the paths of the 
molecules lie exacUy or nearly in planes normal to tho 
axis of rotation. In outward flow turbines tho general 
direction of flow is away from the axis, and in inward flow 
turbines towards the axis. There are also mixed flow 
turbines in which the water enters normally and is dis- 
charged parallel to the axis of rotation. 

Another difiference of construction is this, that the water 
may be admitted equally to every part of the circumference 
of the turtrine wheel or to a portion of the circumference 
only. In the former case, tho condition of the wheel 
, passages is always the some; they receive water equally in 
.all positions during rotation. In the latter case, they re- 
xeive water during a part of the rotation only. The former 
ma^be^ermed turbines with complete admission, the latter 
turbine^w7tl( partial admission. A reaction turbine should 
always have comjdete admission. An impulse turbme may 
have complete or phrti^l admission. 

When two turbine whcelfi^iniilarly constructed are placed 
on the same axis, in order balance tho pressures and 
diminish journal friction, the ur^ligement may be termed 
a twin turbine. 

If the water, having acted on one toybjno wheel, is then 
passed through a second on tho same axis,\tho arrangement 
may be termed a compound turbine. oljcct of such 
an'arrangemeot would be to diminish the q)cs|^d of rotation. 

Many forms of reaction turbine may he t>laccd at any 
height not exce^ing 30 feet above tbotailVater. They 
then discharge into an air-tight snetion pipe. \The weight 
of the column of water in this pipe balances >part of the 
atmospheric pressure, and the diflcrcnce of pressure, pro- 
ducing the flow through the turbine, is the sai^ fis if the 
turbine were placed at the bottom of tho fall. 

I. Impulse Turhinea. 

(IVtol passages not fiUed, and 
dxschaiging aboro the tail 
water.) 

[c. ). Oomplote admission. (Rate. ) 

[5.) Partial admission. (Usual.) 


II. Jiaicthn Turbin 
(Wheel iiasssgcs fi11cd\ dis- 
chaiging abovo or the 

tail irater or into a snt^lon- 
l>ipe.) V 

Alnmysuith compHcadniiFsi^ 

Axidl ontward flow, in ward flow, or mixed flow. 

Simple turbines ; twin turbines ; compound turbines. 

117^7, — has been shown. In § 15] 
that, uhen water issues from a vessel, then> isa raaetion on the 
vessel tending to cause motion in a flin^ction opposite to that of the 

«ti, ^eirau, m toe atom tiiTMu, 

low Ziorizoiitnl arms extended, at tho > 

of ^hich were orifices from ^ 

wluA the water was dhchniged. Tlie 
rcachon of the jets caused the rotation 
or the machine. 

* 1 * * \® fall measared 

ftom fho level of the water in the ver- 
ticnl pipe to Hie centres of the orifices, 
r the redius^ the axis of retatiou 
to the cen^ of tho orifices, . the, 
vd^iy of dischaigo through Ac jets. ' 

m«®» *"® machine! 

^enttamachino isat rest thenater 
uroes ao m ttt e oiificcs with the s'-l 

V|ja (friction being „„ 

MtaSf lx machine Fig. 183. ' ' 

of a forced df ^’miSefes"'?*’ « *” condition 

vdoeity. OenseSmSSSi^tes^^^ 

feet of water, and the vdooity ot dtoharge through the orifices is 
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If tbe total area of the orifices is the quantify discharged from the 

vrheel per second is 

Q — »r •* » V2yH + cf 

TVTiile the water pa^es through the orifices with the velodty t?, the 
orifices are moving in the opposite direction with the velocity or. 
The absolute velocity of the water is therefore 

ar— V2yH+tt*r®“ or . 

GO 

The mompnt nm generated per second is (r-or) , rrhich is nu- 
merically equal to the force driying the motor at the radius r. The 


GQ 

(p - arjetr foot-pounds. 


The wort ^ ^ . 

Consequently the efficiency of.the motor is 

(v-ar)ar {V2ffH+«ft^-ca-}ar 
’ — W ifH 

Let V2yH+rf^=«r+^-^ 


2q?r* 


then 




whicdi increases towards the limit 1 as cer increases towarik infinil^ 
Nedecting frictioni therefore, the mardmum efficiency is mchcd 
when the wheel has an infinitely great velocity of rotation. But 
this condition is impracticable to realize, and even, at practicable but 
iiigh vdocities of rotation, the fiiction would considerably reduce 
w efficiency. Esperi ment seems to show that the best efficiency 
is reacdied when or— • Then the efficiency apart from'fric- 

tiou is 

(V2p?r®— ar)or 

■ ^ ^h: — 

about 17 per jcent. of the energy of the fall beinjg carried away by 
the water discharged. The actual efficiency realized appears to be 
about 60 per cent, so that about 21 cent of the energy of the 
fall is lost in friction, in addition to the eneigy carried array by the 
water. 

170. General StalemenI qfBydrodynamteal Pnneiples necessary for 
iAe lieory of Turbines, 

1. TThen water flows through anypif^shaped passage, such os 
the passage between the vanes of a turbine wheel, the relation be- 
tween the changes of pressure and velocity is given by Bernoulli’s 
theorem (§ 26). Suppose that, at a section A of such a passage, ^ 
is the piessure measum in feet of water, the velocity, and Ci the 
elevation above any horizontal datum plane, and that at a section 
B the same qnantitiesiiie denoted by s^. Then 

• • • • {1)« 


T Ik 

2g • 

If fhe flow is boxizontid, ; and 

t f Vo®-ri® 


do). 


2. When there is an abrnpt change of section of the ppsage, or 
an abrnpt change of section of thest^m due to a contraction, then, 
in applying Bernoulli’s equation allowance must be made for the 
loss of head in shock (§ 32). Let^, be the vdocities before and 
After the abrupt diange, then a stream of velodty impinges on a 
stream at a vdocity r. and the rdative velodty is Vj-rj. The 

bead lost is . Then equation (la) becomes 

* ^ 2y 5^ g 

To diminish as mnch as posdble the loss of eneigy from irregular 
eddying motions, the change of section in the turbine passages must 
be veiy gradual, and tbe curvature without discontinniiy. 

turn , — Suppose that a conple, the moment of w'hich is M, acts on a 
body of weight W for t second^ during which it moves from A^ to 
A« (fig. 184). Let V] be tbe vdodty of %e body at A^, its velocity 
nt A*, and let Px> Ps tbepetpendiculars from 0 on Vj and Tlien 
31^ is termed the angular impulse of the couple, and the quantity 

2f 


is the change of angular momentum relatively to 0. Then, from the 
equality cd angular impulse and change of angular momentum 

W 

(r-l»2— PiPi) » 

or, if the change of momentum 
is est^ated for one second, 

Let Vj, Tg be the radii drawn 
from G to Aj, A^, and let 
iTj, iTj he the components of 
V], perpendicular to these 
radii, making augles P and a 
witb Vit Then 
Vi’^fCi sec p ; sec a; 

cos p ; i? 2 — rg cos a. 

W 

(i&rg-Wxrj). (3), 

where the moment of the conple is expressed in terms of the radii 
drawn to the positions of the body at the beginning and end of a 
second, and the tangential components of Its velocity at those 
points, 

Now the water flowing through a turbine enters at the admission 
surface and leaves at the dischaige surface of the wheel, with its 
angular momentum relatively to the axis of the wheel diangcd. It 
therefore exerts a couple - M tending to rotate the wheel, equd and 
opposite to the conple M which the wheel exerts on the water. Let 
Q cubic feet enter and leave the wheel per second, and let Wj, ho 
the tangential components'of the velocity of the water at tlie receiv- 
ing and discliaimng surfaces of the wheel, ri, rg the radii of those 
surfaces. By the principle above, 



Fig. 184. 


I - M*- ^ (lOgrg - to^rx) 


w. 


If a is the angular vdocity of the wheel, the work done by the 
water on the whed is 


GO 

»Ma*— ^ (t£*^rx-urgrg}a foot-pounds per second 


( 6 ). 

171. Total and Available Fall . — ^Let Ht be tlic total difference of 
levd from fhe bend-water to the tail-water surface. Of this 
total head a portion is expended in overcoming the resistances of 
the head rac& tail race, supply pipe, or other channel Gonve}*ing the 
^vater. Let be that loss of head, which varies with the local con- 
ditions in wludi fhe turbine is placed. Then 

is the available head for working the turbine, and on this tlie cal- 
cnlations for the turbine should be based. In some cases it is ncccs- 
saiy to place the turbine above tlie tail-water level, and there is then 
a fall from the centre of the outlet snrfaco of the tarbine to the tail- 
water levd which is wasted, bnt which is properly one of the losses 
helongiug to the tnrbine itself. In that case the velocities of the 
water in the turbine should be calculated for a head H but the 
efficiency of the turbine for tbe head H, 

172. Gross Effidettcy and Hydraulic Efficiency of a Turbine , — ^Let 
Trf be the usefm work done by the tarbine, in foot-pounds per 
second, Ti the work exjiended in friction of the turbine shaft, 
gearing &c., a quantity which varies witli the local conditions in 
which the turbine is placed. Then the effective work done by the 
water in the tnrbine lis 

T«Trf+T# . 

The gross efficiency of the whole arrangement of tarbine, race^ 
and transmissive machinery is 

’'“GQH, 

And the hjdnnlic efficiency of the tnrhino alone is 

T 


GQU 


(7). 


( 8 ). 


It is this lost efficiency onl}' with \rhich the' theory of tnrhines is 
concemed. 

From eqoations (5) and (7) wc get 

ijGQH - ^ (w^ri - Wjrj)a ; 

(»Ci ri-<ferg)e 

’» W- 

This is the fundamental equation in the theoiy of turbines. In 
general,' tox andio*, the tangential components of the water’s motion 

^ In general, because when the water leaves the turbine wheel it 
ceases to act on the machine. If deflecting vanes or a whirlpool are 
added to a turbine at the dischoiging side, then Vi may in part depend 
on*Ug, and the statement above is no longer true. 



lUi leaakaMtjiaiiih Biwn ly Hew T. Seiche 

s inward Bow orrorlex turbine has been 
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selected as tbe type of reaction turbines It is one of the 
best even in nom^ conditions of working, and the mode 
of legnlation introduced is decidedly superior to that in 
most reaction turbines j it might almost be said to be the 
only mode of regulation which satisfies the conditions of 
eScient working, and it has been adopted in a modified 
form in the Leffel turbine, which is now largely used in 
America. 

Figs. 185 and 186 are ertemel views of the tnrbine case ; 
figs- 187 and 18S are the cone^nding sections ; fig. 189 is 


HTDEOMECHAKICS 


527 




pressure of the water act^ and the vanes are bounded on 
each side by dished or conical coverplates c, e. Joint- 
rings/,/ on the cover plates make a sufaciently water- 
I tight joint with the casing; to prevent leakage from the 
I guide-blade chamber into the suction pipes, ^e pressure 
i near the joint rings is not veiy great, probably not one- 
! fourth the total head. The wheel vanes receive the water 
I without shor^ and deliver it into central spaces, from 
which it flows on either side to the suction pipes. The 
mode of regulating the power of the tnrbine is very simple. 
The guide-blades are pivoted to the case at their inner 
end^ and they are connected by a linkwork, so that they 
all open and close simultaneously and equally. In thm 
way the area of opening through the guide-blades is altered 
without materially altering the angle or the other conditions 
of the delivery into the wheel The guide-blade gear may 
be variously arranged. In this example four spindles, 
passing through the case; are linked to the guide-blades 
inside the case, and connected together by the links I, I, I 
on the outside of the case;. A worm wheel on one of the 
spindles is rotated by a worm d, the motion being thus 
slow enough to adjust the guide-blades very exactly. 
These turbines are made by Messrs Williamson Brothers 
of Kendal, who supplied the drawing of the tnrbine. 

Fig 190 shows another arrangement of the same tnrbine, with 
some adjuncts not shown in the other drawings. In this case the 
tnrbine rotates hoiizoutally, and the turbine case is placed entirely 
below the tail water. The water is supplied to the turbine by a 
vertical pipe, over which is a wooden pentrongh, containing a strainer, 
which prevents sticks and other solid bodii-sg.-tting into the turbine. 


Fig. 1S9. 

rite turbine wheel. The example chosen for illnstration 
has suction pipes, which permit the tnrbine to be placed 
at any height less than 30 feet above the tafl-water level 
The water enters the tnrbine by cast-iron supply pipes at 
A, and is discharged through two suction pipes S, S. The 
water on entering the case distributes itself through a 
rectangular supply chamber SC, from which it finds its 
way equally to the four guide-blade passages G, G, G, G. , 
In these passages it acquires a velocity about equal to that j 
due to half the fall, and is directed into the wheel at an 
angle of about 10’ or 12’ with the tangent to its circum- 
ference. The wheel W receives the water in equal propor- 
tions from each guide-blade passage. It consists of a centre 
plate p (fig. 189) keyed on the shaft aa, which passes throngh 
stuffing boxes on the suction pipes. On each side of the 
centre plate are the curved wheel vanes, on which the 

A 




Fig. 190. 

The turbine rests on three foundation stones, and. the pivot for the 
vertical shaft being under water, there is a screw and lever arrange- 
ment for adjusting it as it wears. The vertical shaft gives motion 
to the machinery driven by a pair of bevel wheels. On the right 
are the worm and wheel for working the guide-blade gear. 



fig. 191, 

Ui. J}^erent]PiHr7ns of Turbine JFhecL— The whiel of a tnrbine or 
part of the muhme <m which the water acts is an annular space. 
fumKhed rnth curvrf vanes dividing it into passages exactly or 
roughly rectangular m cross section. For radisil flow turbines the 
wheel may have the fonn A or B, fig. 191, A being most usual 



with inward, and B with outward flow turbines. In A the wheel 
vanes are fixed on each side of a centre plate keyed on the tnrbine 
shaft. The vanes are limited by sli^itly-concd annular cover 
plates. In B the vanes ora fixed on one siile of a disk, keyed on the 
shaft, and limited by a cover plate parallel to the disk.* Parallel 
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flow or oxiiil flow turbines haw the whed as in a The vanes 
m limited by two concentric cylindora. 

Titf^incs, 

175. VaoeUy of Whirl and Velocity if 
be ai jnaTof ^e pspb'des of water I n a tnrhine whed. That 
path vrm be in 
& plane normal 
to the axis of 
Kotarion in radial 
flow tarbises, 
and on a cylin- 
drical anrteM in 
Azial flow tur- 
bines. At any 
noint c of the 
path tbo watm’ 
trill hare some 
▼doeilyVi in Ibe 
dnection of a 
taz^nt to the 

path. Thatvelo* ^ , ,#1- 

ciiy maybe reeved into two cwnponcntSy a wiurlui 

«MKAa.1i« Mfattnn af fliA fining tL ax 


velociteof flowa Ut v^, Wp, it be the Tel<^ty of the ^ter, the 
whirlinig trelMityand vdocity of flow at theontlet sarmceofthewheej, 
and t^yfCiyUr the some ^nantii^es at the inlet surface of the trbeei. 
Let a and fl be the angles which the water^s direction of motion mokes 
with the direction of motion of the whed at those sntfoces. Then 



fro«-ro cos i dn i3 1 


m 


iTit^^OqCOS a» tff—ivsma 

The velocities of flow ate ea^ ascertuned independent^ from 
the dimensions of the wheel. Tb& vdocities of flow at the inlet 
and outlet surfaces cf the whed are normal to those surfaces. Let 
Of, Oft he the areas of tiie outlet and inlet surfaces of the wheel, and 
4 the Tolnme of waterpassing through the whed per second ; then 




(II). 


Udng the notation in fig. 101, we hare, for on inward fiow tniUne 
(neglecting the space occupied by the vanes), 

(lo-fiirr^; (h-Swrafi .... (ISn). 
.Similarly, for on outward fiow torbine^ 

l^->2*rgd; OiwSmti . • • • • (12^); 
imd, for an axial fiow tnrluue^ 

0,-Of- w ^r,* - r,*) (18e). 

Xehtite and Oommm PiUeeltfftfOie Water and Whed.—Hhere 
is another way of resolving the Telocity of tto water. Let V be the 
rdocity of the 
wheel at the p^t 
e, fig 198. ihen 
the vdocity of the 
water may hd re- 
solved into a com- 
ponent V, wWdi 
the water has in 
4:ommon with the 
whed, and a com* 
ponent tVi which 
IS tile vdod^ of 
the water refauvdy 

to the wheels 

l^CtoGiiy ^ 

— is obvious ttint 

thefrictionaUosste Fig. igg, 

of tli. wheel and 

vvheelis madelatjOT^U “««weMthe 

velorihrnrntL desirable to dioose, for the 



ne ^nesraoet eomraonW arannied in praatic. era the«i 
n axial flow tarUne^X Wb-kj-o-IS to . 

In outward flow tniMnck«,- 0 . 25 '*^(Hr 5 ) ’ 


[hydrauucs. 

178. Speed of (he JPSeel.— TIio ^ sjicrf of tlic wheel depmds 
narUy on^ fHotional losses, which thoordinw theory of tnrbinM 
Sn^ids. It is best, therefore, to assnine for V, and V« values 
whiefi exuerinient has shown to bo most adyantegrons. 

In aaaniow turbines^ the cucninfeieiitiBl velocities at tho mean 
radius of the wheel vsuy bo taken 

to . 

In a ndiai outward flow turbine, 

Vr-0-66V2!KH-li) 

where t*®, tv are the rodU of the outlet and inlet surfaces. 

In a radial inward flow turbine, 

Vi«0'66V^, 

Vo-:^v,. 

If the whed were stationaty and tiie water flowed tlirough It. the 
water wodd follow paths parallel to tlie wheel vane curves, at least 
when the vanes were so efose that irregular motion was prevented. 
Similarly, when the whed is in motion, the water follows paths rda- 
tively to the wheel, winch are curves patulld to tUe^ wheel vanes. 
Hence the rdative component, Vr, of the watci^s motion at e is tan- 
eentittl to a wheel vane enrve drawn through the pdntCL Lct iv, 
Vo, tvo the Telodfy of tiie water and its common and relative 
components at the outlet surface of the wheel, and r#, Vn be 
the same quantities at the inlet surface ; and let $ and ^ be the 
angles the wheel vanes make with the inlet and outlet surfaces; 
then 

'' (18). 


V-V{*Vo®+yo®-2VpVVoCOsrt I 
»>/(r^+V?-2Wrt cos 9) I “ 


equations which may be used to detennino f and 91 
177« CumdUUm diimaining iht Angle gf the Fanes at the Outlet 
(he 


ITamI. -—It has 
been diownthat^ 
when -the water 
leaves the wheel, 
itdiouldhaveno 
tangential vdo- 
dty, if the effi- 
dencyistobe as 
gmt osposdble; 
that i& Wo”* 8. 
Hence, from (10), 
co8i3«>0,^*>90^ 
ieo*-Vq, and the 
mreeUon of the 
watei^s motion is 
nonnal to the 



F^. 194. 


outlet surface of the whed, radial in radial flow, and axial in axial 
flow turbines. 

Drawing or iComdtal or axial os the case snav be, and Yo tim- 
gontial to dire^onof motion, vr^ can be founa by tbe paralielo- 
gram of vdodties. From fig 194, 



tat ^ u Ae angle which the wheel vane makes with the outlet anr- 
fsce of the wtae^ which is thns determined when tlio vclociW of 
flwu, end vdoMty of the whed T, am known, men « is thus 
aatemined, 

eoBcc ♦-T, 1+^. . . . (Ua). 


i allow fw niOmm oj rones.— In 
^ convemont to calculate ita value anproxi- 
*. obtained 1^ neglecting the thick- 
Jif^r ti. «i«, angle is the most important 

ttteS “ ^ -fb-rwttds corrected to 

Let \ 




*? l«t f ta the thickness, 

toe wb«l wh^l-rsacs which reach the outlet surfoceol 

thetMkA'^iS® enrats. outlet sntfaco opproximatelr '* 
Hmim ■Width meB!l^re4^an that surface is ' 

Sew 

For A, fig, 191, ^ j 

G If ill’ af^f ^ Profe 

-G fig. 191, Nt (r.-r,) coseo # V tni-liino hne Iwc 
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Call tills area occupied by the vanes «. Then the true value of the 
clear dischaiging outlet of the wheel is Qq - «t, and the true value 

of «, is - . The corrected value of the angle of the vanes will 


he 


n,-« 


Q 




(16). 


178. JTcad woducing Teloeitg mUi urJMi the Water enters the 
lllisd . — Connder the yaiiation of pressure in a idieel passa^j 
\rliich satisfies the condition that the sections change so gradually 
that there is no loss of head in shock. "When the flow is in a hori- 
zontal plane, there is no work done hy gravity on the water passing 
thron^i the wheel. In the case of an axial flow turbine, in which 
the flow is vertical, the fall d between the inlet and outlet surfaces 
should be taken into account. 

Let V(, To be the velocities of tlie wheel at the inlet and 
outlet surfaces, 

r{, To the velocities of the water, 

Hi, iio the velocities of flow, 

Trf, Vru the relative velocities, 

hit ho the pressures, measured in feet of water, 

n, To the radii of the whed, 

a the angular velocity of the wheel. 

At any x^oint in the path of a portion of water, at radius^ the 
velocity v of the water may be resohad into a component V—or 
equal to the velocity at that point of the wheel, and a rdalive com- 
ponent Tr. Hence the motion of the water may be considered to 
consist of two parts (a) a motion identical with that in a forced 
vortex of constant angular velocity a ; ( 6 ) a flow along curves 

S irallcl to tile wheel vane curves. Taking the latter first, and using 
emonUrs theorem, the change of pressure due to flow throng 
the wheel passages is given by the equation 


h^i+ 


TrT 

2g' 


/I'f-A'o- 


J,* a 


2ff 


Tlio variation of pressuro due to rotation in a forced vortex is 

7 w Tt" a. ~ 

*'“*0 ^ • 

Consequently the wliule dilTercnce of pressure at the inlet and outlet 
surfaces of the wheel is 


7i, 7*o-7i'i+r,-7i'o-h"o 

. VHp-rr.^ 




2 y 


. (17). 


Cosel. Axial Flow Turbines. — Yr— Y ; and tlie first tenn on the 
right, in equation 17, disappears. Adding, however, tlie work of 
guirity duo to a fall of d feet in passing through the wheel. 


7ir-fio 


rrtP-VfT 


-d 


(17a). 


Cose 2. Outuxird Flow Turbines.— The inlet radius is less than 
Y|S —VS 

the outlet radius, and " is negative. Tlie centrifugal head 

diminishes the pressure at the inlet surface, and increases the velocity 
witli which the water enters tho wheel. This somewhat increases 
the frictional loss of head. Further, if tho wheel varies in velocity 

from variations in the useful wrork done, the quantity ~ ^ o" in- 

2g 

creases when the turbine sliced increase^ and riec versa. Conse- 
quently the flow into the' turbine increases when flic speed increases, 
and diminishes when tho speed diminishes, and this again augments 
the variation of speed. Tlie action of tho centrifugal head in an out- 
wanl flow turbine is therefore prejudicial to steadiness of motion. 
For this reason r 0 : n is made small, generally about 5 : 4 . Even 
then a governor is sometimes requirm to regulate the speed of the 
turbine. 

Case 3. Jmcard Fhiv Turhines. — Tlie inlet radius is greater than 
the outlet radius, and the centrifugal head diminishes the velo- 
city of flow into the turbin^. This tends to diminitii the frictional 
losses but it has a more imiiortant influence in securing steadiness 
of motion. Any increase of speed diminishes the flow into the tnr- 
bin^ and vice versa. Hence the variation of speed is less than the 

variation of resistance overcome. In the so-called centre vent 

174 in America, the ratio n : is about 5 : 4 , and then the in- 
t of Yv ** centrifii^l Lead is not veiy important. Professor 
^ BiaSiomson first pointed out the advantage of a much greater 
curfwdii. By making n : rp ~2 : 1 . the ccntrifumil head 
S ^^wngular “alf the head in the supply chamber. Then the vclo- 
^ «ay have th 


city tiiTough the guide-blades does not exceed the velocity due to half 
the fall, and the action of the ccntrifngalhcad in securing steadiness 
of speed is considerable. 

Since the total head prodncingflowtlirongh the turbine is H -Tj, 
and of this >9 expended ui overcoming tlie pressure in tbo 
ofiiov 


wheel, the vdocity of flow into the wheel is 


. . (18), 


where c* may be taken 0*96. 

From (14a), 

rro=Yo^/(l + ^s)- 
It will be shown immediately that 

Trf»irr oosec 8 ; 

or, os this is only a small term, and 6 is on the average 90% we 
may take, for tiie present purpose, tk— if/ nearly. 

hiserting these values, aud remembering tiiat for an axial flow* 
turbine T/^Toi ^■■O, and the fall d in the wheel is to be added, 

For an ontward flow turbine^ 

For an inward flow turbine, 

179. jingle tchieh the Guide-Blades make with tlw Cirexmferemos 
of the Wheel . — ^At the moment the water enters the wheel, the 
radial comjionent of the velodtv is if,, and the velocity is 
Hence, if y is the angle between the guide-blades and a tangent to 
tiio wheel 

Vi 

Thur angle can, if necessary, be corrected to allow for the thickness 
of the guide-blades. 

180. Condition Determining the Angle of the Fanes at the Inlet Sur* 
face ^ ifxe Wheel . — The sin^e condition necessary to be satisfied at 
the inlet surface 

of the whed is 
that the water 
should enter the 
wheel without 
shock. This con- 
dition is satisfied 
if the direction of 
relative motion of 
the water and 
wheel is paralld 
to the first de- 
ment of the wheel 
vanes. 

Let A (fig. 195) 

he a point on the inlet surface of the wheel, and let vf represent 
in magnitude and direction the velocity of tho water entering 
the wncel, and Yt the vdocity of the wheel. Completing tho 
parallelogram, rw is the direction of idativc motion. Hence the 
angle between tw and Y{ is the angle 8 which the vanes should 
mdcG with the inlet surface of the wheel. 

181. Example of the Method of Designing a l^irhine. Professor 
James ThomsotCs Jmcard Flow Tzirlnne . — 

Let H««tlie available fall after deducting loas of head in pipes 
and channds from the gross fidl ; 

Q»tho 8 ^ 1 >ly of water in cubic feet per second ; and 
i}«tiie elncicncy of the turbine. 

The work done per second is 

tjGQH, 

and the horse-power of the turbine iq"" 

ijGQK 
‘ 550 ' 



} 


h.p. 


If n is taken at 0*75, an allowance nill be made for the frictional 
losses in the turbine, the leakage, and the friction of the turbine 
shaft. Then h.p. *»0‘085Qn« 

The vdocitv of flow through the turbine (uncorrected for the 
space oGcupicfl by the vanes and guide-blades) may be taken 

m‘-h„- 0-125N^^, 

XU. — 67 
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iavbidicasc aVoat oC theenergr of the fallis csanicd airaj by 

the water dischaised. , , « 

The areas of the outlet aad iakt surface of the wheel are then 

If we take so that the axial rclocily of ducbarge fit>in the central 
osiiicts of the wheel is equal to Vq, we get 

r,-0«39S4 

if'f 

If, to obtain considerable steadying action of the centrifugal head, 
r««3rc then ifi—- 

Speed qf (he JTheci, — lal V,** 0 or the speed due to half 

the fall nearly. Then the number of rotations of the turbine per 
second is 

nfao T,-^Vj-0-88V^ . 

Anph oj Vanes vUk Outlet Surface* 

nearly. 

If til* wine & leristd tor the nae tbktaesi it will ntdinarilw 
become about 25”. 

refoefty leiA leAfA tie JTater eaten tie irieeL—Tbt bead pro- 
ducing the reloczty is * 

-H -Jl - -fS56(l + 0-0S$S} + -Oisej 

Then the velocity is 

- ■96V^t-66«H)-0-721\/^ 

Angle of Guide^Bludes. 

7- 10* nearfy. 

Tangential Vtlocity qf IVater entering JTkccL 

ir.-r, cos 7-0710a\^5l. 

Angle qf Fanes at Intel Svafaee, 

Cote-!fLiEr»212Iz:66 . 

Ki -m * 

U**6S” nearly. 

Bydmulte SMslmeg <!f ItlKd. 

’"'jff~'n0lx-S6x2 

•0-937& 

Intpulu and Partial Jastiftim Turbina. 

admission ^tb complete 

votktag veith lesa of the oito^ements for 

forms of turbine the snppl^'^Wifh most 

when the regubtins slu^ “ SonsideraWr reduced 
exactlj when thnlurfr^f ^ » 

of trork The imMrfeetion i I- amount 

fe.fterefore.ftuSnSSl.fM'^S'datmg aiinngenenta 

All tnrbiM mfce? 
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lag lua wheel Jiomoutul diaphragms, virtually obtained 
three or more separate radial flow turbines, which could be 
successively set in action at their foil power, but the 
arreogement is not altogether successful, because of the 
spreading of the water in the space between the wheel 
and guide-blades. If. Fontaine similarly employed two 
concentric axial flow turbines formed in the same casing. 
One was worked at full power, the other regulated. By 
tUs arrangement the loss of efficiency due to the action 
of the regulating sluice affected only half the water power. 
Ifany m^&ers haii'e adopted the expedient of erecting two 
or three separate turbines on the same waterfolL Then 
one or more could be pot out of action and the others 
worked at full power. This is an excellent plan, but the 
separate turbines cost more than a single one. Att these 
methods ore rather palliatives than remedies. The movable 
guide-blades of Professor James Thomson meet the difficulty 
directly, but of course they are not applicable to eveiy form 
of turbine. 

A subsidiary defect of turbines with complete odinisaion 
is their very m'eat speed of rotation on high falls. The 
tnrbine wheel cannot be increased in diameter without 
great increase of the fluid friction in the passages and on 
the surface of the wheel, and it also becomes impossible in 
radial flow turbines to adjust properly the vane angles, if 
the diameter is made very large. 

iL CalloD, in 1810, patented an arrangement of sluices 
for axial or outward flow turbines, which were to be dosed 
successively as the water supply diminibhed. By preference 
the sluices were closed by pairs, two diametrically opposite 
sluices forming a pair. The water was thus admitted to 
opposite^bnt equal ares of ibc wheel, and the forces driving 
the turbine were symmetrically placed. As soon ns this 
arrangement was adopted, a modification of the mode of 
action of the water in the turbine became necessary. If 
the turbine wheel passages remain full of water during the 
whole rotation, the water contained in each passage must 
be put into motion each time it jiasses an open portion of 
the sluice, and stopped each time it passes a dosed portion 
of the sluice. It is thus put into motion and slopiMsd twice 
in tech rotation. This gives rise to violent eddying motions 
and great loss of energy in shock. To prevent this, tho 
turbme wheel with partial admission must be placed above 
tue tail water, and the whed passages bo nHowed to dear 
theMelvte of water, while passing from one open portion 
of the sluices to the next. 

'i passages ere free of water when they 

\ no pressure 

*1®“ tire 

T**® ™‘®' “™t issue from the sluices 
with the whole reload doe to the head: received on tho 
carved vanes of tho wheel, the jets mJist S SadSafiJ 
deviBt^ and discharged irith a radial vdodtr onlr i»r& 
Sfc* £®f T^®" ® «"e>e jet strikesaTOned 



.-L M 

O'fcr, the n cti on of emvitr ^o^ation, in which, how^ 
^ongjthe Vanes, so ’™ter to flow back 

t the wheel Mvbhbt eBtetJ”"''*’^^ ““® 

Sa long as the taH-water fevd is invariable, no diffictdty 
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arises in adopting the system of partial admission. Bnt 
if, as is more commonly the case, the tail-rrater level vari^, 
then there is danger that the tnrbine wOl be drowned in 
flood time, and the essential condition of the system tliat 
the wheel passages should be empty when they come in 
front of the open sluices will not be satisfied. If the fall 


K I 0 S 

is considerable, a portion of it may be sacrificed without 
much harm, and the wheel placed snflBciently high above 
the tail water to secure it from being drowned; but with 
low falls this is impossible. The difficulty has been over- 
come by a method invented by M. L. D. Girard in 1849, 
and termed the hydropneumatic system. The turbine is 


hydromegha 



Fig. 196. 


placed below the tail-water level in a casing supplied with 
air by a small air-pump. It therefore always discharges 
freely into an atmosphere of air, the pressure of which, 
however, varies with the height of the tail-water level out- 
side the casing. Inside the casing the free water surface 


is maintained at an invariable level just below the dis- 
charge orifices of the wheel. 

188. GeneralI>eaeri^ion of an Impulse TurWnear Turbine wiffi 
Free Deviation. — ^Fig. 196 shows a general sectional elevation of a 
Oiranl turbine, in which the flow is axiaL The water, admitted 
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nUoresifcomoiiw^Mi— g 

^niug the gaidc-hlndea G, Gi 
VTW. The 
Tolring wheel i» 
fixed to a hwlow 
shaft ausjjended 
from the pivot i*. 

The wlid inters 
nal shaft w 
merely a 
colnmB support* 

2DC the pivot. 

T& fldvflnt^^ 
this is thot the 

pivot IS accessible 

for lubricatioB 
oml adjustment. 

B is tlie mortise 
bevel wheel by 
irhidi the power 
of the turbine is 


^ _ A XT T P R [HroBJkiaics. 

HTDBOMBOHA- 

-Xa.. ^ 

turbine does not essent ially J, opjuBing the disihaise 

entos the wheel is simpljr 

r.-0-96'N/2!rtH-Wi 



Fig. 197- 


blade chamber and 


vhecl and the 
cnives of the wheel 
vanes end Mde- 
blades, when drawn 
on a plane develop- 
ment of the cylin- 
drical section 01 the 
wheel ; «, «, « are 
the Juices for cat- 
ting oir the water; 
^ i, ft are apertures 
by which the en- 
trance or oxxt of air 
is faeilitated as the 
backets empty and 
fill Fi^ 199, 200 
show the guide- 
blade gear, a, a, a 
are the itinioe tods 



ny VI Fiawi -SL — 

ie inlet snrfece } then 

Q« 

ThevBlue of w, my he nbont 0-45V^H-^ whence r,.r,canlie 
*’CSlde.H»de angle is then given by the equation 



sm 7«» 




Fig. 198. 

e topo. each duicc rod is a sma-- ^ 

tongue, Aich dides in the grooTO of fte ^ 

lis ciro^r i^te is snp^ted on the irame e, and 


n 0-94 
7-29*. 

The value of «.should, however, be corrected forthespace occupied 

'^SSSSl «locity of the enteri ng water i s 
cos 7-0-82N/2!rtli- W- 

The dfcnmferential velodtj- of t he wheel m y he (at mean radiusl 
V»-0-6V2j(H-^»). 

Hence the rone angle at inlit surface is given hy the equation 
t«-V, 0-82-0-5 _^i 
—IS 0-45 


sloe TwS ^ »_• ..1 

Mbetore. Atthetopo..eachduice^i.asm.dlhh^,^^^^ ] 
pTojectip 

plate <fj 



asoin an axiai irow wrwm i©— 

If the final velocity of the water « axml, then 

«cos24* 


^ V, T. , O S 

1-22 X 0-46 


IHicn the toi 
second gtov 



This should he corrected for the vane thlchnes^ 
if--e« sin *-*w sin *- w cosec 8 sin The dimhaiging 
am of the uhcel must therefore ho greater t^ fte inlet ’® 
the latio of at least 2 to 1. In some actual turbines tliv ratio is 

7 to 3. This greater outlet area is obiained by splaying the wheel, 

I as shown in the section (fig. 198). 

185- The fffdraulic ifom.— The liydmulic ram is an ar- 
I rangement by which a quantify of water falling a distance 
h forces a portion of the water to rise to a height A j, greater 
1 than A. It consists of a supply reservoir (A, fig. 201), into 
I which the water enters from some natural stream. A pipe 

8 tA considerable length conducts the water to a lower level, 
where it is discharge intermittently through a self-acting 
p^aiingvalve atd The supply pipe a may be fitted with 
a flap-valve for stopping the ram, and this is attached in 

i some eases to a float, so that the ram starts and stops itself 

1 _..u — — thesupply cistern fills or empties, 

>ng and as strai^t as possible, 
atuu OB XV » snljected to conriderahle pressure from the 
sudden arrest of the motion of the water, it' must be strong 
and strongly jointed, a is an air vessel, and e the delivery 
ppe leading to the reservoir at a hi^er level than A, into 
which water is to be pumped- Fig. 202 riiows in section 
the construction of the ram itself. <f is the pulsating 
discharge ralve already mentioned, which opens inwards 
and downwards. The stroke of the valve is regulated hy 
the cotter through the spindle, under whidi are washers by 

’‘P,*®; i ’ ’’••diawingaof tbtaturWneharebeentakenpattlyfromMeissnai 
■«. McorUingu the cam plate » revolved ' Die VydnaUik, parUy from Uhland, ^ 
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which the amoant of fall can be regulated. At o is a 
deliveiy valve, opening outwards, which is often a hall*vnlve 
but sometimes a flap-valve. The water which is pumped 
passes through this valve into the air vessel a, from which 
it flows by the delivery pipe in a regular stream into the 
cistern to which the water is to be raised. In the vertical 
(diamber behind the outer valve a small air vessel is formed, 


Fig. 201. 

and into this opens an aperture \ inch" in diameter, made 
in a brass screw plug b. The hole is reduced to inch in 
diameter at the outer end of the plug and is closed by a 
small valve opening inwards. Through this, daring the 
rebound after each stroke of the ram, a small quantity of 
air is sucked in which keeps the air vessel supplied with 
its elastic cushion of air. 

The dbcharge valve d is of greater weight than the 
statical pressure of the water on its under side. When, 
therefore, the ivater is at rest in the supply pipe this valve 
opens. In conse- 
quence of the flow 
through this valve, 
the water in the 
supply pipe ao- 
quires a gradually 
increasing velo- 
city. The upward 
-flow o the water, 
towards the valve 
d, increases the 
pressure tending 
to lift the valve, 
and at lasl^ if the 
valve is not too 
heavy, lifts and 
closes it. The 
forward momen- 
tum of the column 
in the supply pipe 
being destroyed 
by the stoppage of 
the flow, the water 202. 

exerts a pressure at the end of the pipe suflicient to open the 
delivery valve o, and to cause a portion of the water to flow 
into the air vessel As the water in the supply pipe comes to 
rest, the valve d opens again and the operation is repeated. 
Fart of the energy of the descending column is employed 
in compressing the air at the end of the supply pipe and 
expanding the pipe itself. This causes a recoil of the water 
which momentarily diminishes the pressure in the pipe 
below the pressure due to the statical head. This assists 
in opening the valve d. Mr W. Anderson states 'that the 
recoil^of the water is sufiiciently great to enable a pump to 
be attached to the ram body instead of the direct rising pipe. 
With this arrangement a ram working with mnddy water 
may be employed to raise clear spring water. Instead of 
lifting the delivery valve ns in the ordinary ram, the 
momentum of the column drives a sliding or elastic piston, 
and the recoil brings it back. This piston lifts and forces 
alternately the clear water through ordinary pump valves. 


Pomps. 

186. The different classes of pumps correspond almost 
exactly to the different classes of water motors, although 
the mechanical details of the construction are somewhat 
different. They are properly reversed water motors. 
Ordinary reciprocating pumps correspond to water-pressure 

engines. Chain and bucket pumps 
are in principle similar to water 
wheels in which the water acts 
by weight. Scoop wheels are 
similar to undershot waterwheels,. 
and centrifugal pumps to turbines. 
Eaiprocating Pumps are single 
e or doable acting,, and differ from 
water-pressure engines in that the 
valves are moved by the wrater 
instead of by automatic machinery. 
They may be classed thus : — 

(1.) Lift Pumps. — The water drawn through a foot 
valve on the ascent of the pump bucket is forced through 
the bucket valve when it descends, and lifted by the 
backet when it reascends. Such pumps give an inter- 
mittent dischaige. 

(2.) Plunger or Foivs Pumps, in which the water drawn 
through the foot valve is displaced by the descent of a 
soUd plunger, and forced through a delivery valve. Tliey 
have the advantage that the friction is less than that of 
lift pumps, and the packing round the plunger is easily 
accessible, whilst that round a lift pump bucket is not. 
The flow is intermittent. 

(3.) The Douhle<icting Force Pump is in principle a 
doable plunger pump. The discharge fluctuates from zero 
to a maximum and back to zero each stroke, but is not 
arrested for any appreciable time. 

(4.) Bucket and Plunger Pumps consist of a lift pump 
bucket combined with a plunger of half its area. The 
flow varies as in a double-acting pump. 

(5.) Diaphragm Pumps have been used, in which the 
solid plunger is replaced by an elastic diaphragm, alter- 
nately depressed into and raised out of a qrlinder. 

The variation of velocity of disdiarge would cause great 
waste of work in the delivery pipes when they are long, 
and even danger from the hydraulic ramming action of the 
long column of water. An air vessel is interposed between 
the pump and the delivery pipes, of a volume from 5 to 
100 tinics^ the space described by the plunger per stroke. 
The air in' this must be replenished from time to time, or 
continuously, by a special air-pump. At low speeds not 
exceeding 30 feet per minute the delivery of a pump is 
about 90 to 95 per cent of the volume described by the 
plunger or bucket, from 6 to 10 per cent of the discharge 
being lost by leakage. At high speeds the quantity pumped 
occasionally exceed the volume described by the plunger, 
the momentum of the water keeping the valves open after 
the turn of the stroke. 

The velocity.of large mining pumps is about 140 feet 
per minute, the indoor or suction stroke being sometimes 
made at 250 feet per minute. Botntive pumping engines 
of large size have a plunger speed of 90 feet per minute. 
Small rotative pumps are run faster, but at some loss of 
efiSciency. ' Fire-engine pumps have a speed of 180 to 220 
feet per minute. 

The efficiency of reciprocating pumps varies very greatly. 
Small reciprocating pumps, with metal valves on lifts of 
15 feet, were found by Morin to have an efficiency of 16 
to 40 per cent., or on the average 25 per cent. When used to 
pump water at considerable pressure, through hose pipes, the 
efficiency rose to from 28 to 57 per cent., or on the average, 
with 50 to 100 feet of lift, about 50 per cent. A large 
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pump with barrels 18 inches diameter, at ^eeds under 60 
feet per minute, gave the following results 

laftinfeet 14^ 84 47 

WdsDcy '46 *66 *70 

The verjr laige steam-pumps emplojed for waterworks, 
with 150 feet or more of lift, appear to reach an efficiency 
of 90 per cent, not including the friction of the discharge 
ptp^. 

77ie Caifn/u^^ Pump. 

187. The efficient of reciprocating pumps diminishes 
with the lift. When huge quantities of water are to be 
raised on a low lift, no pump is so snitable as a centrifugal 
pump. The first pump of this kiud which attracted notice 
was one exhibited by Mr Appold iu 1851, and the special 
features of his pump have b^n retained iu the best pumps 
since constmeted. 3Ir Appold's pomp raised continuously 


a volume of water equal to 1400 times its own capacity per 
minute. It had no valves and it permitted the passage of 
solid bodies such as walnuts and oranges, witliout obstruc* 
tion to its working. Its efficiency was also found to be good. 

Fig. 203 shows a centrifugal pump difieriugfrom ordinar}* 
centrifugal pumps in one feature only. The water rises 
through a suction pipe S, which divides so os to enter the 
pump wheel at the centre on each side. The pump disk 
or wheel is ve^ similar to a turbine wheel. It is keyed 
on a shaft driven by a belt on a fast and loose .pulley 
arrangement at P. The water rotating in the pump disk 
presses outwards, and if the speed is sufficient a continuous 
flow is maintained through the pump and into the discharge 
pipe D.^ The special feature in this pump is that the 
water, discharged by the pump disk with a wliirling vdorily 
of not inconsiderable magnitude, is ollowed to continue 



rotation m a chamber somewhu larger than the pnmp. 
The nse of this i^irlpool chamber was first snggested bj- 
mionbon. It utflises the en^ due to 
2, fTi" “ most pumps is 

^frbhides are ^o added which have the direction of the 
wnter-when pnmmng the normal 


do*“rff or Jrf| 
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Als) in pTfictice 

Hence, 
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*-l-ari . . .1 
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the water 
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Completing the 
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tati 0 « 




fOi^O 

V* 

, Vti'^Ui cosec Vf* 

If the pump is raising less or more than its proper qnanti^i 0 vb 
not satisfy the last condition, and there is .then some loss of liead 
shock. 

At the outer circumference of the wheel or outlet surface, 


(4). 


wfll 

iu 


«ro-=«o cosec ^ 

Wo*=Vo-«oCOt^ 


V {Mo^+iVo-WoCOt^)®}- 


( 6 ). 


Variation of Pressuro in the Ptf 7 njp 2?i«fc-— Precisely as in tlie case 
of turbines, it con be shown that the variation of pressure between 
the inlet and outlet surfaces of the pump is 

" ajr 2(/ 

T usertin g the values of Vro, Un in (4) and (Sj, we get for normal 
conditions of working 

» 7 . Vo 2 -V^ cosec 

^ ^ 

Vo® Vcosec^ f0\ 

2g -^29 

Eydraidic Efficiency of (he Neglecting 6iak friction, 

ioumal friction, and leakage, the eflScienqy orihe pump can be found 
in the same way as that of turbines (§ 172). Let M be the moment 
uf the couple rotating the pump, and a its ongnlar velocily ; Wq, 
the tanmntiiil velocity of the winter and radius at the outlet surface; 
lof, Vi the same Quantities at tiie inlet surface. Q being the du- 
charge per second, the change of angular momentum per second is 


Hence 


ff 


In normal working, W{— 0 . Also, multiplyingby theangular vdocity, 
the work done per second is 

Ma=— WoT^a. 


Therefore the 


(7). 


But the useful work done in pumping is GQH. 
efficiency is 

GQH_^ pH pH 
" Ma "*Woroa“woVo 

189. Case 1. Geniriftigal Pump with no Whirlpool GKamSer.— 'When 
no spedal provision is made to utilize the energy of motion of the 
water leaving the wheel, and the pump discharges directly into a 
chamber in which the water is flowing to the diswarge pipe, nearly 
the wholoof the energy of the water leaving the disk is wa^d. The 
water leaves the disk with the more or lew considerable velocity Vq, 
and imping^ on a mass flowing to the discharge pipe at the much 
slower velocity Vf. The radial component of is almost necessarily 
wasted. From the tangential component tliere is a gain of pressure 


Wo®-^«® 


(Wo"r,)» 

2flr 


9 

which will be small, if v» is small compared with tCo- 


Its greatest 


value, if Va^^w^ is t which will always be a small part of the 
whole head. Suppose this n^lected. The whole variation of pressure 
in the pump disk then balances the lift and the head ^ necessary 
to ^ve the initial velocity of flow in the eye of the wheel. 

Uo^cosec^^ . uf 


or 


0050(5^0 

V, = +«o* cosec® 0 ) 


}■ 


( 8 ); 


and the efficient of the pump is, from (^, 
gH pH 


U- 


Vo(Vo“r«oCoti^) 
^ Vo°- Ui? cosee ^ 
"2Vo(Vo-WoCoti) 


(9). 


For ^•=90®, 




which is necessarily less than Tliat is, half the work expended in 
driving the pump is wasted. By recuping the vanes, a phoi intro- 
duced by Mr Appold, the efficiency is increased, because the velocity 
Uq of dischaige from the pump is diminished. If 0 is very small, 

cosec cot 

Vo-+i«oCosec* 
and then r, 

which may approach the value 1 , os ^ tends towards 0 . lunation ( 8 ) 
riiows that 1^0 cosec ^ cannot bo greater then Fatting 

ieo-0*26V^ 

we get tiio following numerical values of the efficiency and the 
circumferential vdomty of the pump : — 


0 

T? 


90® 

0-47 

108v'^ 

46® 

0*56 

106 „ 

80® 

0-65 

1-12 „ 

20 " 

0-78 

1-24 „ 

10 ® 

0-84 

1-76 „ 


0 cannotpractically be made less than 20 ®; and, allowing for the fric- 
tional losses neglected, the efficiency of a pump in which 0 — 20 ®is 
found to be about '60. 

190. Case 2 . Pump with a JFhirlpool Oharnber^ os in fig. 203. — ^Pro- 
fessor James Thomson first sug^ted that the energy of the water 
after leaving the pump disk i^ht be utilized, if a space were left • 
in which a ftee vortex could be rormed. In such a free vortex the 
velocity varies inversely os the radius. The gain of pressure in the 
vortex chamber is, juitting rg, for the radii to the outlet surface 
of whed and to outside offree vortex. 


fSL 1 f 1 


if 


»•« 


The lift is then, adding this to the lift in the last case, 

j V-«o® cosec®^+i;o®(l-*®) j • 

But V— Vo®-2Vo«o CO* 0 +^ 0 ® cose <?0 ; 

. '. I (2--^)Vo®— 2I;Votto cosec^ | (10). 

Putting this in the expression for the efficiency, we find a con- 
siderable increase' of efficiency. Thus with 

0«9O® and 9 neorly; 

0 a small angle and nearly. 

'With this arrangement of pump, theiefore, the angle at the outer 
ends of the vanes is of comparatively little importance. A moderate 
angle of 80® or 40® may very well be adopted. The following 
numerical values of the vmocity of the circumferen ce of the pump 
have been obtained by taking k ^\ , and t<o«0'25V2^ . 


0 

Vo 

90“ 

•762V5PI 

46" 

•842 ,. 

80® 

•911 „ 

20 ® 

1-028 „ 


Tlie quantity of water to be pumped by a centrifugal pump neces- 
sarily varies, and an adjustment for difierent quantities of water can- 
not eosUy be introduces Hence it is that the average efficiency of 
pumps of this kind is in practice less than the efficiendes given above. 
The odvwtage of a vortex chamber is also generally nq^ected. The 
velocity in the supply and discffiaige pipes is also often made greater 
than is consistent with a high degree of efficiency. Yelodties of 6 
or 7 feet per second in the discharge and suction pipes, when the lift 
is small, cause a very sensible waste of energy ; 3 to 6 feet would 
.be much bettor. Centrifugal pumps of very laige size have been 
Gonstraoted. Messrs Easton and Anderson have made pninps for 
the North Sea Co^ in Holland which deliver each 670 tons ofwater 
per minute on a lift of 5 feet The pump disks are 8 feet diameter. 
Messrs J. and H. Gwynne constructed some pumps for draining the 
Ferrorese Mardies, which together deliver 2000 tons per minuta 
A pump made under Professor J. Thomson’s direction for drainage 
works in Barbados had a pump disk 16 feet in diameter and a whirl- 
pool chamber 82 feet in dumeter. The efficiency of centrifugal 
pumps when delivering less or more than the noimid quantity of 
water is discussed in a paper in the Proc. InaL of CvoU EngincerSt 
vol. liiL (W. 0. U.) 
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pcomised by Boyle in the following number of thei%»/. 
totS?rc*K!;icd at B (fig; U 

fromRobort Boyle's sketch in the mi. Tran*, for ICio, 

is generally known as the cojn- 
** - ' * It is ufcunlly 


htdrometeb. 

bS*Si?*fw«M ?the ^rnmfm^are 

It isusually 

&bo4y floats in a fluid under .^yLtalT^Seh ft ' made of glaF^. the loner bulb 
trei/tof the body is ^ual to that “jL^^eter , being loaScd ^tb mcrcnij' w 
dispbees. It is upon t^. pnueiple ttot tte J ^ y, I 

is wnstrncted, and it .“SS wc my eoini»are last, causing the instruiacnt to 

appKcation in the case of fluifc . oitter JTO y o 1 ^ vcrtiwl. 

Sk S.XSrfS. » 

ly Qa wme mS^ In to'thT^imes 

floxib will be inversely proportional to tne volumes 

*p^ps*t£ simplest method of 

mining the densities of differenthquids is afforiW^ ^ the 
series of areometrical glass beads, ot hollow ball^ firtt 

- > -e- nf AttlMbnAnv in luB 


rocTcniy or shot 
» depends njion the den- 
thc liquids for which the 
hr^Tometer is to be employed, h 
hieing essential that the whole 
of the bulb should be immcrs-til 
in the hiaTiesl liquid for nhith 
the instrument is ua*d, while 
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; x\w iiistTHincui hwwft«'ti (».'.. <sf 

les Bxceea tiW5 0i inpiiqiiiu - 

those vrhose 
fioat. If t 
ICqa^ 
pleteif in 
apparent i 

of the Iig H|,M» W’Vt* »•*»•» — — •'*(■ - — — — — 

that For esampic, if all the beads numbered I ••ICB tIkb, ly the principle of Archimeilfs 

and upwards sink, while those below 1 "466 float, it is . \ ; 

obvious that the density of the liquid is intermediate vr 

between 1*464 and 1*466. In the case of most fluids the ; 
intervals may be dKvided approamately by slightly wan^ , Also 
ing the liquid. Thns, if on heating the liquid 6* Cl it is ‘~ 


or 


So 

and 
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r, -i-Y* 
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foond that the bead 1^66 beg^s to sinV, and on heating 
Uatill farther through 12® (3. («’ A.tbrongh IS® G altogether) 
the besd Vi€$ begins to siohi then the density of the liquid 
is approadmately r465o 

JJ^eM^mteris or the denritics of the sevcraliioahU vs,j. iuv..r*ri^^ w^pc 

letter to have been inrsated ^ Hnwtia at Aleimndtia, ^obwncs of the insimiaent jninw'rM'f fa rinm ; awl, muw lUc 

but appears to bare been ne^ected until it was remrentca - " - ' * < * — 

by Robert Boyle, whose ‘'New Essay Ittstmment,” as 
described in the Phif, Trans, for June differs in oo 
essential particnlar from iNficholson^ hydrometer. Thia 

analpMinMtti MMwnneA Mi 


llYB >Ol1linvn m mv «uaata y 

divisions of the scale coimpond to iqnal iRcrvni«n(5 of t'olnmo 
immcrscil, it follows that the dcusUirs of the liquids to 

which the instrament tiiiks to the sucec»iie dlridr-us form a 
hi^oaic »eries. 

-a.-. Jf Y.w>7A ihCO X CXPWfCCS tllO WtiO Of ihc WlttWC oS thf ilj- 

^ramentwasderaedforthei^poseofdetectmgcountcr. Btmmtnt up to ihc sew of the scale to tlwtpfone of U» swlc 

FAlf*. AAtts Asy\mMal1«» syrtvnaae missI 1«Alf^fMtenA»iv Tn fitA nwaf af.^ f«. aI... f.. 


many years before^ and “ omsistlag of a bubble famished dirSons 1 
with a long and slender stem, which was to be pot into • in this i 
sesve^ liquors, to compare and estimate thdr specific i 

qrovitias.” This seems^ to be the first reference to the | , - * , - 

lydrometsr in modern timea , or the density of tiic liquid varies iuvetscly as X'^p, U»ai \\ a^ the 

. -t« «g- 1 ^ represents the instmment need for gnineas, the , whole namher of fcnif^irteions botween the huttnm of tlic tube 
atcniar plates A representing plates of lead, which are used llototioiu 

13 ballafti: trhAii lIcrlifAi* AAtnm fliMM i ^ I 1C wc wish the sncccsdre dirisaons of the scfah* tn eAm*^iio»f1 lo 


— * - •vtBM Ml ’ o«w<ia^v» aH» jHuai> jwflj n racial HI gmntwsiicat 

"TT * “ — — th^engths of the divisions increasing ns we go up the stei«„ 

« *“ '^*^^^**** * ■foMerf'if, ToiL hi. p. S9, Cittxsai Sa&veite * The greatest dmaaty of the liquid for which tlic inetniincnt dc- 
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the extreme divisions oftiic scale. 2sow,by increasing r,lcaragW 
and y nnclbngedf we may increase the range of the instrnment in- 
definitely. But it is clear that if we increase A, the sectional area of 
the stem, tre shall diminish 7, the length of a scale-division corre- 
siHinding to a given variation of deurity. and thereby proporUouately 
diminish the seusibilitv of the instrnment, while diminisliing tho 
section A will increase /and proportionately increase the sensibility, 
bnt will diminish the range over which the instrument can be em- 
plored; unless we increase the length of the stem in the inverse 
ratio of the sectional area. Hence, to obtain great sensibility along 
mth a considerable range, we require very long slender stems, and 
to these two objections a^iply in addition to tbc question of imrta- 
bility ; for, in the fiist place, an instrument with a tci;}* loii^ stem re- 
quires a very deep vessel of liquid for its complete immersion, and, 
in the second place, when most of tho stem is above the plane of 
flotation, this Jiminishes or may destroy tho stability of tiio instru- 
nient when floating. The rarious devices which have been adojitcd 
to overcome this diiflcalty will bo described in the account jdvenof 
the several hydrometers which have been hitherto generally em- 
ployed. 

I'he plan commonly adopted to obviate the ncccsri^* of incon- 
veniently long stems ‘is to construct a miiubor of bydrometors as 
nearly alike as may be, but to load them differently, so tliat the scale- 
divisions at the bottom of the stem of one hydrometer just overlap 
those at the top of the stem of the preceding. By this means a set 
of six hydrometers, each having a stem rather more than five indies 
long, will 1 h* equivalent to a single hydrometer with a stem of thirty 
inches. But, instead of employing a number of instruments ditfer- 
iiig onh* in the weights with which they are loadcti, wc may employ 
the sameinstrament, and alter its weight either by adding mercury 
or shot to tho interior (if it can be opened) or by attaching weights 
to the exterior. These two operations arc not quite equivalent, since 
a weight added to the interior does not affect the volume of liquid 
di^laccd when the instrument is immersed up to a given division 
of the scale, wliile the addition of weights to the exterior increases 
the di^lacemcnt Tills difllcnlfy may be met, as in Keene's hydro- 
meter, by hating all tlie weights of precisely the same volume but 
of different masses, and never using the instrument except with one 
of these weights attaclicd. 

The first hydrometer intended for tho determination of 
the densities of liquids, and furnished with a set of weights 
to be attached when necessary, was that constructed by 
Mr Clarke, and described by Dresaguliers in the Philo* 
sojihical Transaefions for ^[arch and April 1730, No. 413, 
p. 278. The following is Desaguliers’s account of the 
instrnment (fig. 2) : — 

“ After haying made several fruitless trials with ivory, because it 
imbibes spirituous liquors, and thereby altera its gravity, be (Mr 
Clarke) at lost made a copper hydrometer, re- 
presented in fig- 2, having a brass wire of about 
1 inch tliick going through, and solderctl into 
the copper ball Bfe. Tlic upper part of this wire 
is filed fiat on one side, for the stem of the Iir- 
drometcr, with a mark at to which it sinks 
exactly in ]nroof spirits. Tliere arc two other 
marks, A andB, at top and bottom of the stem, 
to show wliether tho liquor be above proof 
(as when it sinks to A), or^Vu underproof (ns 
when it emerges to B), when a brass weight 
such as C lias been screwed on to the bottom 
at c. There arc n great many such weights, of 
diffeicnt sizes, and marked to he setewed on 
instead of C, for liquors that differ more than 
•^th from proof, so as to serve for the specific 
gravities in all such proportions as relate to 
the mixtnre of spirituous liquors, in all the 
variety maile nse of in trade. There are also 
other balls for showing the specific gravities 
quite to common water, which make the instni- 
meut perfect in its kind.”* Fio. 2. — Clarke’s 

Clarke’s hydrometer, as afterwards con- Hj-<lromctcr. 

■ stracted for the purposes of the excise, was pronded with 
thirty-two weights to adapt it to spirits of different specifle 
gravities, and eleven smaller weights, or “ weather weights” 
as they were called, which were attached to the instrument in 
order to correct for variations of temperature. The weights 
were adjusted for successive intervals of 5“ Fahr., but for 
degrees intermediate between these no additional correction 
was applied. The correction for temperature thus afforded 

was not sufficiently accurate for excise purposes, and Mr 
Speer in his essay on the hydrometer (Tilloch’s Phil. Maff., 
voL XLv.) mentions cases |n wbicli this imperfect compensa- 
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tion led to the extra duty payable upon spirits which were 
more than 10 per cent, over proof being demanded on 
spirits which were purposely diluted to below 10 per cent, 
over proof in order to avoid the charge. 

Desaguliers himself constructed a hydrometer of the 
ordinary type for comparing the specific gravities of 
different kinds of water (Desaguliers’s Experimental Philo- 
sophy^ vol. ii. p. 231). In order to give great sensibility 
to the instrument, the large glass ball was made nearly 3 
inches in diameter, while the stand consisted of. a wire 10 
inches in length and only ^ inch in diameter. The instru- 
ment weighed 4000 grains, and tho addition of a grain 
caused it to sink through an inch. By altering the quantity 
of shot in tho small balls the instrument could be adapted 
for liquids other than water. 

To an instrnment constmeted for the same purpose, but 
on a still larger scale than that of Desaguliers, M. De- 
X>arcieux ndd^ a small dish on tho top of the stem for 
the reception of the weights necessary to sink the instru- 
ment to a convenient depth. The effect of weights placed 
in such a dish or pan is of course tho same as if the}- were 
placed within tho bulb of the instrument, since they do 
not alter tho volume of that part which is immersed. 

The first important improvement in tho hydrometer after 
its reinvention by Boyle was introduced by Fahrenheit, 
who adopted the second mode of construction above referred 
to, arranging his instrument so ns always to displace the 
same volume of liquid, its weight being varied accordingly. 
Instead of a scale, only a single mark is placed upon the 
stem, which is very slender, and bears at the top a small 
scale pan into which weights arojdaced until the instrument 
sinks to the mark upon its stem. Tho volume of the dis- 
placed liquid being then always tho same, its densit}* will 
he proportional to the whole weight supported, that is, to 
the weight of the instrument together with the weights re- 
quired to be placed in the scale pan. 

Nicholson's hydrometer (fig. 3} combines tlic cbaracter- 
istics of Fahrenheit’s hydrometer and of Boyle’s essay in- 
strument.^ The following is the desciiption given, of it 
by Nicholson in the ilanchesttr jl/emoira, voL ii. p. 374. 

".t\A represents a small scale. It may be baken off at D. 
Diameter inch, weight 4i gmins. 

“ 0 a stem of Imnloiicd steel wire. Diameter tIt inch- 

" £ a hollow copper globe. Diameter SA iucul». 'Weiebt with 
stem 8C9 grains. 

"FF a stirrup of wire screwed to the globe 
at C. 

" G a small scale, serving likewise as a counter- 
poise. Diameter inch. AVciglit with stirrup 
1C34 grains. 

"The other dimensions maybe had from the 
drawing which is onc-sixth of tho linear mag- 
nitude of the instrument itself. 

" In the coiistniction, it is assumed that tho 
upper scale shall constantly cany* 1000 grains 
wlicn the lower scale is empty, and Ihc instrument 
snnk in distilled water at the Icnipcratnrc of 00* 

Fahrenheit to tlio middle of the wire or stem. 

The length of the stem is arhitrar}', as is like- _ „ v i i 

wise the distance of the lower settle from tho Fio. 3.-— Bicuol- 
sarfacc of tho globe. But, the length of the stem * Ilyuromctcr. 

being settled, the lower scale may he made lighter, and, conse- 
quently, the globe less, the greater its distance is taken from the 
surface of tho globe ; and the contmij'.” 

In comparing the densities of different liquids, it is clear 
that this^ instrnment is precisely equivalent to that of 
Fahrenheit, and must be employed in the same manner, 
weights being placed in the top scale only until the lij'dro- 
meter sinks to tho mark on the wire, when the specific 
gravity of tho liquid will be proportional to tho weight of 
tho instrument together with tho weights in the scale. 

In tho subsequent portion of tho paper above referred to, 


* IfiehoUott's Journal, vol. L p. Ill, footnote. 
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Nicliolson erplains Low the inbtrament may 

os a tLermometer, since, fluids generally 

than tLe solids of which the instrament is constracted, the 

iostrument will sink os the temperature rises. 

To dotennine the densite of solids heavier than water -mtt 
tto instrument, let the solid be placed in the ^n 

let the weight now required to cause the 
ilistilicd water at standanl ““jb 

bv « while W denotes the weight required when the wild is nov 
SeSit Tlien W-w is th^veight of the soUd. Now Ut tte 
wlid be placed in the lower pan, care being taken ^t no bubbles 
of air lemaiii nttoelied to i^ and let »i be me weight now wquire 
in the scale pan. This weight will exceed w in consequence of the 
water displa^ by the solid, and the weight of flie w^r ttas dis- 
^Mcd will bo W.-W. which is therefore the weight of a volume of 
water wpiM to wt of the solid. Hence, since the wei^t of the 

solid itself is W - its density must be . 

Wj"* IP 

The above esample illustrates how Nicholsorfs or 
Falirenheit’s hydrometer may be employed os a weighing 
machine for small weights. ^ 

In all hydrometers in which apart only of the instrument 
is immersed, there is a liability to error ia consequence of 
the surface tension, or capillary action, as it is frequently 
called, along the line of contact of the instrament and the 
surface of the liquid (see Capillaby Action). This error 
diminishes as the diameter of the stem in reduced, but is 
sensible in the case of the thinnest stem which can be 
employed, and is the chief source of error in the employ- 
ment of Nicholson’s hydrometer, which otherwise would 
be an instrument of extreme delicacy and precision. The 
following is Nicholson’s statement on this point: — 

** One of the greatest difficulties which attends h^'diostatical 
experiments arises from the attraction or repuldon that obtains at 
tlic surface of the water. Alter trying many experiments to obviate 
the irregularities arisii^ from this cause, 1 find reason to prefer the 
simple one of caref ally wining the whole instrament, and espcdnlly 
the stem, with a clean cloth. Tho weights in the dish most not 
be esteemed acenrato while there is either a cnmulus or a cavity 
in the water lonnd tbo stem." 

It is possible by applying a little oil to the upper part of 
the bulb of a common or of a Sikes’s hydrometer, and care- 
fully placing it in pure water, to 
cause it to float with the upper 
part of the bulb and the whole of 
the stem emerging as indicated in 
fig: 4, when it on^t properly to 
sink almost to the top of the stem, 
the sarface tension of the water 
around the circumference of the 
circle of contact, AA’, prorfding 
the additional support required. 

Tho nnivowal hydrometer of Mr G. 

Atkins, described in the Phtl. JIag. for 
1803, voL acxii p. 254, is merely 
Nnmolson s hydrometer with tho screw 
at pj>w>je?ting through the collar into 
which It is screwed, and terminating 
in a sharp point above the cup G. To 
thw point soft bodies lighter than water 
(win* would float if pgeed in the cnnl 
could be attached, and thus com- 
pletely immersed. Atkins’s instrument 
was constructed so os to weigh 700 
grams, and when immersed toit^ mark 
on the stem in distilled wat& at 60“ 
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tbe natrument sink to tbe mark on tbkrteia.^ThV^Sl “ 

SiS stias •" 

ins^ment m being constraetea of ? 

bttlbnboai 21 centimetres in length and 22 

It. tveigbt i, «, aiUnsfod that .1: additiiS^S^rolYSS;; 


meter 

must bo placed in tbo upper pan to cause tbo instrument to sink 
to the mwk on tho stem in distilled water at tho standard tempera- 
ture. Tho instrument is provided with on additional pico^ or 
••plongoup,” whoso weight exceeds 5 grammes by tho of 

water which it displaces ; that is to say, it is so constructed as to 
weigh 5 grammes in water, and consists of a gloss envelope filled 
with mereury. It is clear that tho effect of this plongcur,” when 
placed in tho lower pan, is exactly tho same os that of the 6 gnnnino 
weight in tho upper pan. Without tho extra 5 grammes the instm- 
ment weighs about 20 grammes^ and tliereforo floats in a liquid of 
apecific gmrity -8. Thus deirtived of its additional weidit it may 
be used for spirits. To use tlio instrument for liquids of much 
greater denrity than water additional wed^hts must bo placed in tho 
upper pan, and the ** plongcnr” is then maced in the lower pan for 
the purpose of giving to tlic instmment tlie renidsito stability. 

Charles's balance areometer is similar to Nicbolson*8 hydrometer, 
except that the lower basin admits of invenion, thus enabling tho 
instrament to be employed for soliils l^liter than water, the 
inverted basin sening tho same purpose os the pointed screw in 
Atkins’s modification of tlie instrament. 

Adie’s sliding hj'dromcter is of the ordineiy fonn, but can bo 
adjusted for liquids of widely differing specific gravities by drawing 
out a riiding tubo^ thus chon^ng the voluino of tlic hydrometer 
while its wc&ht remains constant 

Adie's statical hydrometer ia really a specific gravity balance, one 
of the arms of which is 2J inches in icnrth, ona the other 8 inches. 
A brass ball, whoso volume is *01 CTlIon, is suspended from the 
shorter arm, and immersed in tho Squid whose density is to be 
determined The boll is balanced by means of a weight which 
slides along the beam, and a smaller wciglit which also mides along 
the beam serves to make the neccssaiy correction for tcinpeiature, 

Tlie hydrometer of Bcaum4, wliich bos been extensively used in 
France, consists of a common hydrometer gradnated in the foUowing 
maimer. Certain fixed points were first detennined upon the stem 
of the instrament. The first of these was found by immersing the 
hydrometer in pnie wator, and marking the stem nt the level of tho 
surface. This formed the zero of the scale. Fifteen stondiml 
solutions of pure common salt in water were then prexmred, contain- 
ing respeotively 1, % 8, .... 15 per cent, (by weiglit) of diy 
salt. The h 3 'dromctcr wospUingcd in these solutions in oracr, and 
the stem having been marked at tho several siii faces, the dc^cs 
so obtained were numbered 1, 2, 8, ... . 16. Ihcsc degrees 
were, wlicn ncccssai}', repeated along tho stem by the employment 
of a pair of compasses till 80 degrees were marked oif. Tho uistra- 
meiit thus adapted to the determination of densities exceeding that 
of water was called the hydrometer for salts. - 

The hydrometer intended for densities less than that of water, 
or the liydrometcr for qiirits, is constructed on a similar piinciple. 
The .instrument is so arran^ that it floats in pure water with 
most of the stem above the surface. A solution contmiiing 10 per 
cent, of pure salt is used to indicate the zero of tlio scale, and tho 
point at wliich tho instrument floats when immersed in distilled 
water at 10“ B. (54 F.) is numbered 10. Fnuid divisions are then 
marked off upwards along the stem ns far os the 50th degree. 

The densities cpiTesnondiiig to tho several degrees of Benurnd’s 
hydrometer are given hy Nicholson Cfoumal o/^iUpsophy. vol. i. 
p. 89) as follows 


Degrees. 

Density. 

Degrees. 

' 

Density. 

Degrees. 

Density. 

10 

1-000 

1 21 

-922 

31 

•861 

11 

-900 

1 22 

-915 

32 

•856 

12 

-985 

1 23 

-909 

33 

•852 

13 

•977 

24 

•903 

34 

•847 

14 

■970 

25 

•897 

85 

-842 

16 

•963 

26 

-892 

36 

•837 

16 

‘955 

1 27 

-880 

37 

•832 

17 

•949 

28 

•880 

38 

•827 

18 

■943 

29 

•874 

39 

•822 

19 

20 

■935 

■928 

30 

-867 

40 

■sir 


Ucaxtm^s liydrometcr for 

Salts. 


Degrees 

Density. 

Degrees. 

Density. 

Degrees. 

Density. 

0 

l^OOO 

27 

1^230 

51 

1-547 

S 

l'D20 

80 

1261 

64 

1-594 

6 

1-040 

88 

1-295 

67 

1-659 


1*064 

80 

1^333 

GO 

1-717 

12 1 

1-089 

30 

1-878 

C3 

1-770 

15 

1*114 

42 

1-414 

66 

1-848 

18 

1-140 

45 

1-4SB 

69 

1-920 

21 1 
24 ! 

1^170 

l^OOO 

48 

1-500 

72 

2-000 

1 


OsHiei's hydiometor vn. very rimilar to that of Beaumd. Cartiei 
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having been employed by the latter to constnict his instramcnts for 
the French iCTenne. point at which the instmment floated 
in distilled water was marted 10” 1^ Cartier, and 30” on Cartier’s 
scale corresponded to 82” on Beamnas. 



sorface tension and density,of pure water, and of mixtures of alcohol 
and water in varying proportions. If a small piece of paper be bent 
into such a shape as ^is, .A.) it maybe made to rest upon the surface 
of water without being immersed* If now a drop of alcohol be 
placed on one comer of the paper, it will rush violently away and 
generally spin round, somewhat resembling the action of pieces of 
camphor, indicating that the surface, tension of the crater is dimin- 
ished by the presence of alcohol. Iftho water be very pure it is suffi- 
cient to bring a drop of alcohol on the extremiiy of a pipette near to 
the paper, \nthout touching oiUicr it or the water, and the vapour 
absorbed will produce the same effect. For other proofo of the same 
action see the article Capillahy Aotiok. Now, ii a drop of watei^he 
allowed to form at the extremily of afine tube, it will go on incrcos- 
ix^ until its weight overcomes the surface tmsion by 
wmchitclingsto the tube, and tiien it will fall. Hence 
any impurity which diminishes the surface tension of 
the water wul diminish the size of the drop (unless the 
density is proportionately diminished). Now, accoi^ng 
to Qiuncke, the surface tension of pure water in con- 


tact with air at 20” 0. is 81 dynes p^ linear centimetre, 
i that of alcohol is only 25*5 o; 


while 1 



c 

Fig. 6.— 
Brewster's 
Stakto- 
meter. 


lynes. Also, a smaB 
of alcohol produces mucli more than a iiro- 
portionoT decrease in the surface tension w*hen added 
to pure water. The capillary hydrometer consists 
simply of a small pipette with a bnlb in the middle of 
the stem, the pipette terminating in a veiy fine capillary 
point. The instrament being filled with ohtillcd water, 
the number of drops required to empty the bulb and 
portions of the stem between two mavKB nt and n (fig. 5} 
on the latter is carefully counted, and the experiments 
repeated at different temperatures. The pijratte having 
been carefully dried, the process is repeated with pure 
alcohol or \Tith proof spirits, and the strength of any 
admixture of water and q)irits is determined from the 
corresponding number of drop^ but the formula ^nc- 
rally ^ven is not based upon sound data. Sir Da\id 
Brewster found with one of those instruments ^at the 
number of drops of pure water was 784, whflo of proof s^jirit, sp. 
gr. 920, the numbw of drops required was 2117. 

Perhaps the main object for which hydrometers have been con- 
structed is the detennination of the value of spirituous liquors, 
chiefly for revenue purpose To this end an 
immense variety of hydrometers have been con- 
structed, differing mainly in the character of their 
scales. 

In Speer’s hydrometer tlie stem has the form of 
an oct^nal prism, and upon cadi of the dght 
faces a scale is eugiiived, indicating the percentage 
B^ngth of the spirit corresponding to the several 
divisions of tlie scale, the eight scales being 
adapted respectively to the tompomtures 85®, 40 , 

46”, 50®, 55 , 60", 65®, and 70 F. Four small 
pins, which can be inserted into the counterpoise 
of the instrument, serve to adapt the instrument 
to the temperatures intermediate between tlioso 
for which the scales are constructed. 'William 
Speor was supervisor and chief assayer of spirits 
in the port of Dublin. For a more complete ac- 
count of this instrument see TOloch’s JPIiu, Ifaa 
vol. xiv. ]x 151. 

The hydrometer constructed by Mr Jones of 
Holbom, consists of a spheroidal bnlb with a rect- 
angular stem (fig. 6). Between the bulb and 
conntojqioise is placed a thermometer, whidi serves 
to indicate the temperature of the liquid, and the 
inslrnment is provided vith three weights whidi 
can be attadied to the top of stem. On the 
four sides of the stem AD are engraved four scales 
corresponding respectively to the unloaded instm- n 
ment, and to the instrument loaded with the re- 
spcctiTO weights. The instrument when unloaded 
sems for the range 74 to 47 above proof; 
when loaded with the first weight it indicates from 
46 to 13 over proof, with the second weight from 18 over proof to 
29 under proof, and with the third from 29 under proof to pure 
correq)onding to which' is marked W at the 
^ttora of the fourth scale. One side of the stem AD is shown in 
^ thermometer is also provided 

scales corresiwnding. to tlie scales above mentioned, 
ifittcn scale has its zero in the middle ccniespondlng to 60" F. If 





tlie mercuiy in the thcimomctor stand above this zero the spirit 
must be reckoned weaker than the hydrometer indicates \sj the 
number on the thomiometer scale levd with the top of the mercniy, 
while if the theimomotcr indicate a tem- 
perature lower than the zero of the scale 
(60® F.) the '^irit must bo rc^oned 
stronger by the scale rending. At the side 
of each of tlio four scales on tlie stem of 
the hydrometer is engraved a set of small 
numbers indicating the contraction in 
volume which would ho experienced if the 
requite amount of water (or s^iirit) woro 
added to bring tho sample tested to the 
proof strength. 

The hydrometer constructed byMrDicos 
of lavoipool is provided with a" sliding 
scale whicli con be adjusted for different 
temperatures, and whicli also indicates tlie 
contraction in volume incident on bringing 
the spirit to proof strangtlL It is ptoiuded 
with thirty-six different weights which, „ -- 

with tho ton divisions on the stem, form a scale from 0 to 870. Tho 
employment of so many weights renders tho instrument ill-adapted 
for practical work where imced is an object. It was adopted for 
the iJnited States revenue by Act of Congress, August 10, 1790, 

Quin’s nnivorsar hydrometer is described in the Transaetians of 
the Society of Arts^ yoL viii. p. 98. It is provided with a sliding 
rule to adapt it to different temperatures, and has four scales, one 
of which is graduated for roirits and the other three serve to show 
iho strengths of worts. The peculiarity of tho instmment con- 
sists in tiio pyramidal form given to the stem, which renders tho 
scale-divisions more nearly equal in length than they would be on 
a prismatic stem. 

Atkins's hydrometer, as originally constructed, is described in 
KicholstnCa Journal^ 8vo, vol. ii. p. 276. It is made of brass, and is 
provided with a spheroidal bulb whose axis is , 

2 inches in length, tho coinugate diameter ' 
being inches. The whole Icugtli of the in- 
strament is 8 inches, tho stem square of about 
i inch side, and the weight about 400 grains. 

It is pronded with four weighti^ marked 1, 2, 

3, 4, and uxdghing rospeenvely 20, 40, 61, 
and 84 grains, which can ho attached to the 
sliaiik of the iustrumont at C (fig. 8}, and 
retained there by the fixed wei^t B. The 
scale engraved upon one face of the stem 
contains fifly-fivo divisions, the top and 
bottom being marked 0 or zero, and tho 
alternate interniediato divisions (of which 
there arc twont 3 *-six) being marked witli 
the letters of the alphabet in ordei*. Tlie 
four weights nra so adjusted that, if tho instru- 
ment floats with the stem emerging as far as 
tho lower division 0 witli one of the weights 
attached, tiion replacing the weight ,by the 
next heavier causes the instmment to sink 
through tlio whole length of tlie scale to the 
upper division 0, and the first weight pro- 
duces the same effect when applied to tlio 
naked instrument. The stem is thus virtu- 
ally extended, to five times its length, and tho 
number of divisions increased practically to 
272. 'Whp no weight is attached the in- 
stramont indicates densitios from •806 to 
•848 ; with No. 1 it registers from '848 to 
•880, n-itli No. 2 from *880 to -918, with 
No. 8 from -918 to -968, and with No, 4 from 
•958 to 1*000, the temperature being 65® F. 

It n^l thus be seen that the whole length 
of the stem corresponds to a difference of 
density of about *04, and one division to about 
00074, indicating a difference of little more 
uuin 4 per cent in the strength of any 
sample ot spirits., ^ 

Tho instrument is provided with a sliding 8- — Atkins’s 

rale, with scales corresponding to the sevenu Hydrometer, 
weighto, which indicate the specific gravity coirosponding to the 
hydrometer scale compared with xvater at 
VIP j. slider upon the role serves to adjust tho scale for 
uiuerent temperatures, and then indicates the strength of the spiriz 
in •percentages oyer or under proof. The dider m also provided 
with B^les, marked respectively Dices and Clarke, whidi serve to 
SHOW the ridings which would have been obtained had the instm- 
Makers employed. The line on tho scale 
marked concentration indicates tne diminution in volume con- 
sequent upon reducing tho sample to proof strength (if it is 0. P.) 
or upon reduemg proof spirit to the strength of the somple (if 
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HYDROMETER 

Table of the Densities if Bodies {from Mr ToTs series of Tables). 


Xamo of Bodies. 


2 retaU. 

Aiitfinoii 3 % cost 
Zinc, cast 

IlOBt ca s t a.mawaaaaaaaB.aaaaaaaaaaa.aB 
Till| cast aa aaa 

Tin, liaraeneda.....*...........—— 

Iron, liar ...a.....— •a..........—— 

Cobalt, caat.....a...aa.a.....a....a... 

Steel, hard aa*a«*aaaaaaaBaBBaaaaaBBaBB 

Steel, soft 

Iron, meteoric, hammered ...b.. 

XICke1,CaSt...B.a........a..aa......B. 

Brass, cast 

Brass, wire 

Nickel, hammered... ...... .a....... 



Copper, cost 

Copper, srlre ........................ 

Copper, coin 

Bismuth, east 

Silrer, hammered 

Silrcr, coin......... 

Silrer, pure, cast 

Ithodlnm - 

Lead, cast .............'..a..... 

l^IIadium ..a......................— 

Mereurjr (qnlcksHrer), common 
Mereuty, « pure .... 

Gold, trinket 

Gold, coin ...... 

Gold, pure, cast ..................... 

Gold, hammered 

riatlnum, pure J 

Platbinm, hammered ............ 

P]atinam,uire 

Platinum, laminated...... 

&ldlnm, hammered 

BhrlA, 5teaei, dte. 

Amlier 

Goal a 

Sand .................................... 

Brick........... WBB.B.....a..B...M..aB. 

Sulphur, native ........m. .......... 

Opal ..a................................. 


Weight of a cubic 

foot in 02 . audlb. inqhlnoz. 


Gj^psum ■ a# ••••••*•• a« o •••••• a eel 

Porcelain, Llmojes ............... 

Porcelain, China 

jStone, pavfn?.... 

Stone, common 

Flint a. ... .... 

Spar .................................... 

Pebble, Engllsb.... 

Granite, Aberdeen 

Quarta 

Glass, green 
Crystal, rock 
Granite, red Eg 3 rptian 
Graidte, Coml^h 
srarble, Egyptian 
Slate 
Cond 

Pearl, Oriental 
Gloss, bottle ... 

Marble, green Campanian 
Onemld of Peru 
Chalk, British.. 

Marble, Parian................. 

Basalt, Giants* Consceray 
Glass, white 

limestone 

Asbestos... 

Hornblende 
\niite lead 
Glass, Biltlsli flint 
Diamond, average. 

Beryl, Oriental .. 

Garnet, common 
Topaz, average.., 

Sapphire, Orlentsl 

Game^ predons. 

Ruby, Oriental... 

Jargon of Cefl0D.r 

Spar, heavy......... 

Loadstone .........................r 

The earth {mean of the ^obe) 





Jteifns, GttjfiSj 
Gunpowder, loose heap., 
living men..a.B..M...aM..« 


K«nc of Bodies. 



fll. 

418*8750 

449*3750 

450M376 

455*3875 

456*1875 

436*9375 

486*7500 

468*1875 

488*5000 

489*5395 

497*8195 

517^75 

524*3875 

534*0000 

541*3250 

549*0090 

549*2500 

554-8750 

557-1875 

618*8750 

353*8750 

358-8750 

671-5000 

687*5000 

709-5000 

787-5000 

818-6000 

875-0000 

981-8125 

1102-9875 

1203-6250 

1210-0326 

12X8-7500 

1271-0000 

1316-0325 

1870-3125. 

1437-5000 


67-8750 

78-7500 

93^600 

125-0000 

127*0625 

182-1250 

135-0000 

142*5000 

146-8125 

147*2500 

151-4000 

157*5000 

162-1250 

132-1250 

16S-3S76 

134-0325 

165-0000 

165-1250 

165-8125 

165*8750 

166*3750 

103*7500 

lCf-0000 

167-5000 

137*7500 

170-8125 

lTI-3750 

178- 4875 
174-0000 
177-8125 

179- 0000 

180- 7500 
1^-8750 
187-2500 
187-5000 
197-5000 
208-0625 
221-0000 
221-8125 
223-5000 
237-5000 
243*8760 
234-8750 
267*3875 
273-0000 
270‘8750 
808-1250 
825-3250 




7*8518 

8*1018 

9-0908 

10-2128 

11-1446 

11-2012 

11- 2817 
1W685 

12- 1765 

12- 7714 

13- 3101 


0-32884 

0*72887 

0- 86803 

1- 15740 
1-17650 
1-22337 
1-25000 
1*81944 
1*35474 
1-88020 
1-89814 
1^45838 
1-50115 
1-50115 
1-51532 
1-51009 
1-52777 
1-52893 
1-58530 
1-53587 
1-58935 
1-54976 
1-54629 
1-55092 
1-56324 
1-58159 
1-58785 
1-30590 I 

1-61111 I 

I-641T8 

1-65740 

1-67361 

1-T0717 

1-78379 1 

1-73611 

1-82870 

1- 92350 

2- 01329 
2-05881 
2-03944 
2-19907 
2-25347 
2^791 
2-47858 
2^55555 
2-53335 
2-85800 
8-01504 


0-48379 83*0717 

0-51532 81-0303 


25-3474 

21-9428 

18^20 

18-8240 

13-5996 

18-0785 

12-8000 

13-1263 

U-8103 

11-7851 

11^437 

10-0714 

10-6584 

10-6584 

10-5566 

10-5825 

10^727 

10-4348 

10^214 

10^176 

10-3861 

10-3328 

10-8478 

10-8104 

10-3010 

10-1133 

10-0831 


Name of Bodies. 


iteiffis, Gums, dx. 

\7aX«a....M..a.a..M.M.a..M..«.B 

JeOa.M. a. .a... 

Qnniiowder, dose shaken.. 

Tallow a..........: 

Butter 

Beeswax ■•.m....! 

Sodium........................... 

(^mphor.... 

Itosln ...#M....wB... 

^qtCha.a... a....... ........ . m.m a I 

Opium 

Gum Arabic 

Honey - 

Bone, of an ox.............«..< 

Bone, dry... 

Phosphorus 

Alum..w.M«. 

Gunjiowder, solid 
Nitre (saltpetre) 

Ivory 


Cork 
Poplar 

T^Tgh , 

Fir, North of England 
Mahogany, Hondnns 
Cedar, Americon 
Poim... 

Willow 
Cedar 
Cypress 
Elm •••■. 

Pitch pine 
Pear^ree 
Walnut 
Fir, Mar Forest 
Eldcrlree 
Orange-true....... 

Gbeny-tree....... 

Teak .....r 

Fir, Riga 
Mojde ......... 

Oak, Dantzic 
Tew, Dutch 
Apjde-tree , 

Tew, Spanish ............ 

Ash 

Beedi ..................... 

Oak, Canadian 


TTeight of a cable 
foot in 02 . and &>• 


53-0325 

58-1250 



02. 

cable In. 

*0000399 

400695-6 

-0003414 

46861-0 

-0005625 

2S444-4 

-0005382 

281547 

*0003787 

273IS-0 

-00060*10 

26533-5 

-0006429 

248S5-3 



5S-8750 

58- 8750 

59- 7500 

60- 7500 

61- 8125 
68-7000 
TI-SIOO 
88-5625 

90- 7500 

91- 0000 
103*6875 
103-7500 
107-1250 
107-1250 
109-0025 
118*7500 
119*8125 


15-0000 

23-9376 

84- 0000 
84*7500 

85- 0000 

35- 0025 

36- 1875 

86- 5625 

87- 2500 
87-3750 
37*5000 
41*2500 
41*8125 
42-5625 

48- 3750 
43^75 
44-0626 
446875 
46-6626 
46-8750 
47*1857 
47*5000 

49- 2500 
40-5625 

50- 4375 
52*8125 
53*2500 
54*5000 
57-0625 
60*6250 
04-8750 
64*3125 
66^250 
78-1250 
83-1875 
83-8125 


45-0000 

497500 

62-3125 

58-0000 

54-3760 

54-6260 

57-1875 

57-2500 

57- 3875 

58- 1250 
587500 

60- 3250 

61- 8750 

61- 9375 

62- 1250 
62-8125 
62-5000 
63^375 
34-1250 
64-2500 

34- 8750 
64*6875 

35- 3125 
73-1250 
77-1250 
77-5000 
90-7500 
93-7500 

114-8750 

126-0000 


Weight of a cnblc 
foot in ox and Ibu 


02. lb. 
1-280 -0800000 
1-524 *0952500 

1- 805 -1128125 

2- 222 -1888750 

2-444 -1527500 

8-611 -2253875 

4*300 -2387500 


Weight of 
a cable 
inch In 02 . 


0-51009 I 

0*53819 

0-54224 

0-54518 

0*54518 

0-55324 

0*53250 

0-53355 

0*68657 



-0007407 

-0008810 

-0010445 

-0012868 

-0014143 

-6020896 

-0024884 


29*7293 

29*50t.9 

29*3503 

29*2993 

28*9205 

26*4444 

27*9555 

25*0909 


20*6791 

19-0413 


16*3654 

16-0554 


115-2000 

717660 


49-7263 
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Site'. 

the revenue of the United — 

III. a 110. by irludi it \ras eoi 
deemedaod ^ ’ 


by irlufdi it \ras eoected that **alL s^ts shall be 
ta^ to bo of the degree of strength which the said 
hydrometers ^led Silk's hydrometers shall, upon trial by any 
officer or officers of the enstonu or excise, denote such spirits to 
Ibrs^ctcsmeintoforceon January 1817,and waste have remained 
in force until Augast 1, 1818, bnt was repealed by 58 Geo. III. c. 
SS, whicb estab^ed j^es's bydrometcr on a permanent footing. 
By 3 and 4 'VTil^ lY. & 52, § 128, it was farther enacted that the 
same instmmeutv and methods should be emjdoyed in determining 
the duty upon imported spirits os aihould ia virtue of any Act of 
FdTBament be employed in the determination of the duty upon 
sjttiits distilled at nome. It is the practice of the officers of the 
inland revenue to adjust ^Ws hydrometer at 62” F., that being 
the temperatnre at which the imperial gallon is de&ed as contain- 
ing 10 ih avoirdupois of distilled water. Thespecific gtarity cf any 
sample of S|niits thus detennioed, when mnltif^ed by ten, rives 
the ^ight in imunds per imperial gdlon, and the wea^ght of any oulk 
of mints dimedby this number gives its volume at once in imperul 

galiODSb 

Mr J. B. Keene ofthe Hydrometer Office^ Iiondon, has constructed 
an instnunent after the modri of Sikes's, bnt provided with twelve 
weights of different masses but equal volume^ and the instrument 
U nem used without having one of these attached. When loaded 
^th either of the Itehtest two weights the instrument is specifically 
lights than Kkes'sTiydrometer when unloaded and it may thus bb 
ttsed for specif gmntics as low as that of ahsolnte riedhoi The 
volume of eich weight being the same, the whole volume immersed 
IS always toesamfi when it floats at the same mork whatever wiriebt 
may be attached, ^ 


special 



„4 ivaicr. x ne scale is so arrunged that the 

ta g mul tiplied ^SandadJrftoiOOO gives the epwiBo 
gtantyvithTefereacetoiniteras 1000 . Ihavwdan -n-^ 
inetmTeaientiT long stem, different instalments ora 1.1 
aSre^ ** different parts of the scale os mmfinpyt |Q 

lie lactoeter constructed by Dicas of Uvemool 
h f «{e™>nation of the quality 

other les^t^ bnt 

- t^®’”’**“SiMnedtli(!yare compared iria 
dffl&ty of S?!;^ *"*^8 ohservaHons of the 
cat^thc*1tanrtl“nf rt’’^®****" ‘“*“8ed toindi- 

o^hfeh s«!S?&liriovrf ^ ^ 

consists of an hydrometer *almometer 

through wlucuX^tt “ o,fl»mber 

floir m a gentle ““<»««« to 

The peenThrita F. 

stream of water, as Uent«s«^*^f|j ®®“***ts in the 

as £a^'tS“S£r^ 

the ordinary hydrometer ar mcasuitd Iw o r 

and jioroBs bo^ noirf.,!^ *2®®!*}®' . - S®J’* 

consists of a glass tnl 
in a cap ■' 

^sriof mercniTlJL natatheWp^niS^ " is immersed in the 
riate E is then’^pSLfSit J 




the eurlHce of the tnerenty in the fube steads at M, that in the 
vessel J> briim at 0, and the height MC is measured. Let k 
denote this ^ght, and let FM be denoted by /. Let u represent 
the volume of air in the cup before the body was inscited, v the 
volume of the bofy, a the urea of the horizontal section of tho 
tube PC, and k tao hei^t of the luercnrial barometer. Then, 
by BoyWa law, 

(t« - 0 + oO { A - 1:) — (it - v)h, 


r— le-al 


A-Jfc 

nr- 


The volume u may be determined by repeating the cxpeiimeut 
when only air is in the cup. In this case and tho equation 
becomes 

(te+ar)(A-A^*«uh, 

whence ««r«r — y- • 

Snbstitating this value in the expression for.r, tho volume of the 
body inserted in the cup becomes known, and if sit septesents its 


mass its density is-^ 


(W. G.) 


HYDBOPATHY is tbe treatment of disease vater, 
nsed oattaudly and imrardlj. Like many descriptive 
names, the trord “hydropathy" is, defective and even 
misleading, the active agents in the treatment being heat 
and cold, of which Trater.is little more than the vehicle, 
and not the only one. Thermo-thetapeutics (or thermo* 
therapy} is a term less open to objection. The name 
•*hj|dn»patby," however, as being itself on advance on an 
earlier and less Iiappy designation, “the water cure,” as 
having obtained general currency, is here omployeA 
Hydropathy, as a system, or mode of treatment complete 
in itself, dates from about 1829, when Vincenz Priessnite 
(1801^1), a farmer of Giiifenberg in Silesia, Austria, be- 
gan his ^blic career in the paternal homestead, extended 
so as to accommodate the increasing numbers 
by the fame of his curc.v Two English works, however, 
ott the medical uses of water had been translated into 
Gennan in the centuiy preceding the rise of the move- 
ment under Priessnita One of these was by Sir John 
™«r, a physician of Lichfield, who, struck by tho reme- 
dial use of certain springs by tbe neighbouring iieosantty, 
m^gated tbe bistoiy of cold bathing, and published in 
1<02 his or tie History of CM Batimg, 

Mi Atutent and Hodem.” The book ran through 
editions within a few years, and tho translation was larcelv 
draiTO Bpm ^ Dr J. S. Hahn of Silesia, in ji work pub- 
hshed m 1<38, On, the Healing Virtues of Cold TVafer, 
/nwaitffo and Outwardly applied, as proved hyJExperlente 

enHrt^ar »■***? »™* Currie of Lii'orpool, 

Si ^ Water, Cold and 

11 tK Fevers and other Hiseascs, published 

German bv Michaelis 
^«8!^‘“I‘.(180T). It was highly popular. 
^ “ scientific basis: ^Kihn’s 

Wb meanwhile created much enthusiasm among 

ta societies having been eveiywhere formed 

£ m^icinal and dietetic use of water: and 

republished them and 
dS£ movement by unqualified commen- 

ST),? J for all diseasea In 

doubtless anlfah^Mft”*? “ zealous advocate, and 
thus In h. h«> J origin of hydropathy is 

pra^ion “d to theSSLi 

WS to ®wcoptim that water had curative 

firaSn«i iT ^ ^ **“®“*e ®ems to have been 

of Sicily, Father Bernardo, 
foed water 

out Euiuue • bnt ow5? **’ a great stir through, 

1 OS t^tda the exception there 

mSSMs the remedial use of water, nothin J in the histo^ 


HYDRO 

of medicine tiiat approaches in completeness tlio system 
of Friessnitz, thou^ much leading up to it cau bo dis- 
covered. Among most iirimitiye peoples, indeed, both in 
the Old and in the New ^Yorld, the existence of one kind 
or another of hydropathic practice can be traced ; and the 
fathers of medicine made frequent reference in their 
writings to the employment of water. The warm bath 
came into use at an early period (see Baths, voL iii. 
p. 434) j and the cl3'3ter, shower bath, douche, plunge, wet 
compress, drop ba^, head and foot baths, are mentioned 
from time to time, as also combinations of heat and cold 
and primitive modes of sweating, until, before the end of 
the 17th century, all the processes of modern hydropathj', 
the wet sheet pack and induced cutaneous crisis alone 
excepted, had' become known and were in a measure prac- 
tisedL Prominent in the roll of names associated more or 
less with the advocacy of water in earlier times arc those 
of Asdepiades of Prusa (90 B.O.), sumamed '^vxpohtvnp 
(«cold bather”), Antoninus ]i[nsa(30 B.a), famed for his 
cure of Augustus by cold water (comp. Hon, Spist. i. 15, 
3-5), Qalen (130 A.D.), Bhazes (923), Avicenna (1036), 
Cardan, and Van der Hej’dcn. Raymond of Marseilles 
(1755) gained a prize for the best treatise on the applica- 
tions of cold water in disease, and anotlicr prize cssaj* by 
Martean shows what knowledge of the subject prevailed 
in his time. 

At Gnifenberg, to which the fame of Friessnitz drew 
X>ooplo of every rank and many countries, medical men were 
conspicuous by tlicir numbers, some being attracted by 
curiosily, others by the desire of knowledge, but the maju- 
rify by the hope of cure for ailments whidi had as yet 
proved incurable, Manjr records of experiences at Grsifen- 
berg were published, aU more or less favourable to Uic 
claims of Friessnitz, and some enthusiastic in their esti- 
mate of his genius end penetration ; and from these alone 
can a knowledge of his practice and views bo obtained, not 
a lino having over been written by this singular man. To 
Captain Ciaridge was due the introduction in 1S40 of 
hydropathy to England, his writings and lectures, and later 
those of Drs Wilson, Gully, and Edward Johnson, making 
numerous converts, and filling the establishments opened 
soon after at Malvern and elsewhere. In German}’, France, 
and America hydropathic establishments multiplied with 
great repidi^. Antagonism ran high between the old prac- 
tice and the new. Unsparing condemnation was heaped by 
each on the other ; and a legal prosecution, leading to a 
royal commission of inquiry, served but to make Friessnitz 
and his system stand higher in public estimation. 

But increuing popularity diminished before long that 
timidity which hitherto had in great measure prevented 
trial of the new method from being made on the weaker 
and more serious class of cases, aud had caused hydro- 
pathists to occupy themselves mainly with a sturdy order 
of chronic invalids well able to bear a rigorous regimen 
and the severities of unrestricted crisis. The need of a 
radical adaptation to the former class was first adequately 
rerognized by John Smedley, a manufacturer of Derbyshire, 
who, impressed in his own person with the severities as 
well as the benefits of “the cold water cure,” practised 
among his workpeople a milder form of hydropathy, and 
began about 1863 a new ora in its history, founding at 
M^ock a counterpart of the cstablishment^at GriLfcnberg. 

T^ilst hydropathy as a system has been gaining favour 
mth the people, and receiving ample acknowledgment from 
the more liberal members of the medical profession, indi- 
^dual measures have from time to time been advocated in 
the medical journals and adopted more or less widely in 
pa^icular diseases. Brand of Berlin, Baljen and Jiirgenscn 
of K.iel, and Liobepeister of Basel, between 1860 and 1870 
employed Uie cooling bath in abdominal typhus with results 
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which, after oveiy deduction on the score of defective dassi- 
'fication had been made, were striking enough, and led to 
its introduction to England by Dr Wilson Fox, whose able 
monograph commanded genoml acceptance. In the Franco- 
German war the cooling bath was largely employed, in 
conjunction frequently with quinine ; and it now holds a 
recognized position in the treatment of hy^icrpyrexia. The 
wet sheet pack'has of late been much used in fevers of all 
kinds both in private and hospital practice; and the Turkish 
bath, introduced about twentj’-four years ago by Mr David 
Urquhort on his return from the East, and ardentl}’ adopted 
by Mr Barter of Cork, hlis become a public institution, and, 
with the “morning tub” and tlic general practice of water 
drinking, is the most noteworthy of the many contributions, 
by hj'dropathy to public health. 

Tlie theoretical basis of hydropathy is wide and funda- 
mental enough to include w’ithin its scope all disease. 
Each individual coll of the mass constituting in various 
forms and combinations the human body being in its growth 
and function dependent on and regulated by the nervous 
and vascular sjatems, themselves cellular, and every de- 
rangement of these colls originating in or being attended 
with a derangement of their nervous and vascular supply, 
and that supply being powerfully and in quite diverse ways 
influenced by heat and cold, — all morbid conditions of the 
economy may be influenced materially by the regulated 
employment of heat and cold, whicli are entitled therefore 
to rank as pow’crful factors in therapeutics. 

Hydropathy insists in quite a special way on the necessity 
of re^rdiug disease first in relation to its cause. It next 
requires that w’hatever assistance may be afforded to the vis 
meiUcairix natural should in the first place be similar in 
kind (t.ft, should be natural or phy’siological), rather tlmn 
olicn to it and drawn from sources remote and strange ; 
and, while proceeding on lines whidi have been common to 
all medical practice from an early period, it docs so by agents 
hitherto strangely neglected, though not unknown, and 
effects its purple in ways less open to objection tbnn 
those it would displace. For example, when local deple- 
tion is required, as of the lung in pneumonia, or the brain 
in hremorrhagic aimplexy, the final withdrawal from the 
gciicml circulation of a quantity of blood is deprecated as 
unnecessary’ for the attainment of tlie object in view, and 
prejudicial in the after period of convalescence. .Hydro- 
pathy substitutes a diversion to parts indifferent, ns ^e 
extremities and general cutaneous surface, and so material 
and sustained os tobo much more effectual; while at the same 
time it holds in reserve the abstracted blood to ])erform its 
part in the restoration of strength. Where purgation is 
employed to derive blood from tho brain, liver, or kidneys, 
a higlily sensitive and vital membrane is more or less 
injured thereby', and convalescence proportionately imper- 
illed. Hydropathy selects the skiu as more accessible than 
tho mucous moinbrane of tho alimentary tract, more service- 
able also, and less, if at all, susceptible of injury, cither 
temporary or permanent. The skin can widi safety be used 
for counter-irritation, and is a reservoir of capacity* almost 
unlimited, into which to divert the excess of blood from 
die brain or other part, while for purposes of excretion it 
is not inferior to die bowels tlicmselves, and, unlike tho 
latter, is left oven more efficient than before. In tho febrile 
state, a reduction of pulso aud temperature, and relief from 
pain and sleeplessness, were commonly' attempted, at tho 
period when hy'dropathy was introduced, by' depressants, ns 
antimony, ipecacuanha, and perhaps large doses of alcohol, 
in combination with sedatives, as opium and chloral. Im- 
paired di^stion and depressed vitality wore results in some 
moastire inevitable, and alway’s of moment, especially in tho 
more protracted fevers, where recovery becomes a question 
often of simple physical endurance. By means of the wet 
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dieet coolit^ compresseSi spongings, and allied mea- 
Buies, these ends axe attained with compamtivc ease, cer- 
tainty, and simplicityy and with entire freedom from 
olpectionalile secondatj e&cts. 

The agents of hytopathy are at once simple and 
complex, — simple in their elements, and complex in their 
combinations and modifications* They afford the phydeinn 
a series of effects almost infinite in Tariely, both in kind and 
in degree, both immediate and remote. According as heat 
and cold^ are used in their extreme or their intermediate 
degree^ sin^ or in combination, suGcessivel3’ or alter- 
nately, momentarily or continnottsly, diy or moist, and 
accoxAngas the primary action is utuizedortbe secondary, 
^ their effects differ. The direct or primaiy effect of cold 
is to depre^, c<ml, and de^dete &e part concerned. If its 
exhibition is brief, reaction (an important factor in hydro- 
pathic practice) q[iucldy estabfisbes an oj^osite conation, 
stimnlatlng riie part, and determining an increased flow 
of blood to it, with increase of its temperatnra and idtal 
activity. K it is continm^ the prinuuy depression b 
maintained, and the Tevnbive or secondaty effect delayed 
or averted. The duect effect of heat is to increase the 
amfmnt of bbod present; but if the exhibition is brief, 
and evaporation is pennitled, the conlraiy effect is pro- 
duced, viz., depression, coolness^ and depletion; if it b 
contmnon^ the primaiy effect b preserved. Thus with truth 
It may be said that cold heats and heat cool^ while the 
conrarae^hfa good, and that by simple variations of 
acCaiX From the intermediate temperatures (80* to 100") 
sunpb sedah^ eSTects are obtained, with nbseace of second- 
^ or revive effeeb in proportion as tho temperature 
of the part is appraxiinatc*! ta Besults vary nbo occord- 
the subject. In local inflammations, 
^touous cold benumbs and contracts^ continuous heat 
soothes and relaxes. Momentacy coM excitesL heats bv 
»tensifift» inflammation; while momentary 
hrat soothes ^y ©oob the inflamed part hr the 

^ earlier stages and aente varbties 
^n)f?**rt***^***^°* thora*^xB, continuous cold or transient hot 

and brief applicotions of wld 

ganeral feveridmess. ctm. 


I sedative, sadorifie, and stimubtor of entaneon^ cxrretimi. Therv 
I are numerous modirtcalions of it, notAbh* tlie cooling tvii'k, nlicn- 
tbe m^pings ore Ioo«c and scanty. pcrmftfmgcr.ii»onit!ou, nnfl tin* 
application of iadefmitc duration, thcsbrvt b ingranrltn 1 ns it drir%; 
tins isof great rolucin pratracted febrile condition*. Tliere are a 1 «o 
local packs, to trunk, limbs, or head scpimtoly, wbjcli am derirativo, 
sootbmc:. or stinmbting. according to circnmstancc and drtaiL 
(h) Hot air imths. the chief of which is thcTarkidi (nrti|*erlv. tho 
Koman] bath, consisting of two or more chnnilicra rancdnc in 
: tcmperatarefromZSO* to 212 ’ or higher, but mainly ncpiifli 15 ^* 
curative purposes. Kxposurab fioni twenty minutrs unto twohonra 
acconlini! to the cIRct smipht, and is followed by a p'ueral Intb and 
lybyra^jagaiidsliampooing. Uiuthnubting. derivative, 
p, sudorific, and nUemtivp, pntrirfaliy ptMunlinc t 5 «-nc 
c|ut^ br lacTO«e of the imtnwl jrjvt.- and mxsir. It iletermiiK. 
i »e blood to tin; surface, rcdueinj; internal const>.-.tii>na. Is a iMitenl 
diarihoretlc, nnd. tltKiucli the exiirnies of heat nnd i-oJiL i»n»eir«. 
live nerrons wnl vaecnlar rtirawbnt end tonic. Mwhid crotithi 
and secretions isalNO the urgeinir, (!««ty, and thcnmatic d&heei> 
are henefienUy influcncetl hy it, l lw lull mek and TntkM, Uth 
hare hetimii them u<utpcd the iilwe and bctterwl the fnnetion of 
the once familiar hot l>aih. TIic llncebn orFtrani hith and j)«. 
lamp holbaro wmilivcand inririorv-niftiesortliemmlrhi Tnrki^Jj 
/“l * 5 * atmosphere of vrliieh r.iiir.ot !«■ loo dn* ami jmrr. 

(c.) Gcncml laths compiire the rain (or nctdli'), siiwy (or m<e) 
shower, _ shallow, planra<, douche, wave, and rominon monlni' 
tlieUnppiM slicct, and lot and coJdsi-wrfm?? 


sponge ba(h.s with „„„ 

and are wmWions jis a rale, of hot and cold iialrr. ‘iTh.Vore 
stunnlnting, tonic, derivative, and deti reent. ' 

fnii «•* (or »5ltiiifr). dourhe (or sMut- 

log), spiosl, foot, and head liafhs, ofjint or cnM water, sincIvWin 

SS!l“n ” nltcraate. Tbe Mtr, hind, and fSt i nils 

«l^niati,;nsof tot nod 
th7i ^ ! . J P®*®**1 oihrt >n Vnscuhr stnds and l-ttorar of 
the nervous i^em and nlworhrnts. jSxlding T,iltuildc reralLi in 
lo«l congestions and chronic inflamiiaW *• "•^*** 

ri^-I fCIlVislmwAm MnMo.au—i. t -m ^ _ . 






nalace to the interaal ot^ns^. n *““** cutaneous 
*a«T mucous man, !.—- |P|^ fadneys and alimeiN 
for remedial purposes. ’ This acw^ffc utilized 

in the etiology of diseasn. fomihar enough 

iydropatty. ^ ^ putposes in 

eM are^^^ of wto heat and 

auacold, -i-j 1!^-* ™ ecoiunny iiTe.-^i»i 


'uvolymg doubtless 
auccccsors. 


and a more 

dirMtipn and cMiroJ. Tiiis^mntL* * 


nftfiBnmherof^^iS ^ ^^ V Yt«hwt enveloping 
SSi“ ’T^tesJ* «»«*fo8or iX oner It; fS 

telOO.wana, enaatoraJOT. t^^rem W‘ 


direction MdcwrfrohYlV&Tfan^^ri*?*' 

mwlnd states of the hlood (cacliwiial'i^ns***''?*'''’ »« 

defect in the mgaiu of ii*»imihtion *K«n demugcinent ot 

riiennwliMDX^rem the 

T^he continnons annlicatiou to » (‘‘•Jf-* sypliilw*. 

fondsgo or ponltiw (mediums 

and moisture) stimulates, in n orwanulh 

nervous Mti^y, “Kds* It mav ft «“» 

ton» cases honn, in othew moffi few dnj-s or weeks (in 
Pustnlar, ewtultimntclv"sdvlU ibielflnt«™^* then 

commenittretc with the area ci(^ hi *"•*«« 
the latter stage, a eopiom disrfS^of veii« *?{“’•«••• Is, in 

fotid, varied owasimnllv whh^^A« !”*»' dually 

green, and accompanied with ^itcliinw ^ hrou n, hlne, or metallic 
^ncral tcmperehire is not rSt# ?! intense. Tlic 

mlisM for 'the Si day or two fcll. *’*? escept 

naturel rate; the wcMit and atan»#i./ ff. quick, to a 

^m the outset, anilfe the nalb&,!"i‘ favonmMr cases 
common to find tbe nno^t^r ^ is not nn- 

m^nngnnd a return of tbcimnnlL* frettlom from 

^ apMarance of an cstenshr 

^'““twas.continnialwitCt Jto^ tto akin. The 

rfeanliness reqnins) fee nnd unaltered (save as 

®f the caae. itto at ^ no mw offi I® «»foro 

mw«afiMd With pus hut With Seram 
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flimply ; and finally, still \ntliout ohan^ of applioatton, tlio skin 
will koal, or, at most, show a little psonasis, pityriasis, or oczoma, 
or, it may be, but a faint tinge of red. The bandages are then 
withdrawn. The original i^ymptoms meanwliile hare disappeared 
with more or less cclorih^ana completeness ; and with the eruption 
has departed the disease that called for it and made it possibly 
Strength grows apace, no longer taxed by disease or crisis, until 
recovery in appropriate cases is absolute and secure. 

Occasionally the cutaneous inflammation extends in the fonn of 
psoriasis, eczema, sudamina, a papular rash, or a succession of boils, 
mvading parts untouched by the wet compress. This is called a 
general ensis; it usually occurs in the lost stage of the local one, 
sometimes after it has ceased, and is advantageous and transient 
Debility, whether pre-existing or consequent on the crisis, may call 
for some modification of its severity and duration, whether by 
instalments at proper intervals, or curtailment in the later stages, 
tbe natural emunctories being relied on to complete the work of 

S alification at greater leisure. A residuum of iucuroblo oi:pnnie 
egeneration, as of the kidneys or liver, may likewise put limite to 
recovery, and provide perpetual material for crisis until tbe patient 
is worn out in a vain and ignorant attempt at enro.^ It was the 
failure of the earlier hydropatbists — ^tbrough inexperience, default 
of medical education, or inordinate enthusiasm — recognize these 
limitations, that brought crisis into its present discredit aud com- 
parative desuetude, where it is necessary from these or other 
causes to relievo the patient of the eruntion, the^ substitution of 
nmplo ointment, unsalted lard, or otlier olca^nous or^ viscid 
material for tbe stimulating bandages or poultices, permits the 
excitement to subside, and, with occasional exceptions, the skin, in 
a few days, it may be hours, bears little trace of tbe eruption. 

In the course of bydropathic treatment there occur, tliougli rarely, 
attacks of diarrhoea, sickness, diuresis^ or diaphoresis, whicn, having 
been observed freauontly to mark the turuing point in the history 
of the case, are held to be varieties of crisis, disturbances attendant 
on the expulsion of the materies morbi from the svstem. 

The theory of crisis may bo stated thus. The dimtivo and 
assimilative oigans are, as is well known, involved, whether 
primarily or secondarily, In by far the migorit}** of morbid conditions. 
Thoirproduct, the blood, undoi^ingconstant renewal, bcoomcsncccs- 
sarily more or less impaired, -Hioprivod of the blindness that pertains 
alone to a pure and perfect condition, with what may be termed an 
inflammatory disposition as the result The most familiar, because 
pronounced, forms are the gouty, rheumatic, tubercular, and 
strumous diatheses. Liter the oxcretoiy organs, in common with 
the whole economy, must more or less become deranged, with 
additions, in conscqnenco, to the sum of morbid oloinonts In the 
blood, such as unemic and biliary matters. A vicious circle of action 
androaction is established from which escape is ^flicnlt if not im- 
possible, in its more pronounced developments. The digestwe dis- 
order begets imperfect and impure blood, and the morbid blood 
k^s up, and cecUris paribm increases, the initial and originating 
digestive disorder. In all but its most advanced stages ordinary 
measures, hydropathic or other, may suffice to break this chain, niicf, 
hy eliminating^ one or more of its links, render recovery possible, 
or accomplisli it It is when the complioatioii is beyond their roach 
that the domain peculiar to crisis bc^ns. The suiicrior vascularity 
and vitality of tbe digestive o^ns— the alimentary tract of mucous 
membrane, tlie^ pancreas, anf tbe liver — ^is whnt makes them (in 
addition to their susceptibility to injury tlirough errors in diet) so 
commonly the seat of diseased action. The highly nervous and 
vascular structure of the skin makes easy its elevation to at least an 
equality in vital activity with the mucous membrane. Warmth 
and moisture continuously applied to a given portion will, in time, 
offect this, aided doubtless by niauernuon and denudation of tlic 
cuticle and exposure of the sensitive cutis vera. It thus becomes 
the^scat of latest vital nctmty ; pre-eminence in morbid activity 
naturally follows, and a genuine metastasis is cflcctod, such as the 
natural histoiy of disease is rich in examples of. There is a decline, 
pro faa(o, of the primaiy internal disorder under this combined 
pressure, first by the diversion of morbific elements, and then by 
the diversion of an appreciable quantity of the blood itself, aud by 
rounter-irntation, when the site of the vicarious inflammation lias 
been selected with that in view. The aid of n sustained derivation 
to the entire cntancous surface and the extremities is at the same 
tme secured by means of the Turkish bath, full packs, and other 
stimulating agents, wlule, at the same time, due care is token to 
eliminate and negative the original causes of disease. The sum of 
morbid activity is for the time being increased and intensified ; but, 
in the now location, no longer self-supporting and self-perpetuating, 
It 18 sooner or later exhniisted. Tlic change in the Tolation of the 
matorw morbi to the digestive system puts an end at one and the 
same time to the onginating and sustaining conditions. IWic failuro 
or simpto countor-irritotion (whore, os by sinapisms, vcsicatorics, 
TO., the imtont is derived from without; to eflcct the same result 
in many of the cases afterwanls cured by crisis negatives of itself 
the view that the results of the latter are to he attributed to the 
element in it of counter-irritation alone. 


-H Y D 545 

JiihUoimiphp^ATnoiU Indiffestfon and Hm Treatment bp the Zoeat Appffca 
iion ofjleat and 1847; BnlbirnlQ, irafer Cure in Consumption, 1847, 

Jipdropathie Aphorisms, 1856, nnd A Pita for the Turkish Bath, 1862; 
llnymird, //of and Md Baths, 1716; Bcnl-Bardc, TraiU ^Jfydroth&apie, ISlii 
Buslinan, Observations on 1846; darldgc, Oofd Water Cure, or 

Jltidropathp (passed thronsli nineteen editions In 18 months), 1841, Facts and 
Bvidence in Support of Hydropathy, 1843, and CoXd Water, Tepid Water, and 
Frieiion Cure, 1849; Cohn, Kaltaasser-JMIkunde, Lclpslc; (hescenzo, Ragiana^ 
menti intomo atla nuota itedieina dell* Acqua, 1727 ; Currie, kiedleal Reports 
on the J^eets qjr Water, Ac., 1707; Dunlop, Philosophy of the Bath, 1873, 
East, Prtnetfies and Practice ef the Water Cure, 1850, and Hydropathy in tht 
Biseascs of Women, 1850 ; Flpver, Psychrdousia, or the History of CcAd*Bathing, 
TO., 1702; Fste, Manual ef the /iaM, 1856 ; Gibbs, Utters from Qrbfem 

5«v, 1847 ; B. IT. Graham, Greenberg, or a True Account ef the Water Cure, 
1814; T. J. Gmimm, Cold Water System, 1843; Gully. The Simple Treatment oj 
Disease, 1842, Rxpotflfon of the Symptoms, TOn ef Keuropathy, 1842, Water Cure 
in Chronic Disease, 1847, and Water Cure in Acute Disease, 1868 ; J. G. Hahn 
(Breslau), Cold Alston in Fevers, 1737, and Cold Sponging in Fever {In Acta Oer- 
fnait/cu), 1736; J S. nalin (Schwcldnitz), Observations on the Healing Virtues 
of Cold Water, 1738 ; S. Hahn, PsprArofuifa rctervm Renovata, 1738; llancocke, 
F€br(fagum Magnum, or Common the Cure ef Fevers, 1700; licndenon, 
TWurincnr of Disease by means of 1869; Hunter, Hydropathy for Home 

Use, 1879; Jackson, E:^sition ^ Praetice efCeUd Affusionin Fixers, 1808; E. 
Johnson, Hydropathy, its Theory, Prineijdes, and Practice, Theory and Prin* 

cfptes of the Water fyre, 1852, Domestic Practice of Hydropathy, 1849, ond Hydros 
pttthie Treatment of Diseases of Women, 1849; H. F. Johnson, Researches into the 
RffiXts ofCdtd irif/rr, 1850; Johnson, Results of Hydropathy, 1846 ; W. Johnson, 
Hydropathic Tneatment of Childrm, 1846, and Journal of Health, 1852; King, 
Hot and Cold Dalhing, 1738 ; E, W. Lane, Hydropathy, or the Hatural S^strm of 
Medical Thralnimt, 1867 ; R« J, Lnnc, ot the Water Cure, 1851 ; Sir E. B. 
Lytton, (hofessioHS of a Wafer Patient, 1851 ; Maclcod, Theory of the Tiratment 
of Disrate, 1668, Mnyo, Cold Uhtfr Cure, its Use and Misuse Rjcamined, 1845 ; 
lUchnnlson, Fourteen Tears' Rjrperience of Uotd Bktcr, 1867 ; Bumford, Salubrity 
of Warm Bathing, 1802; Slicir, Hydtopathie Family Physician. 1&S7; Short, On 
the Inward Use of Cdtd irofer; Seliwcrtncr, Medieina Vera Universalis; Simpson, 
Observations on Cold Balhing; Sniedley. Practical Hydropathy, 1879 ; Smctliunt, 
Hydrolherapta, or The Wafer Chtre, 1843 ; Smith, Curiottlies of Common Water; 
^nco. Constipation Cured by Cold BTrlsr, 1784; Todaro, De Acqua lidgida; 
Iral, Hydropathic Rhcyeloptrdia ; Van der ITcyden, Arihrit(fnffufi* Magnum, 
Ghent, 1610 ; Wainvriglit, /n^v/rp into the A’ature and Use of Baths, 1737 ; Weiss, 
Handbook of Hydropathy, 1844; Wilmot, Tiibute to the Cold Uk/rr Ckiv. 1843; 
Wil^, PHnetples and I^etice if the Cold Water Cure, 1654, and The Water Cure, 
18to ; Wright, Memoir on Cold AffUtlon in Parers, 1786. (W. B. II.) 

HYDBOFHOBIA, from vSup, water, and ^ojSeo), to fear 
(Syn. Itabies, Lyssa), an acute infectious disease, occurring 
chiefly in certain of tho lower animals, particularly the can- 
ine species, and liable to bo communicated by them to other 
animals, and to man. The main features of the disease are 
similar alike in tho lower animals and men, but that peculiar 
symptom from which the malady derives its name, viz., the 
dread of water, appears only to aifcct the latter. Babies 
as it manifests itself in animals belongs to the subject of 
veterinary medicine; the present notice refers only to hj’dro- 
phobia ocenrring in man. The disease has been known from 
oarly times, and is alluded to in tlic works of Aristotle, Xeno- 
phon, Plntarch, Yirgil, Horace, Ovid, and many others, as 
well as in tlioso of tiic early writers on medicine. Cclsus 
gives detailed instructions respecting the treatment of inon 
who have been bitten by rabid dogs, anddwells on thodangoK 
attending such wounds. After recommending suction of 
tho bitten part by means of a dry cupping glass, and 
thereafter the application of tlie actual cautery or of strong 
caustics, and the employment of batlis and various internal 
remedies, ho says: “Idquo cum ita per triduum factum ost^ 
tntns esse homo a poriculo videtur. Solot autem ex eo 
volnero, ubi parum occursom est, aqum timornasci, iSpo^o- 
piav Qrmci appellant. Miserrimoiu genus morbi ; in quo 
simul mger ct siti.ot aqnm metu cruciatur ; quo oppressis in 
angnsto spes Pst.” Subsequently Qalon described minutely 
the phenomena of hydrophobia, and recommended the ex- 
cision of the wounded part as a protection against tho 
disease. Throughout many succeeding centuries little or 
notliing was added to tbe facts which the early physicians 
had made known upon tlio subject. The malady was 
regarded with universal horror and dread, and the unfortu- 
nate sufibrers wore generally abandoned by all around them 
and left to their torriblo fate. In later times tho intestiga- 
tions of Boorhiavo, Van Swiotenj John Hunter, Magefldio, 
Breschet, Virchow, Boder, as also of Youatt, Fleming, 
Meynoll, Hertwig, and othor^ have furnished important 
information ; ncvortheless mudi remains obscure as to the 
nature and patliology of this formidable disease. 

Whatever maybe said as to the spontaneous development 
of rabies in animals — a view which is now generally dis- 
credited— there can bo no doubt tiiat in man tbo disease is 
in every instance tho result of tho inoculation of Uie virus 
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in tlie secretions of the month of the offedrf 
snimal into a wound or abrasion of the “““ 

SSfmS In the great m^jori^r of oae^ .O® P?, 


SisTd«; toAetoe'’Janrbiddig.b^ 

•calves, fovag. jackals, itc., are occasionallj the means of 
convJinS disease. Thereis no eridence 
nn be introduced into the ^tem ^dhont an 
Se surface. But it mnst be observed that even of those 
who have undoubtedly been bitten 1>7 
a proporHon subsequently suffer from 
where the bite has been inflicted on a jpt of fte ^^7 P» 
tected by clothing, the vims may be mped from the teeth 
of the animal before they penetrate the skm. Hence it is 
found that biles on exposed parts such as the face are W7 
much more dangerous than on other parts which are ordin- 
arily covered. But farther, individual susceptibility must 
be taken into account, for it is undeniable mny 
persons in whom the virus of ralnes has been inoculated 
^cape hydrophobia. John Hunter mentions one remark- 
able instance in which of twenty-one persons bitten a 
xabid dog only one sabseqnenily died from hydrophobia; 
and a comparison of the best authorises wonld seem to 
show that the proportion of those who are attacked with 
the disease to those who are bitten is less f^n one-half, 
Hnmerons popular fallacies prevail on the snli||ect of hydro- 
phobia. Thus it is supposed that the bite of an angry dog 
may produce the disease, and all the more if itm animal 
should subsequent^ develop symptoms of rabies ^ The 
ground for this erroneons notion is the £ac^ which is 
unquestionable^ that animals iu whom rabies is in the stage 
of inentetion, during which there are few if any symptoms, 
may by their bites conv^ tbe disease, thon^ fortnnatdy 
daring this early stage they are little deposed to bite. The 
bite of a non-rabid animal, however enraged, cannot give 
rise to hydrophobia. Another falladons notion, not alto- 
gether of popular origin, bat maintained by a few eminent 
professional authorities, is to the effect that there is no sneh 
disease as hydrophobia at all, but that the symptoms desig- 
nated by that name are entirely mental phenomena produced 
by tbe effect of fear of the consequences following a bite. 
It might be snffirient as a reply to this to point to the uni- 
form seqnence of terrible symptoms whidi mark the pro- 
gress of the malady when ft has commenced, and to its 
acute crarse and invariably fatal termination ; but there is 
the additional fact that very young children, in whom this 
feeling could scarcely be expected to operate^ ma y suffer 
and die from hydrophobia. 

Tbe period of incubation of the disease, or that time 
wbidi elapses between the introduction of the vims and the 
development of the symptoms, appears to vary in a tematk- 
uble degree, being in some coses as riiort as a fortni ght and 
in others ns long os several months or even years. On an 
avera^ about six weeks to three 

mont^ The tare instances of the appearance of hydro- 
phobia many years after the introduction of tlie poison are 
always mm or le» open to question as to sab^uent inocu- 
lation. During the period of latency, in which the patient 
seems pcrfertly well, it is supposed that the poison is nndciv 
going a sort of multiplication, both in fte previouriy 
wounded part and in the i^stem at hrge, somewL nnali 
S? J Ji *o £ementw6grocEas,ana that ultimately it comes 

nori'i deadly effect uiwn certain portions of the 
nervous sj'stcm. 

"When the disease is about to declnr. ii- 


drophobia 

ness and a kind of indefinite fear, ^ere is an nnns^ 
tendenOT to tallq and the articnlation is abrapt and rapid. 

in some instances the patients^ will not admow> 
that they have been ptevionsly Htten, and deny it 
with great obstinacy, yet generally they are well aware of 
fho nature of thmr malady, and speak despairingly of its 
coDsequencesL There is in this early stage a certain amount 
rf constitutional disturbance diowing itself by feveiidiness, 
loss of appetite, sleeplessness, headache, great nervous 
excitabilify, respiration of* a peculiar righing or sobbing 
diaracter, and even oocasiondly a noticeable^ aversion to 
liquids. These lyinptoms — constituting what is termed the 
nmlancholic stage— continue in general for one or two daj^ 
when they are succeeded by tiie stage of excitement in 
winch oU the characteristic phenomena of the malady are 
folly developed. Sometimes the disease first shows itself 
in this stag^ without antecedent qnnptoms. 

The agitation of the sufferer now becomes greatly in- 
creased, and the countenance exhibits anxiety and terror. 
There is noticed a marked embarrassment of breatlung, 
but the most striking and terrible features of this stage ate 
the effects produced by attempts to swallow fluids. The 
patient suffers from thirst and derires eagerly to drink, tot 
on making the effort is seized with a most violent suffocative 
paroxysm produced by spasm of the muscles of swallowing 
and breathing, which continues for several seconds, and is 
succeeded by a feeling of intense alarm and distress. Witib 
great caution and determination the attempt is renewed, 
but only to be followed with a repetition of the sdzure^ 
until the unhappy sufferer ceases mm sheer dread to tiy 
to quench the thirst which torments him. Indeed the 
very thought of doing so suffices to bring on a dioHng 
paroxysm, as does also the sound of the nmning of water. 
The patient is extremely sensitive to any kind of external 
impression; a bri^t li^l^ a loud noisc^ a breath of cool 
air, contact with any one^ ore all apt to bring on one of 
these seizares. But besides these suffocative attacks there 
also occur ^neral convulrions affecting the whole muscular 
system of tiie body, and occasionally a condition of tetanic 
spasm. These various paroxysms increase in frequenqr 
and severily with the advance of the disease, but alternate 
with intexTuls of comparative quiet, in which, however, 
there is intense anxiety and more or less constant difficulty 
iff breatMng, accompanied with a pecnlior sonorous expira- 
tion, which suggested the notion that the patient barks 
like a dog. In many instances there is great mental dia- 
tnrtoncG, with fits d maniacal excitement in whidi he 
strikes at every one about him, and accuses gf beii^ 
the cause of his Bnfferings,-— these attacks being succeeded 
by calm intervals in wlu^ he expresses great regret for 
his violent behaviour. During all this atage of the disease 
&e patient is tormented with a viscid secretion accnmnlat- 
ing in his month, which from dread of swallowing he is 
constantly spitting about him. There may also be noticed 
Buajqnng movements of the jaws os if he were attempt- 
^ bit^^but ^ese are in reality a manifestation of 
tihe spasmodio action which affects the muscles generally. 
There is great amount of fever, bat there is constipo- 
™®^>shed flow of urine^ and often sexual excitement. 
After two or three days of suffering of the most terrible 
description the patient succumb^ death taking place either 
in apatcaysm ox choldiig, or on tiie other hand in a tranquil 
m^er from exhaustion, all the symptoma having abated, 



^ »i:u»uuous Buctt os numbness, tinglina or itchinir ' I5ni,f niuiBrEO turown rnuen 

Tha symptoms Aaracterizing the premoaitore stage arecreS I tima “alaiJy, bat tie subject u at tbe preseat 

mental ^pressioa aad disquietude, together 'Kith lestiess- special attention of cectaiu eminent 

, b mer TOtn lesUess- 1 pathologists, and important and valuabla infonnation may 
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be anticipated. ' The chief morbid changes which have been 
described are evidences of congestion and inflammatory 
action in certain portions of the brain and spinal cord, but 
more particularly in the locality known as the “ respiratory 
centre ” of the medulla oblongata, where the accumulation 
of “leucocytes” around the small blood-vessels and in the 
surrounding nervous substanceare a prominent phenomenon. 
Similar changes have been found in the salivary glands. 
On the whole, however, it can scarcely be said that the 
■f nitnidttble array of symptoms above narrated are accounted 
for by these appearances, which in the opinion of some are 
in all likelihood merely the results of antecedent processes 
of an occult nature affecting ilie nerve centres and forming 
the essence of the disease. 

That emotional distnrbance is present is undeniable, for 
it is found that those cases of hydrophobia are less severe 
where there ia* no suspicion on the part of the sufferer of 
the nature of his complaint ; yet this only represents one of 
many dements. The function of the dghth pair of nerves 
(which are largely concerned in the processes of respiration 
and d^lutition) is disturbed in a marked degree, and it is 
probable that this is the portion of the nervous q^tem 
upon which the poison most powerfully exerts its speciflc 
action. But that the great nerve centres, viz., the brain and 
spinal cord as a whd^ are profoundly aJSected, is manifest 
in the tendency to general convulsion, the remarkable 
hypersesthesia, and the mental perturbation of the patient. 

The treatment of most avail in this disease is that, whidi 
is directed towards preventing the absorption of the poison 
into the lystenL This may be accomplished by excision 
of the part involved in the bite of the rabid animal, or, 
where from its locality is impracticable, in the appli- 
cation to the wound, of some chemical agent which will 
destroy the activity of the virus, such as potassa fusa, lunar 
caustic (nitrate of silver), or the actual cautery in the form 
of a red-hot wire. The part should be thorou^ly acted 
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on by these agents, no matter what amount of temporary 
suffering this may occasion. Sudi applications diould be 
resorted to immediatdy after the bite has been inflicted, 
or as soon thereafter as possible. Farther, even though 
many hours or days should elapse, these local remedies 
shoidd still be applied; for- if, as appears probable, some 
at least of the virus remains for long at the injured part, 
the removal or effectual destruction of tins may prevent 
the dread consequences of its absorption. Every effort 
diould be made to tranquillize and reassure the patient. 

'When once the symptoms of hydrophobia have declared 
themselves, little can be achieved by the resources of ths 
physician beyond palliating the agonizing sufferings and 
rendering easier the inevitably fatal event. 

Medicines cannot be administered by the mouth, owing to 
the impossibility of swallowing and the distress occasioned 
by the effort to do so; they must therefore be givcm 
either by the bowd in the form of enema, by hypodermic 
injection, or by inhalation. The most approved and potent 
agents are opium, bdladoima, curara, ^oral, and chloro- 
form inhalation. The vapour bath is also recommended. 
It need scarcdy be said that those coming in contact with 
the patient should guard agamst the risk of being bitten 
during the paroxysms of excitement, or of being inoculated 
by the saliva, for althou^ there are few if any wdl-authen- 
ticated cases of the disease being communicated in this 
way, yet the possibiliiy must be admitted. 

It should be remarked that occasionally an individual 
who may have at some time been bitten by a non-rabid dog 
manifests symptoms strongly resembling in many points 
those of hydrophobia. These are often simply the effect 
of fear, and have much of' the hysterical dement mixed 
up with them. They are generally of mudi less severity 
in every way than those of the true disease, and yidd 
readily to treatment appropriate to &e disturbed nervous 
condition. ^ (j. o. a.) 


HTDEOZOA 


T he Hydbozoa form one of the three dasses into 
which the Coelealera nematopkora (distinguished from 
the Cceleatem ponifera, or Sponges) have been divided, — 
recognized as such in the artide Cgqi^xtbra, to which the 
reader is referred. It results from observations made by 
Ernst Haec^l, since that article and the article Actibozoa 
were penned, that the Ctenophora should not be regarded as 
a class equivalent to the Bydrozoa. and AdinooM^ nor as a 
subdivision of the latter class, but that tliey must be con- 
sidered as a peculiar modification of the medusiform 
Hydroma (see final paragraph). If this conclusion be 
accepted, it will be necessary to divide the Bydrozoa into 
two primary groups or grades, for which the names Polypo- 
morpJui and CtenopJwra are proposed. 

The Bydrozoa correspond to the Linnsean genera Hydra, 
Tuhularia, Sertidaria, and Medusa. The name was applied 
by Huxley in 1856 to a group corresponding to that termed 
Bydromedvsoe by Togt (1851) and Medusae by Leuckart 
(1853), and embracing the<forms placed by Gegenbaur in 
his Blements of Comparative Anatomy (1878) in four classes 
viz., Bydromedusce, Calyatzoa, Thecomedusce, and Medusce. 
Our knowledge of the structure and life-history of the 
Bydrozoa, inany of which, on account of theb delicacy and 
oceanic habits, are excessively difficult to obtain in a state 
fit for investigation, has greatly extended within the last 
five yeara Whilst in the two Meades preceding tin's period 
the odmuable reseandies of Huxley, Gegenbaur, Agassiz, 
and Allman had brought to light and systematized a vest 
mass of information with regard to these organisms, the 
later observations of Clau^ the Hertwigs, Haeckel, and 


Metschnikoff, have corrected, extended, and added to 
their history, especially in respect of embryological and 
histolo^cal detail An epitome of the present condition 
of our kuowledge of the group is afforded by the subjoined 
tabular classification of its families, orders, and sub-classes. 

The definition and synonymy of the divisions recognized 
will be entered into, after a sketch has been given of the 
common structural features of typical Bydrozoa. 


Class HYDROZOA. 


Snb-Glasa I. Soypliomediifl8B (qn. EphjTomedusiB). 


Order 1. LtiGE]U!ABL&. 

Fam. I. ElentberocaipldiB 


„ 2. CieistoeaipidfB 

Older 2. OiscouEDUSiE (HoeclasI). 
Snli-Onler 1. CaliosiomoB. 

Fam. 1. Piotephyridas. 

2. Kauslthoidte......... 


Examplea. 

( Lncemaxla (fig. 12)i 
' ( Hulldystua. 
/Craterolophiiai 
' ( 31aiuiiiia« 


Kauidtlioe. 


„ 3 EphyrelUdn. 
„ 4. At<dlldiB. 

M fi. &‘clo]chid8e. 
Sab-Order 2. Semostoms. 


Fun. 1. Pelagito { 

„ 2. Qyonscldie ..................... Qyaniea. 

fli 3. S'benonldfle Sthenonio. 

M 4.* Aurelldie Anrdla CBgs- 26-31). 

Sub-Order 3. Bhlzostomae. ^ 


Fam. 1. TetngamelliB ■{ ^SJela. 

o j Ehlzostoma (6g. 24, d), 

„ 2. HonogameUiB — •“•••••••• '(cnanlicasa. 

Order 8. CoxoacEDtnLS (Haeckel). 

Fam. 1. (ShnrybdeidiB Gharybdiea (figs. 20-29)« 

n 2. Borsarldie. 

II 3. Ghlropsalmidm. 

Order 4. PEBOMEDUSiE (Haeckel). 

Fam. 1. Pel Ipl^llldie. 

^ n 2. Pezieryptidae. 
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Stib-Oau n. ETdromedois. 

Orier 1. GnsoBUkSTEA-AmoKEDCiA 

F«in*l»Tobiitaridae 

SL£adea{lria«..M....^.MM.. 


i Totmlaria (fig* 85). 
Hjbocodon. 

CotjuiorpbB (fig* 9i}» 
iPenmiia 

fBrapMma (ngs.SS, 3Q. 
(Fenbainni. 

I (flff 45). 


,1 C dadouenUs . 

„ ff. BlmeridiB ....... 

f, €.DMorpilds , 

« 7. CofTnlds ..«• 

n 9 JSydnetliiidai ..m.......... 

f, 9 ClsTidaB 


„ lOi. BjAiidje.., 


Orders GAXTnoBUjnjL4«mo¥EDCsj£. 
Fern. L Pluaiibrida...... 

n S. Sertidwidv 


[ ClBTatc^ 

[Garrela. 

DleoiT&e (flg. 40). 
fSan3ad8B<Sg.45). 
Gqttiw. 

Miyne (Are 41, 4Q. 
, -^Jr8Ctlota(flg.89). 

[ PodocQiTiie. 

/ dani^Ttanls (fig Sff) 
i Gordytophon. 
i Rplra (fig. 4Q. 


PliiiDiilarSa. 

AntenanlarfaL 

SertnlfloriB 

Haleclom. 


8. CasopannlaiMa . 


Ounpjmnlar&i (flgi 43^ 


4.ThaninaBtlete. 


(Obelifl. 
(TbaamanHas. 
jLafoea. 
iSIeUeertmii. 


n 9. iEqnoriiiae . 

Orders. ll^cRcnrzpciuB (Haeckel). 
Fun.S.Peta8UB .......... 

n S. Tnehjmemldn...... 

n 8 Aglanndte ......... 

n 4. Geiyo&ldft............ 

Order 4. NasciHmcsjE (Haeckel} 
Fasu L Gnnantli^ ... 

9 PeguHilda ......... 


RhdpaloDena. 

.... Ariania. 
riJMope. 

**** t Oarmarbu (figs. 46; iSy 


3.JEgln!dn . 
H 4.6o3isarkIa. 


Gimlimfflfis 50; U). 
liEff 


1 

■•{ 


Older S. RroBocoBALUvx (Boaeley). 

Fam.! MlQeporids — Mmepwa (fig*. 68, 6?). 

, S.SlftaMaM> 

Orders 8 nrosorBou. lA*ljilu»{dg.8i). 


SiA^rder 1. Pbraophorldft. 
. AtboiyMate . 


Ftta. 1. AtlMnylLiwB .... 
It & nqrsophondx ... 

9 SsAgnlmfdx... 


AtboiyUa. 


4. A 

5. 


l*Z%jaa)idi8.. 


* ^ MNllUP atf laaai 

Sbf^Mer8 CalrD^orldae. 
Faia. X. Rljqpqpoalidx ..... 


Ugid&uKflg 67|S) 

AnotemlaT ^ 
Hmaopfayaa, 

FbyaaUa. 

Gleba. 


SsXMplqids . 


9 *-54oni 

Sofb-Oiderd. 




Itn. 

Fa]a.l.VeleUlda ... 


mu tr j 

a prater simplicity of ultimate 
great a complerityof Ltw^fw^^- “ 

proceeds after fertiliafon 

in such a way tliat the transverse fission 

in two hyerieSontSS SL" 

u known as a dlUastn]. formed 



bjr the dtnsioQ o^ the primaxy cells, and that by no 
means in all cases) received from Allman (PAtL Tramu^ 
1855 ) the names respectirdy of the 
ectoderm and the endoderm, having 
prmonsly been shown by Hnxiqr 
( 1849 ) to be the fundamental mem- 
branoue constituents of which the 
most varied parts of the more com* 
plex Hydrozoa — such as tentacles, 
swimming bell^ and ai^bIaddet8 — 
are built up in the adult condition. 

Huxley also pointed out the iden- 
tity of these membranes with the 
two primary layers of the vertebrate _ ^ 

embryo. The endoderm and the 
ectoderm, which present the^elra, 
as 18 now known, in toe dlblostula (or endodenn: cr. cetodenn. 
gastnila) phase of aU Enter^ ve- ^ 
main in^rycfroaNz (and alsom the auied ■dmfmir) 
groups of Qceleniera) as permanently distingnishable ele- 
ments pf stmctnre. This important disposition is associ- 
nted with and dependent on the simple dnracter which the 
archenteron or primitive digestive space retains. Into what- 
ever lobes or processes the sac-like body may be, so to 

t 




- —•enteric cat Itjr. 

ep^, monlded. vrhether tentades^ or broader expansions, 
into these the cavity of the archenteron is extended in the 
first in^noe;^ and where the actual cavity is obliterated 
ttte endodermic cell-layer remains to represent it (Qeffiss- 
pl^ or endoderm-Iamello, see figs. 7 and 1 G) ' 

A- whatever canals or spaces ate discovered in 

the enbstance of a hydrozoon (excepting only the envitr of 

f ” continuntions 

d tile one ongmal entenc cavx^ of the diblostnla, and aU 

oo^a^hw in free communication with' 

nf sram to present alower grade 

^mrterfriUP ^«® communication between- 

AU ^ archentenc space, yet exhibit a difiTerentia- 
space into on axial and a periaxial portion-^ 

oS^tfT nS?" S”** The difTerentiation ^ 

A. 5 ‘i*® periaxial portion of 

condition which 

^ractenzes the adult forms of the Cedomata, or animals 
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tritli blood-ljmph space distinct from digestive canal.^ 
With the attainment of the codomate condition, the two 
fnndamental cell-layers, ectoderm and endoderm, which still 
appear in the embijo, become so far interwoven, and their 
prodncts so highly differentiated, that it is no longer possible 
to recognize them as anatomical strnctnres in the adnlt. 

The only deep-seated distinction between Hydrozoa and 
Anthozoa (the A^nozoa being thus termed when the 
Ctenophom are detached from them) appears to be the 
particnlar differentiation of the archenteric space in Ant/iozoa 
which has jnst been noted. It is no longer possible to 
separate the two groups from one another as Pxoarii and 
Endoarii, as was proposed by Bapp (Ueber die Polypen im 
Allgemeinen and die Aelinien insbesondere, Weimar, 1829). 
— the first term indicating the Hydrozoa as possessed of 
esternal generative organs, whilst by the latter term the 
Anthozoa are 'pointed to as having internal generative 
organs.^ This distinction brea^ down completely in the 
case of Lueemaria, and even in that of the so-called phanero- 
carpous and some other medus<e wliich discharge their 
genital prodncts by the month, and quite rarely by mptnre of 
the outer body-waH The tendency to form calcareons 
deposits in the deep layers of the ectoderm, or mesoderm, 
as it has been termed, exhibited almost nniversally by the 
Anthozoa (whence the name Coralligena applied to them), 
is distinctive of them, though it has been shown first by 
Louis Agassiz, and more fully and recently by Moseley, to 
be paralleled among Hydrouta, by the external calcareous 
deposits of the abundant and widely distributed Millepores 
and Stylasterids. A minute distinction between Uydrozoa 
and Anthozoa, which does not, however, hold good uni- 
versally, is found in the form of the barbed threads ejected 
by the nematocysts. . Instead of the complicated forms 
present in the latter group, the Uydrozoa are usuidly pro- 
vided with either an unbarbed thread or one in which the 
barbs are confined to three at the base' and a few minute 
barblets (fig: 5). 

'Fundamxaial Forms of the Uydrozoa,— diblostula 
derived from the egg of a hydrozoon, when provided with 
a month, may be spoken of (as are the equivalent forms 
in other animals groups) as a person. Either this person 
elongates and develops tentacles in a circlet around or near 
the month, and usually becomes fixed by the aboral pole of 
the sac-like body, or the sac gradually assumes the form 
of a clapper-bell or of an umbrella with greatly thickened 
handle, the mouth being placed at the free end of the handle 
or of the clapper, and the animal freely swimming by the 
contractions and expansions of the dome of the bell (disc 
of the umbrella). The two forms of persons are known, 
—the former as the “hydriform” (2, 3 in fig. 16), the 
latter as the ‘‘medusiform” (4, 5, 6 in fig. 16). 

The HYDBiFOBMPERsojfs usually occur as fixed branching 
colonies or frees (figs. 36 and 37) produced by lateral budding 
oripnal hydra-form developed from a diblastula. 

The hydriform person in its most fully developed state 
is seen in the colonies of Tubularia. In such a colony a 
number of hydriform persons are united like the flowers of 
a mant on its branches (whence Allman’s terms liydranth, 
hydrophyton). Each hydriform person (fig. 35) has an 
elongated body with oral and aboral pole. The mouth is 
placed centrally at the oral pole, which is somewhat enlarged 
and comraL^ At the apex of the cone, immediately around 
the mouth, is a circlet of maU tentades ; at the base of 
the cone is a second circlet of larger tentades; the surface 
of tlie oral cone is termed the hypostome. In other genera 


« S? or admit of division into two grades— {] 

sponges, polyps, jelly-fisb, and corals, an 
(2) the CWbrncfo, including all remaining forms. 

iTydr^, p?6^’ ”**** ***“ paragraph Leaded D^nition <f « 


{f.g.. Hydra, fig. 42) the smaller circle of tentacles is 
wanting; in others, again, the tentacles are irregularly 
placed and not concentrated into one drdet (fig. 38). 
We regard the former as the typical condition. In the 
hydriform persons of the Seyphomedusoe (figs. 26 and 27) 
the vertical axis is much shortened, the hypostome is flat^ 
and the whole body cup-like or hemisphericaL 

The tentacles of the hydriform person are sometimes 
hollow iflydra,^ Garveia natans, Hydrocorallinoe), being 
mere prolongations of the sac-like body; but usnally, 
thongh the endodermal cdl-layer is continued into them, 
they are solid (2 in fig. 16). Yeiy generally the tentacles 
of the hydra-form are indefinite in number, but in those 
bdonging to the group of Seyphomednso! a primary series 
indicating four radii (penadial) can be distinguished, to 
which are added four intermediate to these, marking four 
secondary radn (interradial), whilst ei^t more placed 
between the eight of the perradial and interradial secies 
are known os adtadial tentacles. The surface of the hydra- 
form may be entirely naked, or encased in a homy tube 
(perisarc) formed by the ectoderm : this may be confined 
to the aboral portion of the hydranth and to the common 
stem which unites the persons of a colony, or it may rise 
up and form a cup (or hydrotheca) around the oral region 
of the hydranth (figs. 32 and 33). 

The bodies of all hydriform persons, os well as the ten- 
tacles, are excessively contractile, and when hydrothecse are 
present can be withdrawn into them. 

The ectoderm or outer cell-layer furnishes the protective 
and contractile tissues of the hydra-form. Very usnally 
it is not more than one or 
two cells deep, and is sepa- 
rated from the endoderm by 
a stractureless lamella of 
firm consistence In^m ^ 

large cells of the ectoderm i 7 /I 

II*. - EpMcnno-muacnlar cells of /Tinfra. 

(neurO-mUSCUiar cells of m. mnscnlar-ebro iiroeesffc^ (After 

Kleinenberg) bound the ^nmCesentanr) 

external surface^ (fig. 3) and give off horizontal muscular 

processes which lie side by side on the structureless lamella — 

forming thus a deep mjiscnlar coat, the fibrous elements of 




Tjo. 4.^rortion of tlio body-vall of Hydra ^ showlof; ectoderm cells sliove, 
separated by. Btnictnre]c»a lamella" from tlirce flngcllato endoderm cells 
betovr. The latter 

Rmnnies. In tlie mlddlo ectoderm cell are seen a nuclcns and three nema^ 
with triireer liahs projeetlnfc bQ*ond the enttde. A largo nomatoeyst, 
everted tliicad, Is seen In the right-hand ectodermal cell. (After F, G. 


which are not independent cells. In larger species some of 
the fibres may become separated from the tegumentaiy or 
superficial cells, and acquire the character of independent 
nucleated corpuscles {Hydractinia, Van Bencden). No 
nervous elements nor sense-organs occur in any hydra-form ' 
(except perhaps the Znteemaria;), In Antennularia some 
ectoderm cells are amoebiform, and pngect processes which 
change shape (nematophors). Tactile hairs (palpocils). 
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hoirerer, occur on fte cctodcnnal cell^ and the solid ten- 
tacles ore essentially tactile organs. Placed in and between 
the large cdls of the ecto- 
derm(//y^m, Ooriylopliora^ 

Allman, Eleinenberg^ F. £. 

Sduxlse) ace small nucleated 
cells which become con- 
verted into vesicles contain- 
ing a thxee-harbed (figa 4 
and 5) or simple ^lament 
(nematoqysts^ These are 
f^nent^ g^nped on the 
surface in wart-like pro- 
cesses or batteries.” Ne- 
matocysts also are found in 
the endodenn; bnfc it is prob- 
able that their presence 
there is doe to tbrar hating 
been swallowed. 

The endodenn is usually 
but one cell deep, and hues no C/^^emstocjsk oc irjHira, shotrios 
the eptin cavi^of tliebody M 

starting from the margin of f. E-S dniizco 
the mouth. In the rej^n of the body proper, and in hollow 
tentacles, the cells axe (listed (fig. 4). ]b this region they are 
^ncem^ in the secretioa of digestive fluids and in absorp- 
tion, and sometimes contam colonredgrauules(bepat{cQ. All- 
man fouud in Jfyrwtiela {JPMU Tranz^^ 1875) that the eudo- 

dsrm cells project processes 

like the psendopodia of iVo- 
romu,aod8Ugg4t8tfaat6olid 
food particles are incepted 
by them. T. J. Parker has 
published similar observa- iMifv axil i/m^u 
tionoaZrprfm(1880). Jn , 

the solid tentacles tie 

dodermal cells are Kreatlv f’iSSv Wetfow (Amfiia}, ^lom 

modified, foming Tkind SSSSST 

of ekoletal tissne, each ceH recalling by its racnoJation 

fflf Ik™ of vegetable parenchyma 

(ng. e;. In the stems of Sipioni^oni endoderm cells rive 
XJ° procesMs bke those of the eclodenn 

IS L ^ ^ * morphological sigm'ficanee 

wnich cannot be too gavely ast imet^. ^ 

Generative jkrodnots are not developed by amrhvdrifoim 

of W?r;r« wt of buds developed on the eidra 

either^e medlS 
p^ons, or OT deaerated reptesentatiTes of such 

EeMraliLion^ ®“ exception to this 

from the lower 3 S co^g, as a wart, 

two nearer the^nnfT% A conical eminence or 

ovarlS^d ™ Eud‘ 

tative person. A!S ^Tain„ en aborted gene- 

the sperm-cdls ara both egg^jelfand 

which correspond closer o^ns (fig, ipj 

persons of^gtonp Jbe mednaiform 

thqr are below), with which 

origin in X*r«r«wrf«7nd ^KedSl.;^ endodermal in 
Sepphomedutce, whilst thw an^ar i« persons of the 
ongm in the comXte eclodenBal in 

midusm, Ihouith i? t£ *1?* P®””®® «f ^ifdro. 

sTsurttTirs 
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persons they have the power of producing new persons by 
budding (figs. 44, 45, and 46), wnich may become detailed 
or may remain connected with the pimaty person (fi^ 57} 
to form a freely swimming colox^ {Siphonoj^oy'a) compar- 
able to the fi^d colonies of hydriform parsons. Uedusi- 
form persons are often produced os the immediate xesult of 
the devdopment of the diblastnla without any intermediate 
hydriform phase (Petajia among ScyphmedvHe^ Tracho- 
medusae^ JTaitomeditscPf and probably someulviffiomc^wsm and 
£epiamedHs<B\ but quite os frequently onginate os lateral 
buds upon t& body-walls of hj^form persons (figs. 34, 
37, and 43), or of other medusifonn persona (aeeraow), or 
B8 metameiic fission-products of hydm-forme. The typical 
mednsa-form is a hemispherical cup (the n^oeaiyx^ or 
um5rriib, or disc)^ from tlie centre of wliidi rises up a 
cylindrical or conical process (the manninunt, enoneonsly 
potypUe) at the summit of which is the mouth (4, 5 in fig. 
16^ Four perradial (see above for use of this term) ten- 
tacle-Iike lobes veiy commonly surround the mouth, or 
numerous email tentades (fig. 58), whilst the margin of 
the disc is beset with tentades four in number, or a mtd- 
tiple of four (sometimes dx, or one only, or indefinite). 
Theaboral pole is dome-like, and is never attached except 
in those forms which take their origin os buds on a hydri- 
form colony when the connexion exists at this point 
tentacles aret, as in the hydriform persons, some solid, some 
hollow : both occur in the same indiridnaL 





The body is not so completely hollowed out as in the 
nydnfonn pewns. 'Tlie mouth leads into a stnught tube 
(the stomach) which occupies the axis of the manubrium, 
and expands at its insertion into the disc. The disc, even 
when thick and fleshy, is not fully excavated by the enteric 
canty. In young forms the cavify does occupy it right m 
0 the margin, but gradually the lumen disappears (fig. 29), 

continuous plate of end^ 
i' coalesced walls of the space (the 

Hertwim, see Orpanmiw der 
the vasciilar-lazndla of CSnus, "Polvnea 
und Queflen der Adria,” Wiener Detthehe, 1878). ^e 
peripheral portion of the lumen of the original enteric cavitr 
W the ringH^aual, which runs all i^d the maJgK 

tentades.® The 

lumen IS further retained at intervals in the form of radiat- 

ring. 

See atK^!^ interradial, and adradial 

ta a. ^ 

ofaalrnctatelessMlK^^^^u* tbeenonnoos development 
of tbe bvdraflm! 7“**-“®ello”or8tnietnreIesslnmentt 
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The lematkable derdopinent of this substance in a h^me con- 
dition has led to file description of canals and spa^ triiere none 
east— the supposed spaces being really occupied by tto hyaline 
'substance. F. E. Schulze’s statements as to exte-entenc spaces in 
Atrs&t are thus explained-^nd more decidedly the supposed cmnuw 
and lon*ritudinnl canals attributed ly some authors to thescyphi- 
stoma 5^ of Diseomedvsat. In tiio same manner (according to 
Claus) ^Allman’s observations on StepMnosemhus are recoded 
with those of F. E. Schulze on aemgtfcoft*— dearly the same form. 
Slmhanosey^uais devoid of dther circular or longitu^nlrand% 
and though it has four remarkable ridges on flie entenc unU IDm 
those of the si^bistoma of Styj^ameivtim tsee fig. 26) stands mall 
probability very dose indeed to the Tubularian genus, Perigoiamus. 

In a laige number of medusa-forms the hyaline gdatinons 
substance is structureless, but in many of the larger Seif- 
phmmduscB it is occupied by in-tvanderingamoeboid cells dfr 
riv^ from the endoderm and by fibrous tiabecnlm (fig. S). 



Fio. Gelatfnons snlntimce of fbe disc of Aurelia, sboving-^i fibrons txa- 
becnlos, and b, vandering endodenn cdls. irith amoelmid morements. (From 
(Segenbanr.) ^ 

The wandering endodermal cells are nutrient in function, 
and represent so far isolated elements of the enteric canal 
system. 

^e mednsiform person is fundamentally adapted to 
Btrimming morements. The muscular fibres are mostly 
transversely striated, and are as a rule outgrowths of snpeiv 




Fio. &--3Tnsfli]ar cells of mcdti«3* (i&fmVi). The nppennost Is a pnrelynmseidar 
cell from the snh-tiinbrclla; tlie tiro loirer are epidenno-innseiilar cells from 
the base of a tentade; the upstanding nucleated p^on fonns part of the 
epldcrmel mosaic on the free surface of the body. (After Hertirig.) 

ficial ectoderm cells as in fftfdra (fig. 9), (though in some 
cases distinct cells) ; they are confined to a sheet spread on 
the oral face only of the disc or swimming-bell (sometimes 
called sub-umbrella), to the extensile manubrium and 
tentacles, and to an inwardly directed flap of the margin of 
the disc known as the velvm (Ve in 4 of fig. 16), which is 
present in those medusae that are not flattened but conical 
(bell-like). The mnscnlar fibres on the oral face of the disc 
and on the Telum have a circular direction, intermpted 
in some cases by radial tracts. The direction of the swim- 
ming movements is obvious from this arrangement. 

The_ velum is not a constant element in tlie medusa’s 
disc; it serves to contract the space by which water is 
duelled from beneath the bell in the act of swimming. 


All folly-developed Hydromeduss possess the velnm, but 
-only a few of the ScypJiomedusce {Charybdoea), In the 
fnmiRr the eudodeim plate (vascular lamella) is not con- 
tinned into it; in the latter ressds of the enteric i^stem are 
present in it (fig. 21), and, being probably morphologically 
distinct, it has been here termed tbe “psendo-velum.” 

Unlike the hydra-forms, the mednsa-forms of Hydrozoa 
possess in addition to the tentacles highly-developed sense- 
organs and ganglionic nerve-centres and nerves. The sense- 
organs appear to be either eye-spots, or else otoc^ts, or 
to combine the functions of both. In addition to these 
are olfactory tracts or pits connected with the preceding: 
The sense-organs are placed along the margin of the disc 
(hence called marginal bodies), and are of three kinds: — 
(1) ocelli — ^rounded pigment spots, rarely provided with a 



FcG.l(U-Oed1nsofainediisa(£i!»faJro«l/iZierO. oe, pigmented ectodermal eellsi 
filensL (After HertwigO 

Fig. llr-Otocsrit (formra entirely by ectoderm) of Phialidium, one of tho 
vcslenlate mraasae. superficial layer of ectodenn; (P, deep loyer of ecto- 
derm; A, auditory cells of ectoderm; AA, audttoiy bam; np, nerre body; 
nr\ uroer nerre-ring; r, endodenn cells of the circnlor canaL The otolith 
cavity & seen above A. 

lens (lAzsia) (fig. 10), always placed at the base of a tentacle 
or in the radius of one on the oral surface (Lizsia), entirely 
ectodermal in origin ; (2) vesicnli or otocysts— rformed (as 
discovered by the Hertwigs, 1878) by an invagination of the 
ectoderm (fig. 11) containing concretions and hair cells ; 
either open or entirely closed, generally numerous, and 
placed between tentacles, sonietimes at the bases of tentacles 
(Obdia) ; (3) tentacnlocysts — which are reduced and modi- 
fied tentacles; into them alone of tlie three kinds of mar- 



Fig. 12.— Simple ientacnlocsrst of one of the Traehomedatce (Rhcpalonma 
re/afam). The process carrying the otolith or concretion ht, formed by 
endodenn cells* Is enclosed by an upgrowth forming the ''vesicle/* which u 
not yet gnite dmed In at the top. (After llcrtwlg) 

ginal bodies do tbe endoderm and, in tbe more complex, 
the enteric canal system enter (figs. 12, 13, and 30). The 
endodermal sac forms the axis of the tentacploc^st, its cells . 
secrete crystalline concretions, and it functions as an otocyst; 
pigment spots, which may have cornea, lens, and retina 
well' developed, are formed sometimes to the number of 
six (pharybdeea) on the ectoderm of the tentaculocyst (fig. 
13). The olfactory sense-epithelium (fig. 14) is either dis- 
tributed in a continnons hand on the margin of the disc 
{ffydromedusce, discovered here by the Hertwigs), or it is 
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to deep pits (fovea nervosa) from each of 
a tentacnlocyst arises (discovered 

dSenttyl^SchSfer and Clans). With some excepU^, 
m^Le pionded vritli oceffi are destitute of «>«“ 
alone occur in the vesiculate L^cmedvta. Tentaculocysts 


hydbozoa 



Fig. 18. Tig. 14. 

no. 13.— TentaciitocTats of medosie (if, of Pda^ai A '/ 
o thft fito luuiglng Ui the notcb of the diK; AisSlk; *V ente ric 

mS^Clnned Into ItT^ enlanted wntlon of «he canal; e, eracretlons 


FiO 


cbaracterize to the exdnsion of the ocelli and vesiculi the 
Traehomedtt«B and S'artowtdum among IlydroiMdum and 
all the Sc^homedusce^ except Lucemaria^ where they are 
replaced by *' colleto-cystophora.” 

The nervous system has only recently been correctly 
recognized in medusa^ though seen by Agassiz as long ago 
as 1849p and described both 1^ Fritz Mhller and Haeckel 
in certain forms {Gerifonida) more recently (I860}. It 
differs remarkably in the two great groups into whi^ the 
Hydrowa are divisible. In the Scyphonedttm there is 
no continuons nerve-centr^ but around and about each 
tentaenlocyrt nerve-fibres and cells are grouped in such a 
way as to divide the disc into zones of nerve supply corre- 
spouding to the number of tentaculocj'sts (nsnaUy eight). 



*»• Mtdvatn, 1878) and 
EimM (1 )m Sfedtuen, 1879) entirely missed in their ro- 

andprominent ganglion cells 
hy ^fessot Sch'dfer of 
Umnrsity College London (PHI. Trans., 1879^ in the 

The i^ter can confirm Schafer’s obsem- 
tim of the emtenra of such fibres and ganglion edis in 
Ae region of the ci^ar muscular zone on the oral face 

epithelimrf ^“«^‘«j>“niediately beneath the flattened 
w j 1 ectoderm. Professor dans of Vienna 

A*™, 187S) BiQulBr nerve-cdls and fibres in 
ww ^ CharjMoea. Professor Sdiafer failed to aro^ 

SieWn^"*? ^ and,terminBtion of the fibS 
whid, appear, towever, to originate In superficial S 


dermal cells (‘‘seDse-epithelinm”) in the neighbourhood 
of the tentaculocysts and in the cells of those orgon^, 
and to terminate without any plexifona connenon wlh 
one another in the muscular fibres. Eimer has dKcnbed 
ven^ abundant and exc^ivcly fine fibres, often momlifonn, 
which extend from cpithdial cells in the neighbonihood of 
tcntaculocTOts and form a network traversing the gelatinous 
substance of the disc in every directioD. This observation, 
though supported by the fact that such fibres ora indi- 
cated by the extended experiincoCal investigation of Eimer 
and of Bomanes (Eimer, Dit Jifetlusen; Bomancs, PldL 
Tran f . 9 1876, et is not confirmed by other observers, 

and the fibres described arc regarded os skcletol tissue. If 
Eimer^s fibres do not exist, the muscular tissue of the 
medusm must bo regarded os acting to a Ioitjc extent inde- 
pendently of nerve-control ; and this is borne out by QaiiA 
observation of the absence of sense-organs and ncrvc-fibrca 
from the swimming-bells of the Siphonophora (compound 
medusm). In the //yy/roni«/f«ar the nen^e ganglion cells 
arc grouped in a continuous ring around the margin of tbo 
disc; separated horizontally into an inferior and superior 
portion by the insertion of the velum. The difference in 
the form of the nervous system lias led Eimer to propose 
the names Cydoneura for the Jlyib'omedufw and Tojjonmra 
for the Scyphom<ilui(c, Amnng^t the latter, however, 
C/tarybdcca^ halving o continuons rclnm like T/yr/rMnccfi/w, 
has also a continuous nerve-ring. 

Cowparhon and Jidaf ions qf JJydri/orm and Jltdusi/orm 
Persons . — A simple shortening of t&o vertical axis, and a 
widening of the liypostomc, with obliteration of the Jumcn 
(but not of the cells) of the endoderm over a considerable 
region of the disc thus {iruduced, suffice to convert tbe hydra- 
form into the medusa-form.^ This change of proportion 
made (fig. 16), the sense-organs of the incriusifonii {icrson 
110^*0 to be added, and the change is complete. Thus it be- 
comes clear that we have to deal with one fundamental form, 
appearing in u lon-er, fixed, nutritive phase and a higher, 
locomotor, generative phase in the two cases respectively. 

phylogeny of the Jlydrozoa and the historical relation- 
ship of the two phases (liydriform and mcdusifomi) appears 
to bo as follows. 

A two-cdl-layercd sac-like form, with mouth and with or 
without tentacle^ was the common ancestor of Ihjdrazoa^ 
Anihazaa^ and Sponges. The particular form which tbo 
proximate ancestor of the llydrazoa took (I in fig. 16) is 
most nearly exhibited at the present day in Zncrmanii 
and in the scyphistoma larva (liydra-tuba) of 
It wra a hemispherical cup-like polyp with tentacles in 
multiples of four, with four lobes to the wide enteric 
Camber. This polyp, after passing a portion of its life fixed 
by the aboral pole, loosened itself and awam ficcly by the 
contractions of tbe circular muscular fibres of its Lypostome 
(sub-umbrella), and developed its ovaria and spcruiaria on 
the inner walls of the enteric chamber. This ancestor 
possess^], like its descendants, a very marked power of 
mnUiplication, either by buds or by detached fragments of 
lU bod^. Accordingly it acquired definitely tlio'charactcr 
, by bud-formation during the earlier (lerjod 

of its life ; eacli of the buds so formed completed in the 
^urae of time its growth into a free swimming person. 
We must suppose that the peculiarities of the two phases 
of uevdopment became more and more distinctly developed, 
the eaiher budding phase exhibiting a more elongated form 
and simple entenccavity (hydra-form), whid umbsequently 

demonstratwlliy the Hertwigs’ diseorny o( fh. 
**** differs from that snnmised to 

the awd\is.i5^isc to 

teStrtto ofi:^SS?rf™***’“ and cited the vrehhed 

l-Um: Wentification, vrhidi 
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riapntnA changed in' the coarse ‘of the ontogeny (develop- 
ment of the individual) into the umbrella or disc-like 
form, 'with coalesced enteric walls and radial and circular 
surviving spaces (medusBrform). And now the ancptry 
took two distinct lines, which have given rise respectively 
to the two great groups iuto which &e Hydrozoa are divi- 
sible — the SeyphomeduscB and the Hydromedusoe. In the 
one set the hydriform persons.of a colony, instead of each 
becoming metamorphosed into a mednsiform perron, pro- 
ceeded each to break up into a series of transverse divisions ; 
each division became a mednsiform person, and was 
liberated in its turn as a free swimming organism (figs. 
26 and 27). We must suppose that this process began 
.historically by the outgrowth of new tentacles around the 
point where the disc of a person fully transformed from the 

Ji * 



Ro. 16«— Diagrams to exhibit the plan of armctm e of hydriform and mednsifonn 
persons (all except 5 are rerticaf sections). Af base of tentacles, margin of the 
alec; 2?, oral margin; iTff, mannbrlnm; 2b, tentacle; Cr, cimlar Tessel; 
£nJ^ endoderm lamella; of, otoeyst; oc^ ocellns o(^, ^factory pit; 17, hood of 
tentacniocyst; mg, genitalia dorelcgilng In mnnnbrlnm; dg, genitalia develop- 
ing In the disc (wall of a radiating canal); OP, 8ab-£^Ital pits of tlie snb- 
nmbrella; OP,^trsik filaments; 'Te^velnro. h Form Intermediate between 
medn»-form and hydra-form. 2, Hydia-form with wide disc, mannbrium, 
and solid tentades {Tahularian). 3. Hydro^form with narrower disc: and 
hollow tentacles (Hjdra), 4, Mednsa-form with endoderm liundla on the 
left, the section passing through a radiating canal on the light; a velum, two 
possible positions of the genitalia, and tuo kinds of sense-organs are shown 
^HgdiinneduMos\. ft, A. similar mcdn<ia-form seen from the surface. 6, S^lon 
of AureHa aurita, to show especially the natnre of the sub-^ltal pita, OP, 
outside the genital frills, and the position of the gastral filaments OP, as w*ell 
as the flattened form of the disc, 

hydriform ,to the mednsiform phase was loosened in its 
attachment and about to separate from the colony.* The 
“hastening of events,” a well-known feature of organic 
growth-sequences, would complete the development of the 
newly sprouting person before the loosened medusa had 
got well away, and so on with a third, fourth, and even 
with twenty such successive buds. The separation of tlie 
adult form from its fixed larva by fission has been justly 
compared by Louis Ag^iz to the separation of the 
OomaJtida from its pentacrinoid larval stalk. If the stalk 
could only produce new Gomatulcef the analogy would be 
complete. iMwrnaria is in the same way comparable with 
the stalked crinoids, being an adult form which retains the 
characters exhibited by the immature phases of its congeners. 

The SeypUomedusoe do not, however, all exhibit a 
hydriform phase, and a production of medusae by the 


“ strobilation ” or “metamerizing” of a scyphistoma. 
Some of them (Fdagia) “hasten events” so &r that the 
diblastula never fixes itself, but becomes at once a single 
the hydriform phase of the ontogeny being alto- 
gether. omitted. Certain peculiarities of the medusa’s stru^ 
tare, above all the possession of gastral filaments (solid 
filnniRnfa liltft teutacles projecting in fourinterradial groups 
near the genitalia into the enteric cavity), serve to unite 
Pelagia, which has no larval stage, and LucerTiaria (which 
is always of intermediate (diaracter between hydra-form 
and medusa-form) with the numerous species whidi develop 
by the strobilation of hydriform larvm. 

The second line of descent which has given rise to those 
Hydrozoa known as Mydromedusoe not only acquired at 
the start a different mode of producing mednsiform persons, 
but the mednsiform persons acquired characters differing 
from those of the SeypJiomednsce in important (but not 
fundamental) features. The larval stage in this series 
developed the property of budding to a very great degree, 
so as often to form fixed tree-like colonies of considerable 
size. Then the transformation of the identical colony- 
forming persons into free-swimming persons was finally and 
definitively abandoned, and only a late-appearing set of buds 
proceeded to complete the typical changes and to become 
medusse. The earlier-produced buds were thus arrested 
in development, and became specially modified for the 
purposes of a fixed life as members of a colony. Thus 
they acquired the elongate form and the sporadic position 
of the tentacles which we see in some hydriform persons of 
the Hydromedmee group (figs. 38 and 40), and were adapted 
to nutrition solely ^lienee the term trophosome applied by 
Allman to such colonies). The characters of the mature 
generative person, with its power of detachment and free 
locomotion, being confined to the later buds borne on the 
sides of the hydriform persons or on special portions of the 
colony, we find that the former became more and more 
specialized as sesual medusiform persons in proportion as 
the latter became specialized as asexual hydriform persons, 
and thus it is that we have the remarkable phenomenon of 
hydriform colonies, developed from the eggs of medusse, 
producing as it were crops of medusse (figs. 34 and 37) 
which detach themselves and swim away to deposit their 
eggs (alternation of generations). The ffydromedusoe never 
produce medusse by strobilation or.transverse division of a 
hydriform person, although in rare cases the cicatrix left 
by a detached medusa-bud has been observed to sprout 
and produce a hydriform person. Neither mednsiform 
nor hydriform persons of the Hydromedusce series ever 
have gastral fihments (unless they are represented by the 
“villi” of the SipJionopliora described by Huxley, Oceanic 
HydrosocC), wliilst the medusa-forms always possess a velum 
and a comparatively simple set (fonr, six, or eight) of radi- 
ating canals in the disc, the remains of the enteric lumen. 

The complete differentiation of hydriform and medusi- 
form persons existing on one and the same colony having 
been attained in the ^dromedusa;, farther changes of a 
most remarkable character were brought about in some of 
the descendants of these forms. The condition which we 
have so far noted is perpetuated at the present day in 
BougainmUia {Eudendriuni), Campanvlaria, and a vast 
number of the so-called hydroid polyps; others have 
undergone farther adaptational changes. We have to 
notice at least four important additional modifications 
independent of one another. 

(1.) The hydriform stage was suppressed altogether, 
and, as in some Scypkomedusce, so here too the diblastula 
developed 'directly into a medusa {Traeliomedusce, Narco- 
medusa, and probably some Lejytomedusos like Thaumaniias 
and .^uorea, and some Anthomedusa like Oceania and 
Turritopsis). 
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tJiroti"h a eumcristic phase in v/liicli the units were well 
developed and alike, but the tendenej* to bud-formation 
(whether latsral, linear, or radial) has all along acted con- 
currentjv with a powerful synthetic tendency, so that new 
units have from the first madehnt a gradual and disgnised 
appearance. Thi^ is djsmerogenesh*,” and such aggre^tes 
as eshibit it may be called dysmeristic. In dysmerislic 
forms the individuality of the primary unit dominates from 


The term “ merogenesis,” and its subordinate terms, 
“cumerogenesi«, dysroerogenesis,” &c., are applicable to 
units of the first order, namely, cells, as well as to the 
“ persons ” which are built up by them. Ordinary cell- 
division is an example of eumerogencsis; frcc-formation of 
nuclei, as in the fertilized ovum of Arthropods, is dysmero- 
gencsis. A syncytium is usually a synthesized enmero- 
morph, hut may he a d3’smcromorpli. 

Derhiitton nfthfUv^roMa.—Tittlliidrozoa are Ctilcntera 


™{t. of tke atch-^tcric caTifr fata 

«, danvai fran. tha .nliaiara of a nolallnrian. aapWnad , 


05 examples of dysmerogenesLs. So, too, the series of 
scemeuts constituting a leecli, and prokibh- also the 


Tertcbrale. 


Enmerogenesis and 


simpler form of ncmatocyst, and generally by lower histo- 

' logical differcntialion.- 

dvsmero- i The following is a brief snniniaiy of the chief characters 




agsregjite and synthesize its units- 
dividuation 
the history 

broken down - — i - it>, 

primirr unit int.i new units is effected. It will be observed, (6), ;.3,and 2G). Thcgeni- 
however, that in dj’smcrogencsi?, the/om which individna- , talia (ovana nml sper- 
lion tends toj[)rc5onre is thnt of the pnin'iry niut (notably j innrw)jiro developed from 
the Csise in leeches as compared Trith the amcristic ilukeff)^ | endndorra, and arc always 

whereas when we have cumerogenc.-i5 followed by synthesis j intcrradial (in the {our 

the iwulting form-individimlity Is .something nksnlutcly , radii fomed after the first no. 

new. Thus, using the terms enmeromorph ana dysmero- ; tour;. i ne nj tira-iorra infcm»<!iii ansic* of tiio 

morph, we have — (1) synthesized enmeromorph simulates \ 1“ not a ‘‘hydroid,”bnta 
normal dysmeromoqih j (2) ansljrsized dysmeromoridi | short polyp with broad 
simulates normal enmernriiorpli. { hyposlomc — the "scyphi- 

Whether the fixed hydriform colonies of the Ilydrozoa, . stoma,”whicli gives rise to 
with their more or less complete medusiform buds, and i medusa-fonns by^ twns- 

furthcr, the floating colonics of SiphmopJtora, with their ' vcme fission (fetrobilalion), 

polymorphons units, are to bo regirded as synthesized • or itself develop.^ genitalia . , 

eumcromorphs or ns dysmeromorphs, more or less analysed, . {Luerrnnntr). Combined visn.al and auditoir organs in 

is perhaps still open to disenssion. Tlie former view (that ! the form of modified tentacles (tcnfaculocysts) to the 

adopted here) is that held by Allman {^^o}l'>yraJ'h of the . number of four, eight, or more occur on the edge of the 
Tubnlnrian Uvdroldf^ I4s74), by Le-ickart (18.51), bv ■ disc (except in Lxi'trnnria:, where they arc represented 
Gegenbaur (Ontmlrirt, 1671), by Claus {Grnvdrwye tier ; by the “collcto-cystophors"). Tlie medusa-fipi in some 
Zvdogit, 1876), and by the Ue’rtwigs (Oryoittmus da- ' cases develops from Ihe^ egg without the intermediate 
Medufcv, 1873). On the other hand, Huxley (Ocftfni'c * scj'phistoma-stage {Pelapta, CharyhdaaX). The edge cf 
Hyirozm^ 1656), formerly Gegenbaur (J?wrif/«jV(?fr Genr- \ it-s disc is provided with lappets, which cover the sensorial 
r«fiof»j-irrcAj!ff,18.54),and,niorercccntIy,E(LTanIJsnedon : tautnealwysUx (Jacuce Stef/anopfithfdmia of Forbe.^), and is 
(“De la distinction origincUc du te^ticu1c ct dc I’ovaire,®’ ; not provided with a velum (hence '‘Acrosj'fda" oi Gcgcn- 
Pvll. Aead. hoy. Bely.^ 1874) have held that the medusi- j hanr), excepting the rndimcntaiy vcliim of Attnlia (fig. 31) 
form person is a generative wart which has gradually and the wclldcvclopcd vascular velum (pscudo-rcluin]) of 
assumed the characters of a hud, and that the variom: '' Chnryldtva (fig. 21). There is no continuous mar^nal 
phases presented by it in different genera arc so many more j nerve-ring (except in Charybdivn), but several sepanlo 


Clilne t{*c at o' to two ff-ettjf of 
untacio* rclrsdl-l In ^•►•'.fli'a; t. nsl •! fn- 
tenc carlfyj f, endotJenn; </» !*nnd-lttfce 
pLni*Al jrhni! (uwiy orfwil"), iidtc*l*&l iij 
&ril atoschctl to tho In'crrsdial 
tthich rzsti alrncrtlsr cnpiIarpT^ 
of th? d!<c* to trh!ch tlio letters e, d 
p^Int; /I, iil*erBtrvirlfnrT Alh# 

pastnl taUoivxits or 
(After Allisati.) 


or less successful striviuss After coiuplcte assumption of tlie 
hydra-form (from wliiclt the medusn-form is thus fioeondarily 
derired). Similarly the variously modified units of the 
siplionophorous colony Imvo been rcganled as the organs of 
a parent unit which liavc each more or less completely 
acquired the form of that parent iinit^ or^ in other worti.s 
the colonics in. question have been Itclcl to bo dysmero- 
morpbs. Kecently ascertained facts ns to the polrmorphtstu 
of liydr<Kora!luuPj but more cspecialljr the demonstration 
of the identity of structure of the me*du?Ai of the Scyplio- 
mednsan and Hydromedusan groups, and, further, the mode 
of development of the ScyphoraednffV from the ecj'plustoina 
and the relations of the generative products to the enteric 
cavity, combine to render the view that the polymor|iIiotis 
and dimor|)lioa.s colonies of Jlydrozon are synthesized 
cumeromorphs more prolmble, in the judgment of the 
present writer, than that which would explain them as 
d3*smeromorplis. 


marginal nerve ccntrO'$ (iicncc Tojmiatrd of lilimcr). Tho 


^ Qaite recently the Ilcrtwips {JennUche Zdtschr.^ M, 
Foric^, 1S70) have insisted tliat in the Jfydromtdxtscr the 


n., new 
genitalia 

(both ora nml teste-) are developed rroin the cetodemi, wliINt in tho 
Scifyfiomeilusts and in tho JnOiouift they develop from the endodemi. 
On this account they proteose to abandon the grouping Into Ilydrosoa 
and AttOioM of Cokntcra ncm^hfJioni, and niggc-H two groups the 
Eclwrpttc and the JTn/^ocmTimr-^tho former equivalent to Hydro* 
tho lattir oiiihrncing Scitfihomedxmt and .dnMrcoo. 
Anthos^ exhihil a further pn'flonnnancc of the cndoclcrmin its ex- 
ten«ire origination in them ol muscular fibre, which but rarely and in 
fimnll quantity develops from endoilcnn in the Hydromcdpzor or in the 
Scyphovmhi^a Tlie Hcriwigt liose their generalization on their own 
studies of iiiedn«ic, hut they liava Ignored the observations of Van 
Benedcn on Hyilnictxnxa and of Ctamidaii on vatious Tubularians, in 
wdiieh the origin of either sperm or os-a ffom endoderm i.s esiabliOicd. 
Ilecentty Fraijiont has repeated an oheorvation of Van Beneden’s ov 
CffMyiann//xrm,a]id 2 >hown coiiclu«is*cly that tho ova in that form arise 
from endoderm. SVeismann {Zndfogis^hfr AnzeigeTf May 16&0) shows 
the same for i‘Unn.\darld*v and f^r(ularid(r\ the reader is referred to 
hl< pajKV. 
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diblastula in nil cases, as yet observed, is formed by in- 
vagination, the blastopore closing np (Balfour). 





>" the ^ '**'*^** wppirt 

Chari/Mra 

8ialtall.mellaiJ,SlS/S^^^ wmcr mSieVcJ lie 

■i|^Si3fS!CSr.KS5!SM^rS^ 

55«IfcJ.i endodorm in^ f n. corner inttote; 

^Olte (^SL ^yEseh. 

cdyw? coiTQspond to tiio CMjti%.tM. j nose XlieconAe,^ ivinncn* 


I afjj/tom for the Scffgf/tomftiKM: olonc, mi illr^itiinate limitation of 
' the term whicli xns folloned by liouis Agaft<iiz in 18G0, Kichol* 
son Ims need (ho term in tiu* reverse seiicc for a liGterogeneous 
ossemblngc of those mcduKc not clobstficd liv Huxley m Lumtarifitr^ 
nor as yet recognized ns derived ftoiii hydroM^ tropho'ionir^, Thfji 
use of the tenn adds to the existing confusion, nnd rendera its 
ntiandonmcnt iieccssaty. The term Pivowfdvsfr nns u*etl for the 
Setf^owahijtse liy Ilncckel in his OnirrrlFr JforjtlflFn^r (exidiid. 
iiig CAaryfrfcca}--uliilst Cams (//ond/arrA, 1807) voiilines the tf nn 
ifrrfii5(r " to them aione, sriiirh is objrrtionatile, since It Irfdongi 
as justly to the //ydrowrt/unr, Forlics'd tenn fur them, Mtrgant^^h* 
MufffiiVr, indicates n true clinriictcristic, failing oij|\’ in the Airr/r* 
nonVe, hut its coiii|dcmeiitan’ term Gfnnttf^jMnlvttrt ic innr curate. 
iSiniilnrly the U-rms Acra^u^h mid its roiiiph niriit Vra^j^tUM niv- 
inncccptable. Kimer h tii ]»rn|ioscil to use the t« mis TVi/wici/m and 
Cychnfim for the two divMons— hut Charvbffa i ap|itf ars to istrak 
doim this division os f-o xiinny others llie oM tinii ^ArA7f/f<r, 
nhich is retained hy GcgcnKiiir in it.s proper s«'n<e fur nil tie- 
UtrUnUra vematnphora^ is ii^rd ns the dcsignntien uf tlicaVri^/o- 
medustt alone bj- Cl.siis (finnnhxoj^ drr ;?#»/,, 187^), uhicli rminot 
fail to i(rotliicc ronfiisioii. The tenn Lv^nmrHtr^ proposes] >o lonir 


recognize, iiui ii svcnis uc^’iraiur xo rcsxnei inis letiii to tlie limited 
or^ler in which Aucrr/i/rri>r is plared, and In enipluy for the lirgcr 
group-»JS'c/7d/oaf/'d('c/r--a term wiiirh is the tnte com plimrnt of 
the mineiiient name nrsi^ned to th** other division of /f>''/ro^vr^ 
s’ir., Jf}ftlrom*ilmr,^ 

Order 1 . Zw«/77/iriVr,— ,S'tv// 7 /owr*i/g*rf devoid of tenta* 
Gulocyfts, with the nboml pole of the body produced into 
nn adlicaire disc by wliicli the nrganiFtii (which po^se^cr^ 
the power of f.wiiniiiirig by cnritnictiun of (he circular 
musciilar zone of the liy]io5tiinic) ti.'^ually nfilxc-s itedf, llm 
entciic cavity is dis ided into four jicnndial chambers bv 
four delicate interradiaF iJepl.n. The goiiitnlia nre det eloi cd 
ns four-paired ridges n( the fridcs of the interradial fcpta 
cn the oral wall of the chambers (fig. 19 ). Nn ropnnluc* 
Hon by fission nor ^^alternotioii of gciicnitions ** is Icnnun 
in the groiijr. ^ At the edges of the dbc capitrite tentacles 
are developed in eight ndradinl - gnuips ; bet w ecu tlie^e nre 
inodincd tentacles in some genera,— the margitinl anchors 
or co 1 loto-cyBtu]ihorK. The canal syvtcm w hich has a omet itniv 
been described in llicui is n product of erruiieous idtservution. 
A very few genera nnd species of this order nre known, 
^icyinay be justly called tlic comolype of the medusa 
^ (i ntnrs Clark), and their relationship to the free rwinimiii<* 
i *”?? bo coinjiared, ns was done by L. Agaa-riz, to the 
rclationsbip of tlic Rt.ilkcil Crinoids tn anch fonn« ns (bum- 
tufa. Tbree species are nol uncommon on the British coa-.ts. 

I wi',?-***" • * I"* foniiiii" tills nnnii«(n< tmncil 

/w«rt„w„n a,i.l «itl, |I„. ‘^Kv^/uXrl tliiy 

v“ ‘‘f J"**' «l'>t llie rlp.,.i„M nf thJr 

lilntioiisliip tn tiivSeii/iioMnlin r IinslKS'ii fullv tvenunirni tluni"h 
oiiB sinrc jnsistoil on l.y Hnvlry nn.I l.v Ja," " (^«r llaVrM 

tiip twin winch be mlopts from GpRciih.mr for onr .Vf.7.Ao,rt-ifwir. 

urfler 2. Z?/«o»i«/,wa-.--Thesc nre ,S'w«/ioi«rrfifSfr tic- 

frem n *pw"r r ™®'^"®‘/o«“Pcwons by tronsvewe fission 
from a scjpiiistomn, or else directly from tho ckr Thev 

an^somM- four pernidinl, four interradiai, 

StniTl""®/ "'“**“0' ones (ndradinl). Four or eight 

dSLd fSi'T 7 fl*®"””"".®!- l«crmnphrodite) L 
ceiitrafwo!™, r^M ciidoderni forming the oral floor of the 
central region of tlic enteric cavity, which is iiroduccd into 
a cor^ponding number of pouchy. Tlic inS“; eitbc? 
iann«i^ ° ®P?"‘,"6 Iho tcrmiimtioii of a nidiiucntnrv 
four or'cWit nriM^^***^ Cnho/lomw), or it is provided with 

Xifaulonm) * Tn n** l^oMsto (sub-ordors Smotlorntr and 
f»n«ulo,u(y). In the 8 ub^)rdcr 7 rtfcwto„,„ (fig. 04, 


riage,. four gasi 

PolyPi ilevoid of eastnl riil™ 1 ]?i . ■ 

w-nns sw paragrap),, on AureUa below. 
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edges 'of the oral opening fuse together at an early age 
and leave several sucker-like secondary mouths, which were 
formerly miHtalrBii for independent persons. ^ The central 
enteric chamber is continu^ throu^ the disc by a com- 
plicated often reticulate ^tem of radiating canals, which 
excavate the endoderm lamella. 


development have recently formed the subject of investiga- 
tion by Claus, Elmer, and others. As the current accounts 



Flo. aij—Scnaomeiliuie. a, JUUautoma pulmo ; b, Clirfsaoiv bposeaia 

In the Se?nostomee and RMzotiomce (not in the Cubostomoe) 
four remarkable (respiratory) sub-genital pits (fig. 28) are 
hollowed out in the gelatinous substance of the sub-umbrella 
(oral face of the umbrella). These do not conununicate, as 




Flo. 25 — ^Fiinr stages In the dcrdopment of C^rytaara A, DiblHstuIa stage; 
B, stage after closure of blastopoie ; C, fixed larva with commencing stomodmnm 
OTondtaigiaiwth; B, fixed larva with month, short tentodpa«&c.: fp, ectoderm; 
Ay, endoderm ; st, stomodsum ; m, month ; b , blaatopoi e. ( From ISalfour, after 
Clans) 

has been erroueously supposed, with the genital organs, the 
products of which normally are evacuated by the mouth. 
In the Tetragameliau Jtkizosiomo! these pits remain distinct 
from one another as in iSemoafemee, but in tbe hfonogamelian 
Rhizostanus they unite to form one continuous sub-genital 
cavity placed between the wall of the enteric cavity and 
the polystomous oral disc. The common English forms, 
Aurelia, Chryemva, and Cyanoea, are types of the Semo- 
etonuB, the somewhat less common RhiioBioma of the 
Monogamelian RhizostonuaB, whilst Nausitlioe and DiseO’^ 
medusa represent the simple Cubostomce. 

y^ter has adopted the term used by Haeckel for this order, 
and 18 indebted to his preliminnry'notices of a lame work on the 


MednsiCf now in the press, ^ for ouuines of the classincation and de- 
finitions which have been introduced with modifications in relation 
to these and the other Aleditsce, The term Riseophoiu is nsed by 
Clans for the Riseomedusa:, It is quite dear from the 

yaned and incontistent use by different authors of that term, and 
wso of ue terms Acalcphcs and Medusx^ that they must be ejected 
altogether from use in systematic treatises. 

The atnicture of jbhe common Aurelia aurita and its 


Fio. 26.r-lAtcr development of Chrytaora and Avreffa (after dans). A, Seypbl* 
stoma of Chrytasra^ with fonr peirodial tentacles and horny basal perlsarc. 
^ Oral snrface of later stage of scyphistoma of Aw c'fn, with commencemcLt 
of four intenradinl tentacles. Tbe quadTaiiguLir month Is seen In the centra; 
the ontUne of the stomach nail, seen by tmusparancy aniund It, Is nipped In 
four places Intcnadiany to fiom the fonr mtric ridges. C, Oral snifacc of 
A slxtcen-tcntocled seyphlstoma of AurtHa, The fonr gastric Interrpdlal 
ildgcs are seen ihrongli the month. D, Flist con-trlct.on of the Aare/la 
scyphistoma to form the pile of ephyne or young mednsw (see fig 27) The 
single epbyra caiT}e*i the sixteen scyphistoma tentadcs, which will atrophy 
niul dlsappcai The fimr longitndlnal gastricridees arcsccn by tionspaicncy. 
E, Young cphyra jnst Jlbenitccl, shoving the eight bifurcate arms of the disc 
and the intcrradlol single gostral filaments. F, Epliyru dm eloping Into a 
inednsa by the growth of tlio'adnidliil regions, ifie gastial filaments have 
liici eased to three in each of the font seta. A, mnrghi of the mouth; Ad 
adradlal radios; /*« gastral filament; /n, interradlol radios, JQ^ adradilol 
gostnd canal , JR^R\ adradlal lube of the disc : JT, lappet of a pbnadtal arm ; 
J/. stionach wall; J/sf, mnscle of the gastioJ ridge: i/ir. gastral ridge; 
J/*, mesoderm; 0. tcntuculoryst ; y’,pciiadUl radius; interradial radins; 
R\ adradlal radins; SG^ commeiicciiicnt of lateral vessel. 

iu text^books are very inadeiin ite, a short sketch of tbe 
morphology of that form is appended here. 

From the egg, according 
to the researches of Claus 
(whose figures, here repro- 
duced, refer more especially 
to the closely allied genus 
Chrysaora, up to the comple- 
tion of the scyphistoma), a 
single-cell-layered blastula de- 
velops which forms a diblastula 
by invagination (fig. 25, A, B, 

C). The orifice of invagination 
closes up, and the cQiated 
“ planula ” (as this stage used 
to be termed in all CoelenUra), 
after swimming aroniid for a 
time, fixes itself, probably by 
tbe blastoporal pole. The tme 
mouth then forms by inruption 
at the opposite polf. Two ten- 
tacles now grow out near the 
month opposite to one another 
(fig. 25, D), and are followed 
by two more (fig. 26), these 
indicating the fonr primary 
radii of the body which pass 
through the angles of the four- 
sided mouth, and are termed perradial. Meanwhile 
the aboral pole narrows and -forms a distinct stalk, 
which in Chrytaora secretes a horny perisarc (fig. 25, 



-Development of AurtUa, 
Above to left, young scyphistoma 
with fonr pcnadlal tentacles Be- 
low to left, scyphistoma with six- 
teen tentacles and first constriction. 
To the light, stioblla condition of 
the scyphistoma, consisting of thir- 
teen mctamcric segments; the up- 
permost still po^cs^cs the sixteen 
tentacles of the siyphi-toma; the 
icmainder liaie no tentacles, but 
01 e epbyne, each with eight bifid 
arms (processes of the disc) tnAi 
segment when detached bccomei 
an ephyro, such as that drawn In 
fi& 26, £, F. (From Gegonhanr ) 
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D)» Four nw tentades, tliose ot tbe intermediate or 
Bocoadaiy radii^ now appear between tbe £rst fouri and 
are termed interrudial. At tbe same time four longi- 
tudinal ridges grow forward on the wall of the enteric 
cari^ (fig. 26). These iaterradial ridges have sometimes 



Flou SSr->5ai£iee Ttev of tbe nb-ainbrelU w oral osnee! of Aurtfia aorffa, to 
show- tbe posldon of the ppraisRs of the nh^iiii v pits, OP, In tbe ccntR! 
Uthe month, irlA foarpenadbl anas eomspoaduiK to Its ancles (oomparv 
Sc- ^ The four sdb-fgienttal pits ors seen to be lotenadlal. x Indlcn «s tlie 
oatlwe ofdw rouf f«hona lunit) of a lalnrenltal pit; y, the ontlioe of Its floor 
or enal luUt, In wbiA Is the opoiJac Ccompaie 6 of flp IQ 

been erroneously described as containing each a longitndinal 
canal connected with a circular canal at the base of the 
tintades. They are in reality solid, os is the margin of the 
hypostome from which the tentacles spring. It is in con- 
nesion with these four 
ridges that the gastral 
filaments will subse- 
qaently appear, as also ^ 

^e genital organs either \; 

abng their middle line 1 - 

or adradxally to them. \| 

The riiges correspond 
ti> the mesenteries of ^ 
the Anf/io:oa. Fight \ 
additional tentacles 1 1 
placed one on each side ^ / 
of the perradial ten- / 
tades (or of the inter- , / 
radiali according as we 
may choose to regard 
the matter) next appear, 
and are distingnished as 
odradiol. All the ten- 
tides reaching an equal 3 

size, we obtain the ap- 
pearance seen in fig. 26, 
when the young ecyphi- ot^t io«r ,urf,ce oMo. 

stoma u looted at from 
eW Looked at from 

the side, with its wide % ?***°“ 

hypostome and short 
vertical n^ the sqy- 

g«tml ridges 



of tentacles and completion of the constriction will become 
a separate medusa (in its young state culled epliyra 
The tentacles of the AurrfiVf and the structure of the 
margin of its hypostome are very rli&erent from those of 
the sf^phistoma. They arc exhibited in their earliest 
condition (when the .rlnre/ief-incdaEa is first liberated from 
its attachment aud is an cpliyru) in fig. 28, F, F. The 
margin of the hypostome is drawn out into eight arms 
(which are not to be confused with tentaclcb) ; the end of 
each aim is bifid, carrying a pair of lappets — the marginal 
lappets which persist in the adult (sec figs. 30 and 31 }. Be- 
tween the lappets is placed a short and peculiar tentnclc, the 
tentaculocyst or sense-organ. Tbe eight arms of the disc 
and their tenfaculocysts are perradial and inturradinL As 
tiie oiganism grows, a set of eight adnidial tentacles appear 
in the notches between the eight arms, bnt never ottaiu any 
relatively large size in Aurelia. The asteroid nrm-bcaring 



out not in u >o osner nenera 

tion of a few bn& from ib 

mg ftsdf fop a period, and nourish- 

Che size just noted, the vertical 


: - ’i-’, 

' iWffv l 





Btt / 

Can Xy. 


' * 

is** !"?*>'****** afwltriv/jiy airrihi In ffie Icft- 

bUtt flKitre— JfZ, fiuusliul liiQiriss 71 tcol(icii]iirtk*s a kiHk.riAw m.. .i. 

^ef oiy jHf 5 MTt insrpa'il tentacle^ of Dii: uiv. 1 he \lei- Sttom llii- ab^l 

fUrfjiCG^ RiadiUcd About £0 OtainifSiT>. In tliu rlclii Jismi Tlit cw ul 

nntanl oltactin pH; tt. Motor or odnral oUtefun jili- ifbri^'lMirm 
tto tooirur^.) bppeu fotmlns th. liooS; niJnSiVrt . fw^nJiSZS! 

ejaraeter of tlw mn^o of the disc is soon cUitenitcd bv 
the reletive growth of the intermcdintc ndmdittl areas, which 
k tenlnculocysl 

ssss 

(figs. 28 and 30}. The margin 
of the disc between adjacent 
pairs of lappets gives rise to 
a fold which grows inwards 
(toward the mouth} during 
an early stage (fig. 31}, and 
numerous small tentacles (the 
fringe) appear along tho 
matgin of the disc, which 
aron equal in size the first 

adratol tentacle. The in- n —— — 

growing fold is tiio velum or *!?’"*"*•"**»'»* 

•• w j y®WW to Ahovr the rai 

^ pseudo-velttm, ' and never ®x*c«iiiiiin fre 

increases in size, so that in Jtt. on ciiii 

the adnlt it iT'nS oW 

fine > 

its pile rfenW ‘■Isa t 

redevelop its oS/Sd^tefi 

marking off the last enhvr»*®”w® tio constrictioi 

appear sometimes at ?lie ton acyphistoma tentacle 
metimes at tlie top and sometimes at the bottor 
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of the pile, which has led to divetse accoante of the mode 
of development of the ephyrse. ^ 

Whilst changes are going on in the configuration of the 
margin of the disc of an ephyra on its way to the perfect 
form of the adult Aurelia, the enteric cavity has also under- 
gone most important changes. Foremost in importance is 
the development of a single gastral filament on each of the 
four gastral ridges which necessarily are present in the 
transverse slice (so to call it) of a si^yphistoma, which 
becomes an ephyra (fig. 26). These rapidly increase in 
number as the ephyra growa Further, the enteric cavity 
at first follows theoutUne of the ephy^ sending a process 
into each arm, but thenby adheriu'n of its walls is converted 
into a four-lobed central chamber, a marginal canal, and an 
endoderm lamella. A system of canals, the arrangement of 
which is seen in figs. 2d and 31, subsequently opens out again 
certain lines and tracts of the conjoined endoderm walls. 

In the adult Aurelia we find the month Burronuded by 
four large arm-like perradial processes (figs. 25 and 29) 
(not tentacles), and leading through a short manubrium 
into a flattened'four-lobed chamber, the lobes being inter- 
radial, and having on their oral floor numerous gastral 
filaments (rich in thread cells) (6 in fig. 16). Each pouch 
or lobe gives off a canal, which runs toward the circular 
canal at the margin of the disc, but breaks up into three or 
four secondary canals on its way. Between the pouches 
come off eight other “radiating” canals (adradial), which 
do not branch, but go straight to the ciimilar canal. 

The oral floor of the concavity of each lobe of the enteric 
cavity is occupied by a hotsershoe-shaped frill (fig. 29, ov), 
either testis or ovary (the sexes being in separate indi- 
viduals). The open arms of the hotse^oe are turned 
towards the centre of the disc, and the folds of the gaiiital 
frQl are so deep as to show themselves on the outer ecto- 
dermal wall of the disc. Here, however, there is a very 
remarkable arrangement, which has rardy, if ever, been 
correctly described and figured in our common Aurelia. 
The gelatinpus substance of the disc is hollowed out on 
that jiart of the oral face corresponding to the position of 
the genital frills, so as to form four separate extensive pits 
or chambers. Each of these sub-genitad pits has in Aurelia 
a small round opening on the oral face of the disc (fig. 28, 
GF), but is othervrise entirely closed, having no com- 
'munication with the genital tissues, from which it is 
separated by a delicate layer of ectoderm (6 in fig. 16), 
The pits probably serve to admit water for respiratory pur- 
poses into close proximity with the genital tissues. 

The whole enteric surface, including canals, is ciliated, 
whilst the ectoderm is not ciliated, but provided with 
groups of nematocysts. 

The tentaculocyst in the adult Aurelia is relatively an 
extremely minute body, completely hidden by the two large 
marginal lappets (fig. 30, T). Above it (that is, on the 
aboral surface, as the Aurdia swims) is a deep pit (A), 
Schafer’s fovea nervosa superior, sunk in a sort of bridge 
which connects the two lappets and overhangs the tenta- 
cnlocyst. A similar pit (the fovea inferior) exists on the 
oral surface. These have been recognized by Claus, Eimer, 
and the Hertwigs as olfactory organs. The tentaculocyst 
it seen' in section in fig. 30 (right-hand figure), which ex- 
hibits its central cavity continuous \rith the enteric cavity, 
its ectodermal pigment spot (eye), and its endodermal moss 
of concretions (anditoiy organ). 

The chief muscular mass of Aurelia, except that of the 
oral arms, is a circular zone on the oral face of the disc. 
The muscular fibres are not distinct cells, but transversely- 
seriated processes of the epidermic cells (epidermo-muscnlar 
cells) (fig, 9).- In the “arms” of other medusae, and pre- 
snmably of Aurelia, the muscular fibre is formed by inde- 
pendent nucleated cells .(fig. 9). 


The nerve-epithelium from the olfactory pits of Aurelia is 
drawn in fig. 14. Starting from this and from the cells of 
the tentaculocysts are nerve-fibres, which spread themselves 
on the surface of the circular muscular zone in the neigh- 
bourhood of the tentaculocysts, and these are connected each 
and separately with large isolated nerve-ganglion cells (fig. 
13). The nerve-fibre is continued beyond the cell, and 
in some instances has been traced into a broadened ex- 
pansion lying on a muscjilar fibre (Schfifer). The uerve- 
ganglio.n cells lie very superficially immediately below the 
fiat epithelium of the body surface and between it and its 
muscular processes. 

The ova and spermatozoa of Aurdia develop in the 
genital frills from endoderm cells in separate individuals. 
They pass to the exterior through the moutL 

Order 3. ConomedustB, — Scyphmedum with only four 
tentaculocysts, and these perradiaL A broad velum (so- 
called pseudo-velum) of complete circular form is present, 
differing from that of the Hydromedusae in the fact that it 
is penetrated by canals of the enteric system {Charyhdaeeij. 
The whole umbrella is bdl-shaped. The genital organs are 
four pairs of lomelliform ridges (fig. 22) which are attached 
to the four narrow interradial septa that divide the large 
enteric cavity of the umbrella into four perradial gastro- 
cnnal poaches. The lamelliform genital ghinds hang freely 
in these pouches. At the edge of the umbrella are four 
interradial lappet-like prolongations of the gelatinous sub- 
stance of the disc, which snpirart each a long tentacle (fig. 
20). The nerve-ring is complete, like that of the Hydro- 
medusae. 

There is now no doubt that Gharybdaa, which has been placed in 
each of the two huge divisions of the Hydroeoa, most be clareed 
with the Seypkommusas. The recent investi^tions of Clans 
{Adicitm aus deta Zool. InstUut za Wien, Bd. i. Hfb ii., 1878), as 
well as those of Haeckd and Fritz Miiller, lead to this conclusion. 
The term COnomedusa is adopted from Haeckel, who places here, 
besides C^rybdcca and Tamoya, other forms, a fuller description of 
wldch may be expected in his forthcoming System der Medusen. In 
many respects— its quadrangular form, its marginal lappets, its 
broad enteric pouches in place of fine canals, its vascnlar velum, and 
its highly complicated tentaculocysts (fig. 18, D) — Charybdem 
is peculiar. The simi>Iicity of the enteric system and the arrange- 
ment of the genital glands bring it near to Lueeniaria. The ex- 
istence of four interradial groups of gastral filaments, and the dis- 
]iosition of the paired genital ^ands at tlie sides of the interradial 
septa, determine its poidtion to be among the Scyphamedusce. Its 
development is not known. Figs. 20 to 23 illustrate the structure 
of Gharyldoott. 

Order 4. Peromedusce, — Seyphomedusce with four inter- 
radial teutaculocyscs. Tlie enteric system consists of three 
divisions, — an aboral main stomach with four interradial 
gastral ridges and filament groups ; a mid-stomach, which 
communicates by means of four perradial slits with a very 
large ring-sinus (occupying two-thirds of the umbrella) ; and 
thirdly, an oral portion or pliarynx, with four wide per- 
radial poaches. The genital organs are four pairs of 
sausage-shaped interradial ridges lying on the oral floor of 
the ring-sinus. 

This is a new group founded by Haeckel, of which we have at 
present no further details. 

Sab-dassIT. Hvdromedus^. — T heseare.fiydrozoadevoid 
of gastral filaments ; the sexual persons are always medusi- 
form, the genital ^ands are developed sometimes from ecto- 
dermal cells, sometimes from endoderm, and are always per- 
radial (in the radii of the first order). The mednsiform per- 
sons alvrays possess a muscular non-vascular velum (hence 
Craspedotvt) and a complete nerve-ring (hence Cydtmeura of 
Eimer). The marginal sense-organs are either ocelli or oto- 
cysts or tentaculocysts. The. diblastnla, in all cases us yet 
observed, is formed by delamination (Balfour). The sexual 
mednsiform persons may develop directly from the egg, but 
more usually the egg gives rise to a hydriform x)erson — ^the 
hydroid — which differs from a scyphistoma in its ftlo n gata 
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vnrfiml oTiQ the nomber (often also poation) of 

£. iTUnd toS. SJ (”* 



FfO 88 "-JXacrMfi ihoirlnc possible moillfieatlens of penons of o pjntnoblsstle 
Bjfdrmtdna. o, Iqnanxaiilas (stem); t, h>drorlilss (root); c, coterie carlt;; 
a, eadodeim; e, eetodenn; /, periisre Chonijr com); g, li>dTmtli (l^drlform 
peisra) espenm; l^drsoto (bjdilfomi person) contrimedi A,li}postoiDe( 
bcsrloff noath at tti extremity. I, saedform imuophor (sporofae) sprioelafr 
from the hjdntcaOIns; A', sponsae springing from m, « modified hjdrirotm 
penon (Ucitostyle): the genltaUa ore seen oornmndlng the spadix or mean* 
bnom, I. medimorm person or mednu; m, hlastoit)le. (Aftw Altman^ 

metameric fission) medosifonn persons which alone derelop 

sexual glands are produced on the hydriform colonies; 

h 


Flo. 



©v 

these may separate from the colony, or mav be !„ 


JTtMrmcdusm ot JvouiKcr 
Ume scpamting the hydriform pcisons as Jfffdmdea. I^ii 
A ™..;, ‘( 18 C 0 ) includes both sets of pcisons under the tem 



Fig. 34. 


Fiff. 35. 


Tto. 3d — nSacram of Cprpinon'Aa. A. n liydriform person pUInc rise to 
mednslfonn i>ei»on> Vy hoddlnj; from the margin of the disc; IL tree tirlni- 
inlni;nicdn«a (JSfnnrfrmfo of Forbts) detached ficm the rame.erlth mann- 
hrlal i:ni*ta]U (AnfAo^cdiir r) nnd only one tentacle. (After AllmanJ) 

Fig. 33.— ISamm of aVtofona fmfinro. A ilnclc hjdrifonn s^non a tfarlog n 
stalk can) Ingniuncrons degcncnie acdnsifona ]i.noas or iporcsacs f. CAfur 
AUmanO 

iTpdrDufa (toenther with Zicccnhirfa), which ftlao is the Icnn adopted 
hy Allman in uis beautiful monograph (1871*74). J. V.Canis,amcnd- 
iim the limitations mren hy Carl Vogt, w as the fust to use the tenn 
li^romcdiwc in the cense lierc adonttd {Ilandhiich dtr Zodlcgitt 
1863}p and it is now employed in tiie same sense hyG^genraur 
{Elcmtnts of Comparative Anatomy, London, 1878), namel}', to cm* 
brace both the ciyptocarpous iiudus«\* of Csclischoltz and the 



of i!o«wwri//ro/rwh«»*a, natural atze, attached to the 
nnderaldc of a pleii id floating tlmhcr. (After AHoon.) 


— thepmetiMof rome anthorg to give u mnmv cinraiucaiwa 
on the clmnictcrg of the medusiform per- 
irtjrin n .1 ml? “f, liydrifonu persona In the pnsent 

Imk fhif esMgned to a group— 

•vstra *'^^**”1* ^ made to bring both sets of persons under one 

Order 1. (?y»ii«>Wo«/cff-.f|«fAojM«fi,*(r.~Tlie8e axelTvdrth 
hw.tljf' ®® fof ns is known, pass through a 

Sr Sr wliicii ««e xnedusifonn pe^ns 

devcloiwnentor exhibit the extremest 
degeneration (7Vra). The ectodeim of the liydrifonn 
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persons may secrete a homy tubular protective case 
(perisarc)^ but this does not form cups for the reception of 
the tentacular crown nor cases enclosing groups of medud- 
form buds (gonangia). The fully-developed medusiform 


This is a very well defined gtoup^ since the QymnollaaUa of 
Allman, iMised on the charactera of the hydrifonn persons-HBlso 
known as Tuhilarim and correspond exactly with tiie 

Anthomcdiistv of HaeckeVs new system. Eydta is included hm, 
though placed in a separate order by Allman, Some of the leading 
forms of hydrifonn and medusiform persons axe given in the cuts 
(figs, 34 to 42).' The greatest range in the amount of degenera- 
tion of the medudfoim persons is seen even in genera of the same 
family^e. 9 ., Tvtrris and Cfaua— the former producing free 
mednsse, Ihe latter sessile snorosacs. The Oceanidc^ of Gegeubaur 
(excluding theTTfKtadc^ which Haeidcd assigns to the next gronxi) 
coneq^d on the whole to the medusa-fonns of this order. 


A 


K'S?' 


mi 






ne.87d^PoriSoaof colony of BoiqMsfavfffea(EfldleiKfrfvm)^uffoosaC^n<Aome({ui»- 
ealmptoblMtea} more magnified. (From Lubliocl^ after AUmim.) 

persons never possess otocysts nor tentaculocysts, but always 
ocelli at the base of the tentades. ' The latter are usually 
four or six, corresponding to the same number of simple 
radial enteric canals, bat may be more numerous or reduced 
to one or to two j rarely they are branched {Oladonema). 


flOw dl^Hydrifotm penon of Syncorpne^ tilth meduBifom peisons Imddlngfrom 
it, and Bhoiin In Tiuioufl stagca of develupment, Oi c, ci; e. (From Gegenl)aiir. 
after Desor.) 

Fio. 4 &— f'ydra vfridU. 09^ oroiy; fe, testlB. 

Order 2. Oalpj[achlastearI,q3t<medfU8ce. — These are Hydro- 
meduuB of which the hydriform phase is known in a 
large nnmber of cases, wMlst of o^ets only the medusa- 
forms are known ; none are knovm to develop directly from 
the egg to the medosarfonn. As in the preceding groups 
the medusiform persons may reach fall development or 




•tyle); c. degenerate mednriform peiwns (snoSt 

The sexual glands are placed in the wall of the manubrium, 
either equally distributed all round it or in iota' separate 
pemdial groups, which are often divided into eight ad- 
radial groups by the perradial longitudinal mvades. 




f?"®**' ®® Bporosaca. (After Allmnn.) 

Anthomeduta, deiadiedfrom a 
SSIS?. -airfendrtae. OcelU arc seen at the base of the 

mcdnsifonn bnds on the sides of tlie manubrlnm. (After 

exldbit the^elves as degenerate sexual sacs on the hydri* 
form colonies. The ectoderm of the hydra-forms always 
secretes a perisarc which forms a cup-like protection (liydro- 
theca) to the tentacle-crown, and which also encloses the 
group of medusa-buds in peculiar homy cases (gonan^a). 
The fully-developed medusiform peisons (fig. 47) either 

XII. — 71 
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have no otocjete, but only 

otoeysts (dg. U) Adel aS « 

hundred, The radial enteric canals arc 

addition ocdli but may be more numcroiw, 

sisrr^f srsri'“ ^ « 




1 ^c?i\ fisitfiiicvs tliL* \ariou4 rcmflrknblc ctMi 
AUmnii rwonlcd(fia 

of iiitxliicllou of tads ^ HmSl-irity hctwcn the 

rtrnctnre of a lota of m ^n«n uectssoiy to ancia 

I AHLn's'‘viw in thKotl r, niilcK. «e are i.n'i«twl to ntandoii 

1 «!KoC‘J ‘l'orasa« "•«*"*« *" “■‘•’‘■"'.'■‘"r®"" 

nmainotartiveaiid ecwilcin then 

goiiaus^A. 


Fig 45 r>S- 4®- 

Fta tt-iledutffonn penon (AinfaX one of rbc 
bni*oli! colonj of tho f amilr CiwyiWce, ^ Ihc long manotirtafiii bcartnR (os 

on exeeptfon; mcdmtfona buUj a, immtb. , . . ^ « 

Flo.^Mr^STcdaiifonD poikon, one i»f the ^nttowfl/ow. flelached from n 
coloDf of f^mcorpne Ocelli me seen it the hose Of the tcntttCiL'^ and niso (u 
aa exeepthw gionps of medobtfonn bade. 

Tety numoroos. The genitsl glands alvTiifs ore placed in 
the course of the radial canals of the disc (not in tho manu- 
brium)} and staud out as groups of wart-like processes on 
the sub-uoibreUar surface (dg* 43). Their mode of diS'^ 
charge is uncertain. 




( \' M n 

n'S.4'5 — (VmonfiftCOltrr » f 0 toiMM. *im ' t S Ih' T# -*'A t. (A ftci Hf 

(I, nmiwlng; rjdW ii» m* s Mi nt h uIm -iM : r, tin ulir il , jr, w 1^1 k 

can/ds fl^aOiuty; h ii-iMilm cartKociiiot* 

Ittginiiu' umrgin of tin* iHv ttmUlt-nlli In Hm- «‘«5rr Mn/jtf tf ll.r 
diK: M\ Of ibi'H* ftn- v n*llal, »K ln:crr»i]l i' n»m I'd.iu liilnf twdi i foi. I 

lannl ientiirl''S n^niMliig (ho*M of J, *'**'*;*’* 'L^ 

iiiaiiiibriiiin: /, itiiy if disrs r. 

tmtfait by ^1% I'oir.itli'il m»l f U im< nwlHly bii lattn. n , 

p, Cftiillagtnpu* iiiaigln of ibi dl‘** loitrul I'j tlin»aJ-nn* ; **. ^tluw. 

Order 3. which hnve ns 

sense-organs IcnlaculucjFt-. The utolith« (fig. 12) ore 


view «i tbo ond sarface of oim of the leptomnitiMp (/rate Mffurfiibi 
uadceib to dioirtbe itnmeroiu tentacles and the otocysts «*, cealtal elands: 
mannbriim; otoeysta; re^ the four ndhtlng coni^; Hr, the tdom. 

The Cf^y^obloitt^ of Allman^ 8ttu<Ac4.a of CentS} and Oumwtitu* 
lerto ofanUionform a vdl-iiiarked gioup of hydniMa which, when 
they give rw to tiee medusni, rise to those tciineil Zc^omedvatc 

hy Hapckel, conespondiitg to the naumaniiada: and Eumidoi of 
Gegen^nr sq^stem. The ca1yptob]B8tichydroidZ<^oiwixAv/ii]iic]i 
according to AUman, gives nso to a iWetifo-liko nietiusa (Avtkih 
» Gie Mly recoided exception to this concsnondonec. 
pe^uoritfie&tid othm meduBie of siionarstmetuto Imi-o not been 
hydtiCom tronh^fne, but we nro 
not justified thfirefora ui conceding that tliey develop directly from 

the pi^t dietin^hiiig 

rf Gie mnemtirc bodies in the ndiid canals. ?88i^^ 

oceuwed by the same organs 20 Trachomednsa and 
FcyptomftfiM AUman, however, consnders Gie genital clandeof 
^ Zqdomedus^ not as mere'^glands like those of or 

bat os a secies oObnds-Hi gcneratioii of aborted 
niWttssB or aporosaes. In conseqaenb^e texms the mednsa of the 
XeptoniodHSfca blastochcme (or biid-pro!f«wr), asdisHngnislied fram 
a gottoebeme (or gcmtal.pioduceiX Uls^ppoct of this view 


X 



®f section of CanwariiM ha^falo, pay«lnp im the 

thronah tlic nhoiu icninh of a mUntlnR canal, and on the left thronch 
1 **i“I^**”®*? “**®^**^ otaty, /, aclnllnim^ aalodance of the dl<«e ami pa^trlc 

.**5*^"**?*®*”^*“^* r, radiating canal; r», Ito outer. W, Ita Inner waUj y. 
oienev; t, meim^ (AnatMloii of the nianut^mn); 7^ lonaur-llhr nnacev of 
wl“lan<»! a, mitaaloons pioccv nacendlngfimn ilu' tnanrinHl 
t r, ciiwlar ciiiMl; trntaculocjat; r, 
Tciain, lel; caMUaglnoua mar^iul rinj;, (thmi Gegt!nUaai4 

formed bj' cudodermic cells ns in Sci^phomcdiuftt niid 
oceili maj" or may not he present on ihc tcntaculocyst. 


\ 
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The genital glands have the form of "wide outgrowths or i 
lamelliform enlargements in the course of the radial canals j 
(figs. 48, 49). No hydiiform phase is knowm in any * 
member of this group, and one at least has been 

observed to develop from the egg directly into the medusa- 
form. 

Order 4. S^arcomedwjs . — These have the same characters 
a? the TmclicmedmoSj excepting that the genital glands are 
in the wall of the manubrium or in pocket-like radial out- 
growths thereof (figs-' 50 and 51). Farther, the marginal 
tentacles of the disc possess peculiar " roots,” which can be 
traced upwards into the gelatinous snbstance of the body. 
No l^driform phase has been observed in this group, 
whilst JEjvm and ^jinopsis have been shown to develop 
directly from the egg to the medusa-form. 



Fig. 50.-*Ciciiftia rhododa^yla, one of the yaromfdutf^, c, ehcnlar canal; h, 
**ot flp oq>a" (ear-rlreta) or centrfpetal proee« of the xna^nal eartnaeltions 
risff connected with tentaeolocyst; atomaeh; /, Jelly of the disc; ndiat- 

Ingcanalfpondof atonuch); f/, tentacles; fv, tentacle root. (After UacclceL) 
The 1app£« of the moreln of the di^e^ eepaiated by deep notches, aborc 
which (nearer the aboral pole) the tentacles project from the disc (not mar- 
ginal therefore), ate climcteristlc of many AhrcoMAfirfeeand Traehomedusa. 
CMlIa^nons strands (the raanile rivets or peronhe) connect the tentacle root 
with the solid marginal ring; 

* The two orders Tmehomedasx and Narcomedusm are established 
by deckel in bis new system ^ for the peculiar forms classed b}' 
Caros as HaplomwpTia, and by Allman as Monops/uu These latter 
names have reference to the fact that no bydiiform phase is Inunmi 
to occur in the life-histc^ of these otganismi^ a fact which is not 
pecidiar to them, and, if it should prove to be not universal amongst 
them, would by no means invalidate their claim to a distinct posi- 
tion on the ^unds afforded by the characters above mven. 
ate remarkable for a certain hardness and stiirncss of tne geLitinous 
substance of the disc, or at any rate of the cellular axis of the 
tentacles, on accout of which the orders are contrasted by Haeckel 
as Tradiylifuc with Anthomediim and Zepfomedusm, which are 






Fto. 5L— Diagram of a Tcnlcal section throngh a young Cunina rhododaeifta^ 
passing on the right aide thnjugii a radiating pouch, b, tentaenloqrat; e, 
dicnlar canal; g, ovary; A, marginal cartDage and connecting proccaa 
stringing from a tentaculDqrat (ntoporpa) ; A, «tonucfa; /, Jdly of the disc; 
r, ladLitlng canal or pouch; ff, tentacle (isdUd, cartUasinous); fir, tentacle 
root; r, velum. (From (fcgcnbanr.) 

termed ZcpfoJtnfs ; a carious parallelism os to the position of the 
gemtalia exists between AnthonMdusnB and Z^areomsduaas on the 
one hand and L^otnedusas and ^VncAomcdifso;, on the other. 
The orders present a very high degree of development, both in 
coarser and iiistolo^cal mfierentiation. At one tune it was snp- 
jiosed, in accordance with Haeckel's observations, that Geryonia 
{Carmnrina^ 48), one of the IVocfiomaficsa?, gave rise by buds 
from ito enteric walla to young Cuninm {KarcofnuduMSf fig. 50), 
but this has lieen explained the observations of Franz Schulze 
and of nijanin as due to parasitism, young Cuninx in the conation 
of ciliate.! Platiulx entering the mouth and enteric chamber of the 
ChTTnarinn, The sime explanation probably applies (Clans) to the 
supposed internal buds or Civnvnn observed by (ycgmbanr, Fritz 
Muller, and Metscihnikow. The inocess is sufficienciy xemarkable 
according to the last observer, for the first generation of buds pro- 
duce a second generation by external gemination, before attaining 
the characters of the parent Cunina. The anatomy of these forms 


is fully given in Haeckel's memoirs in the Jenaisclte Zcitschrifi^ vols. 
i. and ii., 18G4-66 ; also further details as to Canaarina are given in 
EimeFs Medusen, 1878. 

' Order 5. JlydrocwallhuB . — These are llydrcmtdum^ in 
which the liydriform phase forms large colonies, x>re6enting 
a cofnous calcareous deposit ^ 
in the ectodermal tissue ' 
nosteum of Moseley), 
ing ouly the hydranths 
tacular region free from 
hardening. The medusiform 
persons are, at present, only 
known in the degenerate 
form of sporosacs, which 
occupy cavities (ampullae 
of Moseley) in the har- 
dened base of the colony 
(Siyla^ei^idce). No such 

cavities have been detected calcareous 

Mary uwu corallum «f JliHfpora nocTofa, vhow- 

IQ others (il/tecciior mm), which Ingtlie q-cIUbI omingcmcnt of the 

pores occupied liy the “perhons** or 
may, tneretore, give nse to ii^dranUt^. Twice the nutmal »ze. 

complete medusiform persons. (•■■*»"> Moseic>-.) 

In all a marked polymor^diism has been obserred (fig. 53), 

consisting in the differentiation of longer tcntacle-like 

persons (dactylozooids) and shorter month-bearing persons 

(gastrozooids). The peibons of both kinds are either 

scattered irregularly or the dactylozooids are arranged 

around the gastrozooids in cyclosystems of greater or less 

definiteness, or in distinct rows (fig. 65). The position oi 

these two kinds of h}'driform persons is marked by definite 

groa])s of ints (cyclosystems) in the dried calcareous skeleton 

of the colonies, which simulate the calycles of the stony 

corals {Anthozoa). 




Fig. sa^Enlarged view of the surface of a living IflU^ra^ showing five 
dactylozooids surrounding a central gastrozoold. (mm 31oseIey.) 

Louis Agassiz was the first to recognize the true nature of the 
Milkpvridx^ and his imperfect observations have been fully con- 
firmed and greatly extended Mr Mosel^ (PAi7. TVutia., 1878) who 
added the StylaxUridx previously regarded as AnUiozoa ' to the 
caterary of calcigenons hydroids, and founded the order of 
Hydroc^llinas. ^ ^e SiylasUridx from the MilUparidx in 
possessing a calcified axial style at the base of the dilated portion of 
each gastrozooid, and further in the ascertained develmmicnt of 
sporosacs, and in the greater complication of tlicir cydosystems. 
These forms are abundant in tropical seas, and contribute with the 
Anihasoa and Corallines to the formation of coral reefs. Allopora 
iOid StylasUr ocenr off the Noiwegian coast. The woodcuts illus- 
ttaling the structure of this group ate borrowed from Mr Mosel(^’'s 
Notes of a Naturalist on the ^ CItallenger.** 

The nearest allies of the Jfydroeoi^linoe are such polyTnonihic 
Oymndblasteana Hydraetinia (fig. 39) ; the definite division of lammr 
and the polymorphism in riio former, together with their cald- 
genons peculiarity, entitle them to lanlc as a distinct order. 
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Order R Sip}iQnop7iora,—T!h^^ are Hpdromedtim in 
which hydiiform j^ersons alone [Vdtlla) or hydviforni 
persons and sterile medusifonn persons are nnited, under 
many special modifications of form, to constitute floating 
colonies of very definite shape and constitution* Tn 
addition to these are develc^ed medusiform sesual persons 
which usiudly are sporosacs and 
only exceptionally attain full de- 
Telopment so os to be liberated 
from the colony as freeawimming 
medosso {Tddh^ as Chrp 9 mitYa\ 

Phytalia^ only liberating female 
medusie). The medusiform person^ 
where safficiently developod| exhibit 
the velum characteristic of //ydro- 
mtdiw!e\ the larger month-bearing 
nydriform persons, whidi are some- 
times the only representatives of 
their kind, are remarkable for 
differentiation into four regions, — 
a proboscis, a stomach, a basal riug^ 
and a short stalk on which the 
nnpftf tentacle of great length is 
sitnated (fig. fifi, J), In the sub- 
order Physophtandae (fig: 57, C) the 
[persons are united by a short or 
ong and spiral stem, terminated 
at one end bv a fiuskJike air-sac 
(pneomatocyst); below the aii^c a _ 
baerial or multiserial range of swim- 
ming-bells (nectocalycesamedusie <??? .?' _* **? 
with sappression of manttbrimn, wiatmS<on{ilcim!^cs 
tentades and sensMrgens) are 
piacecU uovenog pieces (hydiu- (acut >ioH>kr.) 

phyllia, reduced medusse} and dactylozooids are nflixcd 
to the succeeding region of the stem, and alternate in 
wfimte order with the mouth-bearing hydriform persons 
(polyps or nutritive persons) and generative medusiform 
peraons. In the snVorder Phymlidce the stem is con- 
verted into an air-8a<^ enormously eularged, and tlie nccto* 


I 



no. 



are in a biserial 


Each grou]i consists of a nutritive jmrsoni with long ten- 
tacle, of generative mednsoid^ and usually also an umbreliaw 
shaped or/unneMiko covering piece. The latter aepamte 
in some and lead an independent life as 

£udm€c. 

In the suborder Dimidao the stem is converted into a 
flattened disc with a system of canalicular cavities* Aiioi-e 
this lies the air sac, a flattened reservoir of cartilaginous 
consistence* The hydriform persons depend from the disc^ 
centrally a largo nutritive person surrounded by smaller 
siiiiiiar persons carrying at their bases the generative 
medusow; near the edge of the disc oro dactylozooida 
The medusoids de\’olop into complete medusiform persons, 
and develop the genital products after liberation from the 
colony, when they* ate known as Chry&miiru. 



cf mcdd^lf.nnwcllijdri. 

jHw ji/xr>5crm taaotJena, tins (hinuvr line rciodtrnQ. (After Alloian > 
f ftui VI doguHi ef di^ ision of laliour and coii<i oucii t i ndi viil iia- 

shores huTttSfl'nJji w ***"^hcrn and mstvrii 

in the onwi an* met with only 

the Sfn^tGtaanr am ^®*“‘** awthorillcs 

«w, 81^ h^flo lH>sui«n nmoiig the J/ydro- 

internretotion os TlirynXiwmfMn ; thetr 

tatESlat A tjfe 

faiMdsOicir*c|wratSii fronM!m^ «*cdiu.iform iK-ftons. 

S? mX "5“'“ 1“" 0tx»/fc4ta„n „ 

ealf,nfu,f ^- 1 ^“®"8 these npiionr to be n few Hvilro- 
faema . in the fossil state. Tlio'^J^lrewiX 



tWmabl tJ>6 imperfect nntnicoi 
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Zool., vols. zv., ziz., and Jenaische Zeitsefu, voL viii., 
1874). 

Jldationship of the Ctenophora to ihe Hydt'Otoa . — Tlie 
remarkable medasa-form recently described by Haeckel 
(JSUzmgtSur. Jenaische GeselUch., 1878) as Ctenaria eteno~ 
phora, and classed by him amongst the Anthomedusce, seems 
CO famish a very direct transition from the stmcture of a 
mednsa to that of such a ctenophor as Cydippe (Pletiro- 



Fia Sid — ^noattiiK colonics of Sip/hmejihora. A, DiFSvtt eampanulata B, A 
pmp of hppondoges from the stem of the same Dtphyei. 0, PbrnOma 
hl/dmlatlM. B, Separate neetoealyx of tho some, E, Cluster of female 
moroiaes (aDoited m^nm) of Agalma Manic a, stem or axis of the colony: 
a, pnenmatoeyst (alr.1iladdcr) ; in, ncctocalys; c, enb^umbrellar cavity of 
Mcto caljrxt r, raJIatlng canals of the umbrella of tho ncctocolvz: OLorifico 
rt '•*« umbrtSIla; i, hjdrophyllla In B. daetylozoolds In 

<?; n, stomach; f, tentacles; p, sporosaes (Fim Gegenbaur.) 

braiJlia). The woodent and appended explanation (fig. 68) 
copied from Haeckel’s memoir will render the relations 
of tho two forms clear. Gienaria has the margin of its 


disc narrowed so as to give the organism a spherical form. 
The approximated margins bound an orifice leading to the 
sub-umbrella space. This orifice corresponds to the so- 
called mouth of a Cydippe. Further, Ctenaria has two, 
and only two, long-fringed tentacles, like those of Cydippe, 
•and each springing from a podret as in that genus, and 
on the surface of its spheroidal umbrella eight ro^rB of 
differentiated ectodermal cells, which though not ciliated 



Fxo. CBw^Cifenaria (ITacckcl), one of tlic Anihomtdwie^ connceUnc 

tlmt croup with the Cttnephara, lateral view of the entire medusa ; B, two 
hoiisontBl views, that to the left rcpiebcntlng the surface of the abonil hemi- 
sphere, that to the light a section passing nearly eqnatoi lolly, g, the eight 
(ciliated?) rows of thread-ecUs, adradlal in position, and coircspondlng to the 
eight ctcnnphnral zones of PleuriAfraehia^ 6, Jelly of the umbrella; c, drenlar 
muscle of the sub-umbrella ; <f, longitudinal muscles of (he sub-umbrella; e, 
stomachal dfiaiailon of the eiiteilc cavity; /, the Mnteen ord tentades; a, the 
four pcrradlal generative glands in the stomach wall (mannlirium) ; A, the 
fourpcrradlal primaiy radiating canals; f, the eight acliadlal bifurcations of 
the feeding; X, ring canal in the moigin of the umbrella; /, velum ; m, tho 
two lateral tentacle pouches; n, the two lateral unilatenilly fiinged tentacles; 
o, the apicol cavity (Infundibulum) above the stomodi. Tho canal system, 
with Its fow primary end eight sccondaiyraml agrees In Ctenaria and Pteuro- 
oraenia. The mouth of the latter is homologous ultli tho margin of the 
nmbrclla rf tho former. The mouth of Ctena ia is homologous with tho 
Junction of the so-called funnel of Pteurvhraehia with its so-called digcstlvo 
iravlty. IJils last fa the liomologue of tho sub-umbrallar cavity of Ctenaria 
Tlio apical opening or openings of the fnniicl of Ciinoph^ra la paralleled by 
the stalk canal of medusie, whilst the agreement between the tentacles and 
(heir pouches In Ctenaria and Pteurotnraehia Is complete. 

correspond closely in position with tlie eight ctenophorai 
ambulacra of Cydipju. The disposition of the enteric canal- 
system of Ctenaria is, as shown in the cut, also transitional 
in the direction of Cydippe, Apart from the existence of 
Ctenaria, the homologies suggested by Haeckel between 
HydromedwuB and Ctenophora are such as to commend 
themselves very strongly to acceptance. (b. b. l.) 


H^DRUNTUM. See Otbanto. 

HYBRES, a'town of France, in the department of Vnr 
and arrondissement of Toulon, about '3 miles from tho 
coast of tho Mediterranean. It is connected by a branch 
line with the raiiway from Toulon to Cannes, and by dili- 
^ces with the neighbouring towns. The town proper is 
sifamted on the south-eastern side of a steep hill (660 feet 
high) which forms one of tho . lost buttresses of the 
Maurettra, a group of picturesque hills covered with olive, 
{une, and cork trees, and underwood of myrtles and other 
shrabs. In front, towards the south and sonth-eas^ a 
ferfale plain, once famous for its orange groves, and now 
mainly occupied by vineyards and farms, stretches to the 
sea, while towards the south-west, across a narrow valley 
rises a cluster of low but well-clad hills. The older part 
of the town, still on its eastern and northern sides sur- 


rounded by its ancient and dilapidated wall, is a labyrinth 
of steep dirty streets ; but the new quarters which have 
grown up at the foot of the hill have handsome boulevards 
and villas, many of them with beautiful gardens full of 
semi-tropical plants. Of best note among the objects of 
interest at Hy6res are the house (Rue Ribaton, No. 7) 
where Massillon was born ; the cathedral or church of St 

of 12th century (restored in 
1840), which belonged to the Cordeliers j and the ancient 
castl^ crowning the highest part of the hill. The Place 
des Palmiers takes its name from the seven palm trees 
planted there in 1834. On the plain between the town 
and the^ sea are large nurseries, an excellent jardin d’ac- 
dimatation, and the^ famed kitchen gardens which supply 
rang with early fruits and vegetables and with roses in 
winter. There are extensive salt-beds on tho peninsula of 
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. now those conditions are rectified, or at least tlio 
means of rectifying them are kno^. Thirty years ng® tl>e 
English troops at homo died at the rate of -0^ per 1^00 
now their death-mte is less than onc-half of this, A know- 
ledge of the causes and modes of propagation of disease 
bein'' necessary in order to provide roles for its proTention, 
At present the more brlUiant "X“Sti.*dirort ' it is obvious that hygiene must he Inigely dependent upon 
of the ncighbonong Snato it ' the advances made in pathology and letiology ; hcnro the 

Vk. o«. — - STtto 1 topmWHtJ of ««y mtlrf I»0S«» to fomer timo^ 

dilfcB filth t™ IB ."T-^rShffSteS^hit it ' by Booon of Ihotaporfectioii of tbooiOlolonil oMiico^ ort 
cost and north-east wmds rt » complrtely shelte^ o , appliances more recently made available 

lies open to the f ^ M • for iwitiiriea of such a difficult and recondite character, 

in 1872 was returned at 5881 for the town auu 


Within this centuij', lowevcn-, nnd cs^cially within the lost 



of Giens, and form a protection to the roads of^yfercs, one 
of the great rendezvous of the Frencli fleets. 
islands are PoTqnetolles, wHcli rises to a Boignt ol 


may one day entitle hygiene 
* exact sciences, 

1 Tlie s\^dA eubjcclB which hygiene embraces are tlie fol- 
A * lowing :—L Those which concern the surroundings of man; 



theric, La Provence maritime, ISSO. 

HYGIENE is the science, PuAcrncAL Htgiexe the art, 
of preserring health. The name has been adopt^ from the 
French, from which language it has also been introduced 
into most other tongues; it is derived from the Greek 
{^icia or ^cia, health. Writings on health are among the 
oldest iu the world, for the sulgect has engaged the attention 
of the profonndest thinkers and the most renowned leaders 
of men. We have only to point to the elaborate directions 
in the Mosaic laws for the preserrntion of health through 
Ecrupnlons attention to cleanliness, the isolation of the sick, 
and extreme care in the use of wholesome articles of food 
and drink. TIm>ughont the wliole of their history the Jews 
enjoyed a remarkable immnnity from epidemic disease, the 
most of the instances in rrhich such disease occurred iming ! 
repre<iented os those in which the}' departed from the law , 
and doubtless relaxed the wholesome vigilance enjoined 
by it In medieval and modern history they have often, 
even down to our own time, been spared the ravages of 
epidemics, when their Christian ncighbonrs were perishing 
around them. Ignorant snperstitirn often gave rise to the 
idea that they had poisoned the wells, and they fell victims 
to the fanaticism of the times. It is highly probable that 
the periodical cleansing of their dwellings, involved in 
tho (borough search for the leaven which preceded the 
yearly pa^over (JIu/uki, PesacUm, L 11), had a notable 
influence in preventing that continuous deposition of otganio 
matter, which is no donbt one most powerful factor in the 
production of zymotic ffisease. On the cither hand, the filthy 
habit« of tiio Christian populations offered a proniinm to 
plagues of every Knd ; for there is no parallel in ancient 
htstory to the terrible invasions of disease which from time 
to time ravaged Europe down to quite recent timesi 
It is the p^nce of hy^ene to seek out and determine 
tno causes of disease, and to formulate rules for their 
-rotiim and removnl. It maj^ns be called 
atthon^ 

5 «!iu *. Attofi. must bo included 
lnacr]ione^oc.ihjpid ^ 

calyces and hydrophylli^^ 

O^tt^oplioritlifi the air-sac is '* 
arc in a biserial group, o 
UactyiuzDoidsare wanting, 
ages, Huxley) arise from tl 
withdrawn into the cavity oi 

'S -S S I? « fi 
^ S f jS p£> c ^ 

!? 


ing, and the arrangements for the removal therefrom of 
excreta and otiicr offete niattera. 
j XL Those winch concern the personal care of health ; such 

I as the.food he eats and the water and other bovern^ ho 
I drinks; clothing; work and exercise; personal cleanliness; 
special habits, such as the use of tobacco, narcotics, &e, ; 
control of sexual and other passions. 

TIT. Certain points not directly included in the above ; 
such as the management of infamy; tho prevention of 
disease; the hygiene of the sick^chamber; and the disposal 
of the dead. 

It is obvious that it is impossible to draw any hard and 
fast line in these divisions, and that they must constantly 
run into and overlap each other, Such a division, however, 
gives a general idea of tho scope of the science, and a briol 
consideration of the different sections will enable ns 
furnish a slight sketch of the nature of the suited. 

1. J/efeor^offi&i/ or (so-called) eftmof te conditions. ^ Here 
temperature and humidity are the two points that obviously 
present themselves for consideration, hut it is very' difficult 
indeed to separate their influence from those of soil or site. 
It is also certain that much that has been attributed to 
dimate is really due to other causes. It ma}* he laid down 
08 a general prindple that, if moderate care be taken, man 
may preserve bis health ia almost any part of the world, 
olthougli it must be admitted that in some places, such ns 
hot and moht dimates, disease causes appear to be more 
easily called into action than under colder or driercoiiditiona 
Some diseases, such as ydlow fever, oppear to require a 

others, such niK enfcpHn /innmmnnTv nnllofi 


Others, such os enteric (commonly called ^'t 3 *plioid”f fever, 
appear to exist indiscriminately under any moteorologicsd 
conditions ; others, such as cholera, although undoubtedly 
orij^nating in hot and moist countries, appear capable of 
being propagated in most parts of the world. In some 
^ coses great heat and diyness arrest disease, as used to be 
it^guit^ observed in Egypt, where the phguc was commonly said-to 
^ fter St JoWs day. During the liot harmattan wind 
west coast of Africa small-pox is arrested, and 
'ful vaccination becomes impossibla To the sick or 
e, meteorological conditions arc of great importance, 
18 part of the subject belongs more to the trentmout 
sease ^ tlmn to^ ^neral hygiene. To tho heolthy, 
rdogical conditions, however much they may affect 
nnl comfort, are of comparatively little moment ua 



HYGIENE 567 


regards Ucaltli, so lung os reasonable care is observed. Tii 
a liealtliy body on odoptation to circumstances raiiidl); takes 
place, and an equilibrium is soon ostablisliecl. Tims, it used 
to bo supposed that great beat increased the temperature 
of the body, bnt Inter observations have shown this to be 
erroneous, and that the balance is soon re-established by llie 
process of transpiration;— should this, however, he arrested, 
then a rise of temperature may take place, and disease of a 
febrile character be established. 

■ 2. The soil or site of the dwelling is, however, of greater 

moment, and much that has been attributed to climate lias 
been more truly due to locality. Soils aro generally divided 
into moist and dry, permeable and impermeable, and again 
subdivided according to fonnntion, compo.rition, slope, A’c. 
Healthy soils are thooe which arc dry and permeable, or 
which iiove sucli a slope ns renders drainage easy ; on the 
other hand, soils which are flat, moi't, and impcrmcahlc arc 
generally unhealthy. Soilscontaining mnchorganic matter 
are to bo avoided, such as alluvial soils generally, ns wtdl 
as all marshy districts. The air in soils is generally more 
or less impure, hence the imadvisalnlity of occupying 
dwellings below the ground level or situated immediately 
on its .surface. Tlie water in the soil is a question of great 
importance, apart from the mere moisture. At varj'lng 
distances from the surface, bnt everywhere, there exists a 
great subterranean lake or sea, known as the ^roajnf-i'^jfr r 
or Kater-tnhle, which is constantly in motion, both vertically 
and horizontally. Its horizontal movement is towards the 
nearest water-course or towards the sea ; its vertical move- 
ment is determined by rainfall chiefly. Jfuch importance 
has been attached to it, and the following points ma}* bo con- 
sidcredas accepted by most hygienists : — (1) a permanently 
high gronnd-watcr, that is, within H feci of the snrfnci', is 
bad, while a permanently low ground-water, that is, more 
than li) feet from the snrfjcc, is good ; and (2) adolcnt 
fluctnationsnrebad, oven with an average low ground-water; 
a comparatively high gnaund-watcr with moderate and slow 
flnetuatiuns may be healthy. Acconling to the school of 
Pettenkofer, it is the ground-water which determines the 
spread of certain forms of disease, .such ns cholera and 
enteric fever. A previonsly high level, succeeded by a fall, 
with a certain height of temperatnro in the snil-uir, is the 
condition believed hy them to he the one most favonrnhlo 
for disease production. Healthy soils arc tho granites, 
mctamorphic rocks, clay-shilc, limestone, sandstone, chalk, 
gravel, and sand ; unhealthy arc — clay, snml and gravel 
with clay subsoil, nllunal soil, and marsh-lands, with the 
exception of pcatlnnds. Among the unhealthy soils ought 
also to bo included all "made” soils, parricnlnrly tlioso 
that ore formed so often in towns from nilibish of all sorts. 
Snch soils onglit not to he occupied as building sites for at 
least two years. 

3. Tho sanitation of ^wellinffs involves nnmerons points. 
The site has been considered in tho previous section, but 
tho importance of excluding soil emanations must bo insi.stcd 
upon. Tho placing of a dwelling in any spot of ground 
tends to exert an extractive force upon the soil, bccanso tho 
air of tho dwelling is almost alwa^'s warmer than tlio 
external air, and tlicro is therefore n constant danger of 
sucking up tho more or less impure soil-air into the dwell- 
ing. Not only is this a recognized source of disease, but 
fatal cases of direct poisoning have sometimes rcsnltcd/ns 
when coal-gas has escaped into tho soil below or near a 
dwelling. An impervious foundation is therefore necessary, 
although this precaution is too often neglected, even in 
high-class dwellings. Houses ought to ho so arranged that 
they may receive plenty of light, not merely for work or 
convenience, but as a matter of licaltli. Smiliglit, for full 
health, is as necessary as air, and this is now so strongly 
recognized in America that in many of the hospitals in 


that country rooms arc provided where patients may take 
a “siin-hiilh.” 

The materials of which ]inu.sc.s arc bnilt arc varions. 
'W'^oodon dwnllings have advantages, bnt there is always tho 
danger of fire. Brick or stone is most commonly used, bnt 
very good dwellings may be made of concrete or even of 
mud. Probably the best material is good, sound, wcll- 
hiirnl brick. Brjaicss must he secured by means of damp- 
proof conrscs along tho fonndatiouii, hollow walls, and 
cementing or shtc-lianging externally. Non-absorbent 
surfaces intcrnall}* arc important, although some writers, 
snch ns Pettenkofer, tkc., have been inclined to nttribnto 
the unhcalthincss of dwclling.s to the impermeability of tho 
walls obstructing air change. Ptiit where air can pas.s, 
organic matter can lodge and become n source of danger. 
IHs better, therefore, to have non-nhsorhciit surfaces ns 
much as pos.sibIc, and to provide for ventilation in other 
ways. Paint that can he washed is therefore belter than 
paper : if the latter is n.scd it had better he glazed. Care 
should ho taken to scrape of! all old papers beneath, as they 
and the paste luscil nith them tend to dccomposcand become 
injurious to health. Cciling.s ought to be impervious ns 
well ns walls, and floors ought to he made of well-fitting 
seasoned wood, rnnilred, and oiled or varnished so ns to 
make them water tight. 

Proper ruhic space is a matter of great importance, for 
upon it dcppiKls the renewal of air. The air of an nir-.spaco 
can seldom bo changed oftener than three times an hour, 
hence the space ought to be large enough to allow of such 
rate of change providing onongh of air for respiratory 
pnr]>o.<!Cs. The furniture of ronin.s, c.spccinlly slcc]i:ng rooms, 
ought not to be too mns.rirc ; whilst curtains and hangings 
(on often form tnips for dust and organic matter. 

The warming of hon.scs is important, and is generally 
badly and wnstcfnlly done. Ilic open fire-place lias great 
advantagc.s, hut it i.s in many cnsc.s insnflicient. B'licro 
any general system is employed it is better to warm the air 
in the room it.><clf, ns by pipc.s convcj'ing hot water or 
steam, than to warm it before deliver}*. Overheated rooms 
are a source of ill hc.aUh. For sitting-rooms 60’ to 65" is 
quite cnongh; for a study nr work-room 60" is snflicient, 
even in some cases less than this. A sleeping-room ncccl 
never ho above 60", often with advantage below it. Fresh 
nir ought nut to be sacrificed to tcmpcnilnre, except under 
extreme circumstances. Dwellings shoxild not be occupied 
for sonio time after building, till they arc thoroughly dry. 
Illicnmnlisni, clic.sl diseases, &c., arc vciy apt to arise from 
neglect of this precaution. 

Scrupnions altcnlion to cleanliness is ncccss.ary in 
dwellings, and there is wisdom in their periodical vacation 
for a certain time, so ns to let them lie fallow, os it were, 
and intcrnifit tho continuity of deposit of organic matter. 
Dwellings ought to be scattered over as wide an area ns 
po.ssiblc, for st!iliBlic.<i show that sickness and dcatli-rnto arc 
often inversely proportional to tho amount of area per head 
occuiHcd by a eommnnity. The area per head in London is 
oslimnted at donblo that of Paris and many other cities, 
whilst at the same time its denth-rato is smaller than that 
of any other largo city in Europe. 

4. Air is the prime necessity of life. Food or water 
may ho abstained from for a considcrahle time, and wo may 
thus have an opportunity of replacing either should wo 
donbl its purity or wholcsomcncss, hut the ntmosphero 
around us wo mnst breathe or die. ITonco tho pnrnmonnt 
ncccasity for having it pure. But, although this is apparently 
so obvions, attention to its importance lias been very 
generally omitted. Air consists of n mcchanicol mixture 
of oxygen and nitrogen, in tho proportion of nearly 21 per 
cent, of the former to 7!) of tho latter, with small quantities . 
in addition of corbonic acid, moisture, organic matter, 
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Bv mpiration and combustion 

respitatoiy impn wcboned as ca^mc 
SSTtw^parte in 10,000 by volnmo. On the rther hand, 
if S can be kept doKn to this point, the condition may 
ho looked upon as satisfecti^. The amount of «ap"|Jy 
given oflf by Uving beings vanes of come mth 
SU ses, and work, but it may be allowed ^t “^er wdi- 
circumstances it amounts to about sue cubic fert of 
carLie acid per head in ten houn 
leqnires an hoSy supply j®®* 

fmh air for its dantion, and this amount should be totgrty 
increased during work or in sidtness (see HbsPixai). The 
which have been rfiown to arise from the effects ot 
vitiated air are widely prevalent, including sm* as con- 
sumption and other forms of scrofuloiw dtsorders, bmchite 
and pncamoala, aore tihroat^ &c. Crowded nnd fll-vemi-' 
lated places also tend to increase the virulence and tbo 
nipidl^ e£ spread of the various commaaicable diseases. 

0, Cieansin^^ inclading the removal of elops, excreta, (fee., 
forms one of the most Important and also most difficult 
of questions. The main principle is that all should be 
immediately and ejSbctually removed from tbe house and 
its n^hbottiliDod, and that there ^ould be no possibilify 
of ceftus of foul air from draiu or cesspool The eystem of 
water-carriage is certainly the deauest and most convenient, 
especially among laege communities, but other systema find 
advocates. In vill^es and isolated houses the earth 
system and other dry methods have many advantages The 
question of the disposal of sewage is a very large one, into 
which it is impossible to enter here. Hitherto ^ or almost 
oil the material has been wasted by being poured into 
rivers or the sea, tiie streams being thus polluted and the 
shores rendered offeosiva The object to be aimed at is to 
ntilize a product o! undoubted ferrilizii^ influence, without 
endangering the health of the community, diseases to 

ha apprehended from imperfect methods of sewage removal 
are enteric fever, cholera, diphtheria, sore throat, and an 
aggravation of most other diseases, especially those of an 
emptire character. Ashpits ought to be especiall^yai 
to, thrir neglect being attended with much danger. 

6, Water^uppii^f although included under the head of food 
and beverage^ merits special consideration, so important 
is its relation to health, both directly as a drink and indi- 
rectly wito reference to its many other nsea It is required 
for drinking, cooing, the cleansing of person, clothes, and 
draUng, and the flushing of closets, sewers, and draina 
jbA hygienic requirements are that water should be good 
XU quality and sufficient in qnaniaJy. Good water should 
be colourless quite free from suspended matter, of a 
good Instr^ and should have a pleasant sparkling taste, the 
latter qoahtito being doe to the carlionic acid and atmo- 
spbenc air dissolved m ik In its chemical composition it 
ought to w ^ free as possible from organic matter. The 
cndoDM-in favour of communication of disease by means 
of drinking water is now very extensive, and we may rite 
diarrhoea. d«enteiy, agu^ enteric fever, and cholera 


hardness being essential. In ihe case of water being • 
Spate, hell4.dietillmg,or fiUenng may he to. * 

The two former are the moat efScamon^ bnt the ia^ss 

« t MimAH nnfc_ vOBr- 


among the diseases which may be coav^d through this 
«*aouel ^^BlcroM F«&'tes also find that way tato the 


linmiin ^dy by this means. Hard water is oWectionable 
for rooking and woshing, nor can it be recommended for 
annking, although some insist upon a certain amount of 


advantages of convenience if proF«ly carried out. 
coal filters, if properly cleansed, or renewsd «fficie*ffly 
often, nie neefil, but it is better to have a matonal that 
nurifies without risking any deterioration of the water i^. 
guch filters os the spongy iron and the carferal effect this. 
All filters, however, require the medium to claused or 
renewed periodically. In a house the chief dan^rs am 
from dirty cisterns and from pipes being connected with 
drains and closets. AU supply should be on the constant 
system, and no pipe supplying a closet should be rwrted 
to for drinking purposes. All overflow pipes sbodd ddiver. 
iu the open air. The quantity of water required per head 
may be stated at a minimum of 12 to 16 gaUons per dtem 

where there is no general system of draina^, and about 25 

gallons wifli dminage. In towns more than this is neces- 
aaty, and from 30 to 50 gallons ate desirable. In sickness 
generally double the amount is ncceasaiy that is required 
in health. The source of the water ought to be pure,~ 
springs, deep wells, and upland surface water being the 
best. Shallow wells and rivers to which sewage gains 
access are most to be avoided. 

7. and bereraffes the reader is referred to the 

artide DmiKKCS. 

8. Wbii und jE5wmVc.~Thc kinds of work performed 
by man aro of course very various, but they may be reduced 
more or less to a uniform standanl, which is usually reckoned 
as so many tons (or pounds) raised through one foot, or, 
tersely, as foot-tons or ton-feet. A fair 'day's work is 
geuerally ta^n at 300 foot-tons, a laborions day's work at 
450, and the masimum to be expected, except under ^ly 
special coudlHoos, at 600. For this work a certain time 
should be allowed, as the atraia increases (almost in a 
geometrical ratio) with the velocity. Usually sj^caking 50 
foot-tons an hour is a fair amount, ond this ratio is equal 
to a walk of three miles for an average man. Tlio omount 
for mental work has not been accurately calculated, but it 
may be safely assumed that a man of sedentary CMicnpntion 
ought to take exercise of a physical kind varying from 50 
to 100 foot-tons per diem. In all cases his food ought to 
be proportioned to hxa work, for it is now tneognized that 
man is a machine, whose work depends u]>on the cneig}* 
derived from the food he eats. 

9. C/oiituj and Personal Cleanliness . — Clothing should 
fulfil the functions of preserving warmth iu cold weather, 
providing covering without being too oppresshw in hot 
weather, keeping out wet in wet weather, and yet allowing 
sufficient tcanspiFatiou for health.** At the same time it 

^ ought to admit of frequent idiange and cleansing: Dr 
j Parkes has pointed out tlmt it is probably due in some 
measure to cleaner habits with reference to clothing that 
the diminution of typhus fever should have been so marked 
in recent times. Personal deanliuess is also n matter of 
great importance, a daily general bath being adviaablQ for 
eveiy ona For anxmab as well as human beings it has 
been shown that cleanliness is conducive to improved 
appetite and geneml health. Filth is one of the prime 
factors in the production and propagation of most of tlio 
devastoting plagues known to mankind. 

10. Prevenfton o/ Disease. — ^Thfa is a large question, on 
which we can only briefly toubh. Much depends upon our 
raowledge of mtiology or the remote causes of disease. 
The best rule for preventing disease is to follow out care- 
fully the prinripl^ of general h^’^ene, laid down with 
roference to pure air, pure water, proper food, cleanliness, 


SDch « paroxysmal fevers by the use of quinine, and small- 
pox by vaccination, but for the great minority of diseases 
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no such special prerentire is knovriL Some disease^ snch 
ss iyplins ferer and plagae^ are successfully combated 



applied ititb moie or less efiect £a those diseases trhich 
are known to be cornmnoicable, snch as scarlet ferer, 



hooping-con^ are so subtle that isolation can only be 
looked upon as a meesnre of donbtM success. 2dnch stress 
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ordinarSy pnctised. In dealing \ri& dothing bedding; 
d:c., tbe best method is the application of hea^ at or above 
the boiling-point of xvater, vrUch may be done by means 
of dry heat^ snperheated steazo^ or boiling Tenter. In 
f nmi^ting plac^ burning solphar or the vapoor of chlorine 
or nitrons add is used, but to be efiectnal air most be 
rendered for the time irrespiiable. The solid and liquid 
disinfectants (so-called) are chloride of lime; the permen- 
ganateSy carbolic add, end a great many similar sabstonces, 
many of which have beenmade the snl^ects of patents. A 
large number of them are merely deodorants It may he 
stated generally that disinfectants are nsefnl as adjnncte to 
other hygienic measure^ but diet they cannot replace them, 
except to a -small extent, and in a very imperfect way. 

11. Di^poial of ike Dead. — The most freqnent plan is 
interment in the earth, bat it may well be a question if 
this be the best plan ; it has certainly led to much evil 
when carried out near habitations. Two other plans have 
been suggested, viz., burial atsea (suggested by the late Dr 
Farkes) and cremation. The former is hardly likely to be 
resorted to, but the latter would be eBectnal in preventing 
the evil consequences of ox^Snary interment. At the same 
time the danger that it mi^t too efiectnally conceal much 
secret crime has to be taken into account 

A'SrfosFrcrAy.— E. A. Parkes, ^Tanual of Pradieal 
tdiiolhr F. de Chsnmoat; G. Wilson, BdndlocI: A. 

Wynter Blyth, Dieiionary ofSygiaie (after Tardieu); Tl de Chan* 
mont Lectures on State JTedietne; A- H. Buck, Muoiene and Pu^7ib 
Sasith, :ftw York: 3Iichel Lsvy, Train d'Mt^ne PuUique et 
Prit€e^ Ki Pippsnhrim, Edndxmch dcr Sardtats-PoUzei} Both end 
I^x; Mar^buedi der intifaiisdie Gcsun^eit^ficgc^ and xinznerons 
works aad'moaogiaplis oa special departmentsT (F. ns C.) 

HYGEfUS, Caius Jcxxus, a native of Spain, and the 
freedman of Angnstn^ by whom he was made chief of the 
Pelatine^libraiy. He is said to have &nen into great 
pove^ in his old age, and to have been supported by one 
C. licimos. He was a volaminons author, and his works 
indnded topograpUcal and biographical treatise^ comment 
taries on CSnna and on Tiigil, and disquisitions on agricul- 
ture, bee-keeping, and the military art. All of these are 
lost But ^fhere have come down under his name two 
school treatises on mythology, whidi hare prodneed much 
discossiom Tn^ are eutifled (1) Falmlarum Liber, con- 
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mcoiir Libn IV., an astronomical treatise of little value, 
^th ate abridgments , both ate l^ the same haad j but 
tmm. ^ "tyco-lifcs mistakes* in both they have been 
taonght unworthy of flie librarian of Augustus. It is not 
however, impo^ble that they are early compositions of his! 
written befo^ he had gained full command of the T-nfin 
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gmn^ immed Gen^logue^ was abridged by a grammarian 
or tlte lattw h^ of the 2d cenfniy, who appended a 
t^tise on the whole mythology arranged accoidhig to mv- 
uological views. This test-bool^ retaining the name, of 
ilyginn^ would be used iu the sdiool^ and would be from 


time to time altered and augmented. But in these, as in 
riie many other opinions that have been admneed, there is 
nothing beyond conjecture. 

HTGEsUS (snmamed Gsohaxiccs, from gruma, a sur- 
veyor's measnting rod), a writer on land surveying and 
castrametation, who flonrished in the reign of Trajan 
(98-117 Aj).}. There survive fragments of a comprehen- 
sive treatise l)e veunitimibm caxlrorum or De caslramet<i> 
iione, and of a work De limiiibus comtiiueadu, which may 
be found in Lachmantfs edition of the works of the 
Boman Gro matics (1848), L 103-134^ 

HTGBOZdETRT. In the British Islands all are f amiBar 
with the arid character of the east winds of spring, and not 
a few are only too painfully aware of the discomfort 
experienced whfle under their influence; and all axe like- 
wise familiar wirii the opposite state the atmosphere 
most freqnenriy and unmistakably occurring also with east 

■ winds, when every object feels ^mp and clammy to the 
I touch, and horses on &e streets are seen each with a steam- 
1 ing ‘dond of dense mist around it. In certain oriier 
I climates, such as ate met with in India and South 

j these eSecis are greatly intendfled, so that on the one hand 
j the ivory scales of ^ennometeis, quill pen^ and other 

■ objects carl up, articles of fnmitnie open at the joints and 
j rolit up, and Ae grass which covers the soil is redneed 
j to a state of tinder; and on the other hand, everything 
I become so permeated with moisture that, even in the 
1 interior of honse^ fomitore, books, and wearing apparel 
I becom'e sodden with wet. These difierent effects depend 
I on the states of the air as regards the quantity of aqueous 
J vapour difinsed throng it taken in connemon with the 
; temperature, these^ varying from the completest possible 
! satnration of the air, which is of occasional occnnence in 
I the rainy season of some tropical climates, to that extreme 
I desiccation of the air whick. sometimes happens in Great 

Britain in spring, but more completdy and frequently in 
such dry summer climates as that of the Pnnjanb. 

A large number of substance^ snch as sugar, flour, ami 
bread, possess the property of absorbing moisture, and most 
^ses, as well as air, absorb and retain aqneons vaponr. 
The term hggromefry is employed to signify the measnre- 
ment of the degree of dampness of substances, and to denote 
the processes by which their hnmidity is ascertained. TTib 
term, however, may he considered as restricted to tire 
hnnudity of the atmosphere, owing to the paramount im* 

J poriance of tbat branch of the subject, and the slight and 
' unsatisfactory knowledge we yet possess of the laws of 
bygrometiy of other substances. 

All organic substances contain por^ for flie conveyance 
of their juices, and are influenced by the accesrion of mois* 
tur^ some of them very markedly so. Every spedes of 
TTood is liable to these hygrometric dianges, the amount of 
contraction and expansion being much greater across riiw 
grain of the wood than lengthways. Hence the panels of 
doors are fitted into grooves so as to allow of dirinkage, for, 
K secured at fte edges, the panels must inevitably split 
The hair of animals is also eminently hygrometric; curling 
and uncnrling as the air becomes drier or moister, and it 
m because of the peculiar 'sensations accompanying these 
changes that the cries and behaviour of many 
of the lower a nim a l s fumidi valuable prognostications of 
weather changes. Similarly many manufactured objects, 
such as paper, cordage, ic., vary in weight, bulk, form, and 
elasticity with the varying degrees of humidify of the air, 
and other interesting prognostics have been draTm from 
these hjgrometric dianges. 

In the earlier stages of the investigation of the hygro- 
■metiy of the air, the hygrometric properties of several sub- 
stances were made use of as instruments of observation. 
Of these may be naibed the twisted Indian grass (Oobeena 
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the fibres, by De Lucj and the Jiygrometwof SanwMte, 

which was form^ of a hair from which Ihe^y inottor had 
been preWonsly remored, and lAidi ^t^es when mo 

Ld cStcacts when diy. 
that none of fliese hygrometers are wtisfaclory 
seeioe they give inconsistent result^ and are Ua^ whw 
in use to great and uncertain changes. Hence, while they 
lerre to Jrethe longest idea of the state of the ^ as 
regards mwstnre, they have falleu into disuse m accurate 
jj^^ments of observation of the hygrometry of the ataw^ 
enhere. But in the intensdy cold climates of Uussia and 
^eria, Uiohidr hygrometer still coatinues to bo used as 
aninstrament of observation; and vAen we consider the 
tedioasn^aud difficulty of making hygrometnc obserra- 
tioas with the hygrometer in most general use when the 
temperature of Ae air descends below the frecring-point of 
water, the hair hygrometer should perhaps bo considereo 
as good auinstromeut ns is available to put into the hands 
of ordinary observers in times of low temperature. 

The most aceacate hygrometers arc those which are con- ^ 
sbuetedi not as the abo^ on the principle of absorption of j 
vapour, bat on the principles or 
condensation or evaporation. The 
waD-hnown fact that the tempera- 
ture of a wet body is lower than 
that of a dry one when under the 
sonta atmospheric conditions was 
applied by Sir John Leslie to mea- 
sore the hamidity of the air. 

Lsriie^ hygrometer (fig. 1), whiA 
is an adaptation of his differential 
thsnaometer, b formed by uniting 
two tubes having a bail blown on 
the end of each, into whiA some 
cobared salphuric ether has been 
previously introinced* When both 
bulbs are at the same temperature, 
the fluid stands at tixe zero of the 
scales but when one of them is 
covered with wetted paper or 
mislin the instrument shows the 
depression of temperature of the 
wetted balb. In order to ascer- 
tain the quantity of moisture cor- 
responding to the reading of a 
Lsslie's hygrometer, we must de- 
duct from the total quantity of 
moisture whiA the air of the tern- 
peratura at the time of observa- 
tion is eapable of holding Ihe 
deficiency due to the degree of cooling shown by the 
hymmeten 

AS no air is ever absolutely dry, but contains more or 
lem moistuT^ it is evident thit it any mass of air bo coded 
Buffijieutly It may be made to deposit its moisture. A 
familiar example of the coadensation of vapour is seen in 
theformafaoa of dew on a tumbler aikd 4ij£cold water 
and brou^t iBto a warm room. Thie dew is caused bv the 
deposition of moisture from the ait in contact with the cold 
snr&M of the gto, which is cooled down below the point 
of saturation. The tem^rature of the glass at the iiatont 
dew b^ins to form imzts sar&ce is termed the dew-point, 
wh^ ro^pon^ with the point of saturation of the air^ 

Damell s and Begnsnlfs hygrometera ate constructed on 
fee p^rmmple of this mmple phenomenon, various coSriv. 
an^ being for lowering the temperature quickly to 
any point that may be desired, and for ohsetring with 
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Mouisito precision the temperature at which the dow begins 
to fonn. In both coses ether is employed to lower the 


ItonicIl’B hygrometer consists of a glass tube bent at ri^t 
ancles at two imints with a bulb at each ^remi«y,one 
bulb of black and tlio other of clear glass, the latter 
covered with muslin. Tlie liquid within the bulbs is ether, 




Fig, 1.— Leaibe's 
Hygrometer. 


is transferred from the warmer to the colder bulb. In 
mekin<' an observation the whole of the ether is /list fnms- 
ferredto the black bulb, and ether is tben dropped on the 
,T^n.i;n covering outside the clear bulb, Tills etber quickly 
cnipoiatcs,nnd in doing so »[nd!y lowers the temperature 
of the clear bulb so that the ether inside tho black bulb 
distils over into the clear bulb. The result is o lowering 
of tho teroperaliirc of tho black balb, and, as soon ns this 
falls to the tempeialtiro of the dcw.poinl of the air where 
tho experiment is conducted, a ring of vapour begins to In 
funned outside the bhiek balb, mote or less dulling its 
surface. At this instant a thennometer plac^ insido the 
tube with its bulb immersed in the other filling the black 
bulb is reni and the reading gives the dew-point of tho 
air at tho time. 

Begnoulfs hygrometer is n little more complicated than 
Daniell’s, hut its indications are iiinch more trustworthy. 
It consists (fig. 2) of a glass tul« or caii- « 
sale A, haring on the bottom and a little 
nny up u highly polished silrer surface, 
and closed by n cork with two holes, 
through one of these holes the stem of a 
thermometer B passes, haring its bulb at 
the bottom of the silrercd capsule, while 
through the other hole passes a narrow 
metallic tube C, one end of which opens 
close to the bottom of tlic caraulc, and the 
other end may, if desired, be connected 
with an aspirator or at^pnmp, In making 
an observation as much ether is introduced 
into the capsule A as will cover the bulb 
of the thermometer, and then by trans- 
mitting air through the tube C tlic ether 
Toponr is withdrawn from the capsule A 
through another tube D. By this means 
the temperature of tlic ether is rciy rapidly 
reduced, and since the whole tnas.s of the 
ether is agitated by the air-bubbles which 
rise throu^ it from the bottom of the 
capsule, the cooling of the ether is equal 
througliont. The thermometer is then 
read quickly, but to ensure nn accuracy to 
the tenth of a degree a second mid a third 
experiment, conducted more slowly, shotild 
bo made. As riiowing tho rapidity with 
which obserrations can bo made with this 
h}-grometer, Henry P, Blanford on one,, „ „ 
occasion made six observations in six 
minutes in the diy climate of Sccuiidctn- ’ ^ 
bad, when the temperature of the nic wes 33“, the dew- 
point 61*, and the rmatirc humidity consequently 24“. The 
temperature ^of the air at tho time of observation may lio 
*** usual way, or by means of the thermo- 
meta E, if care be taken that its temperature is unaffected 
** n • P*®*'**'*^ of the person of the oteerrer. 

Owing to the expense and great trouble attending the use 
ot tij-grometew which give the dew-point directly by con- 
Mus^ion, another hj^meter has come into extensive use 
^ which Oie dew-point is determined indirectli' In' crapo- 
rauon. This is August’s hygrometer, sometimes called 
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Fio, 8.— Dry and "Wet 
Bnlb Hygrometer. 


Mason’s hygrometer, but more generally known as the dry 
and wet bulb hygrometer, which has the strong recom- 
mendation of being self-acting, and requiring only the read- 
ings of the two thermometers in maMug air observations. 
This hygrometer (fig. 3) consists 
of two thermometers a and & 
similar to each other in all re- 
spects except that one of them 
has a piece of muslin tied closely 
over the surface of its bulb 
and kept constantly wet by a 
few threads of cotton which con- 
nect it with the water in the 
vessel d. The water then whidi 
rises from the vessel by capil- 
lary attraction spreads over the 
muslin, and evaporates from its 
surface with more or less rapidity 
according to the dryness or moist- 
ness of the air ; and the greater 
the dryness of ^e air the greater 
is the difference between the 
observed readings of the dry and 
the wet thermometers. 

The formula for deducing the 
' hygrometric state of the air from 
these two observations has been 
investigated by Professor Apjohu 
{Trans. Boy. Irish Acad., vol. 
zvii.), and has been already de- 
scribed (see Atsiosfheb^ voL 
iii. p. 32). As it is very 
troublesome to go through the calculations for each fresh 
observation, tables have been prepared which give the dew- 
point by inspection. The -best of these tables in English 
measures are those of Glaisher, fifth edition, constructed 
empirically from direct experiments carried on at Green- 
wich, combined with Begnaulfs last revised tables relat- 
ing to aqueous vapour. There cau be but one opinion 
as to the great service rendered to meteorology by Glaisher 
in the preparation of these tables, which give results 
approximately correct for high and moderate humidities 
and for situations at no great height above the sea ; in other 
words, th^ may be regarded as accurate for at least such 
conditions as are presented by the climates of the British 
Iriands. They are, however, insufficient, owing to the com- 
paratively large errors attending their use, for the reduction 
of observations made in elevated situations and -in such 
arid states of the atmosphere as are of frequent occurrence 
in India and South Africa. The preparation of sudi tables 
remains still a serious desideratum in meteorology; and 
another desideratum equally important is the inti'^uction 
of a simple, handy, and accurate method of observing the 
hygrometty of the air when its temperature descends below 
the freezing-point of water, some method wliich would in- 
volve only a minimum of manipulative skill and trouble in 
making an observation. See Atmospheru. (a. b.) 

HYMEN, or HnnsNiEDs, was originally the name of the 
song sung at marriages among the Greeks. As usual the 
name gradually produced the .idea of an actual person whose 
adventures gave rise to the custom of this song. He occurs 
often in association with Linns and lalemus, who represent 
similaT personifications, and is generally called a son of 
A polio and a Muse. In Attic legend he was a beantifal youth 
who, being in love with a girl, followed her in a procession to 
Eleusis disguised as a woman, and saved the whole band 
from pirates. As reward he obtained the girl in marriage,' 
and his happy married life caused him ever afterwards to 
be invoked in marriage songs. At other times the tale is 
of an opposite character ; Hymen was unfortunate either 


by dying on his marriage day or in some other way, and he 
was invoked to propitiate him and avert a similar fate. He 
occurs often in the train of Aphrodite, along with Eros, 
Himerus, Fothns, ihc. According to Orphic legend he was 
restored to life by Asdepius. 

HYMENOPTERA (theP/eata ofFabridus, Jffawf/ftfgrer 
or AderfiHger in German), an order of Insecta (so named 
from riieir wings being joined, as hereafter described) 
containing the insects commonly called bees, wasps, ants, 
ichneumons, gall-flies, saw-flies, and others less Imown 
which have received no English names. The main charac- General 
teristics of the order are these : — ^the possession of four 
wings, of which the anterior are always larger flian the 
posterior, always of the same texture, and mostly with 
nervnres arranged in regular patterns ; a dense hard skin, 
smooth, shining, or very hairy ; a mouth always provided 
with mandibles adapted for biting, though the other mouth 
parts may be so modified as to serve for mastication, or for 
the sucking, or rather lapx>ing, of liquids. The female is 
provided with an anal instrument connected with oviposi- 
tion, and sometimes serving for defence, in which case it 
is in communication with a poison gland. They undergo a 
regular transformation, and have larvse provided with legs 
on the thorax and abdomen, or on the former part only, or 
(as is more often the case) entirely footless. 

The wings have few nervnres, and may be even entirely Wings, 
devoid of them; when present they proceed from the base of 
the wing, or from the costa (the part which bounds the wing 
in front) towards the apex, which thqy may or may not 
reach. Connected with the lateral nemires are others 
(recurrent nervnres) which unite tliem together, and form 
in this way regular cellules. The first two lateral nervures 
(those nearest the top) are the most important, and are 
called the “mar^nal” and “submarginal” respectively. 

The cellules whieffi they form by means of the cross or re- 
current nervnres are called the “marginal” and “sub- 
maiginal cellules.” Not nnfrequently there is, towards the 
apical third of the costa, a thickened spot (considered by 
some to act as a counterpoise when the insect is flying) 
termed the “stigma” or “x)terosrigma.” It is not always 
present, however, and when present may be very small, 
or, as in Paehylostica, very huge and projecting. In a 
similar way the hind wing may contain lateral and cross 
nervnres, but they are fewer in number and in importance, 
and may be entirely absent, although present in ^e larger 
pair, ^e arrangement of the nervures in the Hymenoptera 
undergoes, in the various femilies, great diversity; and, what 
is of great importance in classification, their form, in the 
different families, and even genera, is, within certain limits^ 
remarkably constant. On this account great attention has 
been paid to them; and each nervure and cellule has 
receiv^ a distinct name. The use of the nervures and 
cellules does not lead to the formation of artificial groups ; 
for we find that the existence of a particular arrangement 
of the nervnres in a hymenopterous insect denotes the pre- 
sence of other characters. Each family indeed has its own 
form of wing, as will bo seen from the accompanying figures. 

^e relative value, however, of the neuration in classifica- 
tion is not always the same. It is of much greater import- 
ance, for instance, with saw-flies than with bees. The 
wings are usually shorter than the body, and may be so 
short as to be useless for flight ; they may be even entirely 
absent. Apterous species are found in almost all the fami- 
lies. ^ In most cases it is the females only which are thus 
deprived of the power of flight. But the opposite of this 
may exist; as, for instance, with a curious species of 
Chalddtdce which lives in. the nest of bees as a parasite. 

With ants, again, the neuters are always wingless ; and the ' 
females lose their wings when they commence the formation 
of a colony. ' It is 'worthy of remark, too, that s'ome Chald- 
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didce and Oxjfura, wiiidi ate nomally win^i 
anpear in an apterone or semi-apterous wndrtion. ^ tM 
a&r Biaigin of the hind wngs are pWed a numbei of 

that the 


very minute hoots, Tthich fit into a thwhened tun on the 
posterior matpn of the front trfngs, m 
^omeuirited,aud strike thoairasone whole. The wings 
are nsually transparent, and, in certain anangemTOts of 
the liAt, aw seen to bo hi^y iridescent. OccasiOTally 
theylre coloured in patches, or are entirely Mwk ot bine j 
in the latter case, they are not nnfreqnently of a^ttackish 
textnre and have a metaDic Instre, as, Ci^., in Hylotowt, 
The smaUer forms {GMddida and Ojejwra) have or no 

nervntes. Some of these have the wings deeply fringed ; 

si 



. ^ 0/ Mb* 
lutceolue 

leetnrent ner- 




and^ymm- andi%6m«s have the wings as it were cleft and 
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from tU thorn for a certain distance ; then it dSatre into 

a ^bw of deeply fnnged brandies (see fia 6). 

The head is seldom bwder than'the tTinw* n 


~ , — wavosasM uulu hUB cnn rftx. it m 

a mote or less globnlar shape, but may be much 
I’S.® ^“®Ple or ooeffi, are arranged if 




Tbe number of joints in tbe masillaiy paljn is nsna^p 
fivoi but may be more or less than that; the labial palpi 
ate trro* to four-jointed. It is with bees that tbe moii& 
parts (and especially tbe ligula) hare tbmr greatest 
development and spemalization. With them the variona 
parts (except the mandibles) are elongated to form a 
sncldng tubcj means of wbidi they lap np the nectar 
of flowers. 

The form of the antennse is very variable. They may ^ie 
have thz^ {ffylotma) to sisly joints (ichneumons); may be 
very long and thin as in idtneumon^ or scarcely projecring 
beyond uie head as in Perga ; of uniform thickness, or dis- 
tincUy clavate as in Cimlex; bare, or veiy haiiy. Then th^ 
often d^er very much in tlie malea Loj^ynts (ZVnfhre- 
(ffh«f<e)and many C^Mc/<?fefa:bavethempectinated invarions 
degrees; they are dee[dy forked in^tmeeru; and many 
others have them covered rrith long hair, although they are 
quite hare in the other sex. In some families tne number 
of joints varies very mncbi but most Aculeaia have the 
same number, namdy, 18 in the male and 12 in the 
female. These appendages serve as sense organs, especi- 
ally for the discovery of iood| and, in the male, for finding 
the female. At any rote an ichneumon (for instanc^ 
when searching for a larva in which to lay ite eggs (and 
this has especially been noticed with those which oviposit 
in concealed larvm) keeps them in a state of contlnaoas 
trembling motion, and males have also been observed to 
j do the same when searching for the females, 
j Ihe three divisiona of the thorax — ^pro*) meso-, andmeta- Tbo 

I thorax — have pretty much the same i^ative proportions in 
( all the families. The prothorax is small. Tlio upper port 
i is strongly articulated to the mesothorax, while tbe lower 
{ k treer; and it is by means of this lower part that the head 
^ is united to the thorax. The metatborax is vexy largi^ ns 
I might he exited, from its having to take such an import- 
^ ant part in flight. As for the scutellum it varies more than 
^ any other portion of the thorax Mostly it is flat, or at 
least only slightly raised above the mesonotnm; but is 
^ the smaller groups {Oxyura^ ChalcididoPy CynfpideB) its 
, form is sometimes very curious. In jEgtlips (Cynipidee) 
and Jyrioi^e (lAneitmonide^^i is produced into a sharp 
J more or ]e» curved spine ; in Paecela it is cnp*sbaped, that 
is to say, it is raised^ up, and has tlio centre holiow. It 
^dei^e^ however, its greatest development with some 
J Chaleididw^ In Chirocemey for example, it is lengthened 
so much that it reaches the middle of the abdomen. The 
metathorax is never very large, nor docs it exhibit any 
marked peculiarities. 

*^e 1^ show the same manifold diversity in fonn that I*ga 
we found to exist with the other appendages. The basal 
parts ^thecoxse and trochanters'^are not usually of any siae^ 
^cept in the lower tribes, ap., Chalddidw. In classifica- 
non the tnxnianterB are of for we find with the 
.deuhw/o they are joined to the femora hy a single joint 
whereas ta all, the other ffymenapttra there are two joints. 

« ” •*?*** &c.| form the division Jfo/iottveia ; 

and iM ichnenmoiw, saw-flies, &c., are denominated 
Mr^a. Some Chaleididas have tho femora greatly 
Widened, and toothed on the under side but as a role 
It does not show any striking pecalinrity unless it be with 
K » 4®, be expected from their more 

habits of the insects, the tiinro 
fmm 1 ^ ®«corfjng to the uses they are put to, apart 

“• ^ thenon-paiositic 

“! employed to cany the pollen necessary for 
the nonrjshment of theyonng; for this purpose they are 


of th« hind femora in Oudefs and 
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provided \rith hairs, or the apex of the tibiie and base of 
the tarsi are flattened out to form a plate on which the 
pollen is stored for its easier and more economical convey- 
ance to the hive. They are richly spined in the sand-wasps, 
and are thus useful to the animals in digging out the nests 
which they form in the earth. At the base of the tibioc are 
placed two spurs (calcaria), which, however, may bo absent. 
Finally the tarsi are provided with plate-like processes 
termed patella:, which may bo very largely developed, 
especially with males ; and the front pair may terminate in 
largo jointed raptorial claws, as is the case with Gheloffymis 
{Oxyura). 

The abdomen may bo united to the metalhorax in two 
nen. vrays : it may 1)0 joined to it by its entire \ridth, or by a 
narrow pedicle only. In the former case the thorax and 
abdomen form as it were one whole, so that the body has 
the appearance of being composed of only two parts; 
whereas in the other section the three divisions, head, 
thorax, and abdomen, are cloarl}* separated, or specialized. 
It is only the Sirieida and TentJircdinidce which have the 
abdomen united by the whole width. Thus the order 
becomes divided into two well-marked divisions, one repre- 
sented by the Tenihredinidce (liaving the abdomen sessile) 
and the other by the Aculeata, Ichneumonidtc (having it 
appendicnlatcd). The abdomen shows little variation in 
structure or form in the TenOiredinidte’, but docs so to a 
largo extent with the others. Usually more or less globular 
and rounded, and not of any great length compared to the 
head and thorax, it is often very much compressed and 
sabre-like, ns in OpJihn, or very long and thrend-liko as in 
Pdeeitttis', then it may be joined to the thorax in such a 
way as to be semi-sessile, or by a very long, thin, thread- 
like pedicle {PelopoBus, many Chalcididtc, and Cpnipidte). 
Between these two extremes there are all gradations, the 
form of the abdomen depending on the habits of the insect, 
upon its manner of self-defence or of ovipositiou. As re- 
gards the number of the segments, it varies. It is 8 with the 
Tenlfiredtnid<c and with the Siricidai, but in other groups 
it is less. Through one or other of the basal segments 
being greatly developed, and the terminal ones correspond- 
ingly reduced in size, some groups appear to have only* 3 or 
4 (Glirysididce). The Aculeata have always the same num- 
ber, namely, 7 in the males and 6 in the females. Some 
bees {Ccelioxi/s) and Chryaidida: have the abdomen armed 
with spines or teeth at the apex. 

:pro- The male and female organs are situated at the end of 
ictivo - abdomen. They are rarely conspicuous cxtomally 
8““* with the males; but in some females they are of great 
length, and may indeed exceed considerably the length of 
the body. Uowever different in the various groups of 
Hymenoptem the organs connected with the laying of the 
eggs may be, they are fundamontolly constructed on the 
same plan in all of them, no matter how different they may 
appear or how various the ways in which they may bo used. 
A typical ovipositor in the Ifymenoptera may be described 
as being composed of three bristle-like organs, — one placed 
above, and the othersbolow. This upper bristle is channelled 
throughout, and has (when in use) the others pressed to it 
in such a way that the three together form a narrow tube, 
through which the egg passes. The two lower bristles are 
toothed at the lower end. * These three parts arc enclosed 
between a couple of two-jointed valves, situated at their 
base, which serve them as supports. Thus the ovipositor 
consists of five different parts. It exists under two forms. 
In the bees and wasps (Aculeata) it takes the form of a 
sting, or weapon of defence ; and it is connected with a 
^ gland secreting a poison (the principal constituent being 
formic acid) which the insect injects by means of the sting 
into any thing that attacks it Besides this defensive 
(or offensive) use to which it is put, it is employed by the 


sand-uusps to benumb the larvm and other insects or spiders 
with which they storo their nests for the use of their young, 
iu such a way that they remain to all intents and purposes 
lifeless, yet still keeping fresh, until such time ns the wasp- 
laiTic escape from the eggs and are ready to feed on them. 

In the rest of the order — with ichneumons, saw-flies, dsc. — 
it is not used as nn instrument of defence (some ichneu- 
mons, indeed, will attempt to pierce the hand with it 
when caught, but they arc never able to do any harm) ; it 
is simply an instrument for laying the eggs, and is not 
connected with a poison gland, or at any rate with a gland 
secreting a poison similar to that of a wasp. A poison 
gland exists, for instance, with saw-flie^ but its purpose 
and also the manner of its use are different from what 
they are in the case of the aculeates. Its function is to 
act on the plant in which the eggs arc laid, — cither to raise 
galls in which the larvm will And food and shelter, or to 
prevent the hole made by the ovipositor for the reception 
of the egg from clasing in on the egg, and thereby crush- 
ing it; for wo And that eggs laid, for example, on leaves 
are not closely pressed by the substance of the leaf, but 
have a more or less open space surrounding them. 

From the obeer\'ations of Eraepelin on the development 
of the ovipositor, it seems clear that the grooved central 
bristle and the two basal sheaths arise in the larva from 
liapillm situated on the under side of the ninth abdominal 
segment, while the two lateral (or rather lower) bristles 
have their origin in similar papillm on the eighth. It 
would appear also highly probable that the parts aoc true 
appendages of the abdominal segments, rather than modi- 
'ficd portions of the body walls. 

The ovipositor is either hidden (as is mostly the case) or 
may be exserted to a greater or less extent. Its length 
varies with the habits of the species ; that is to say, the 
longer it is, the deeper, in wood, or in any other substance, 
docs the larva, on which the ichneumon is a parasite, live. 

Species with lung ovipositors occur in all the parasitic 
families, except the Oxyura and Chryaidida:. With the 
last-mentioned family it is tubular. It is strangely modified 
with the saw-flies. With them it forms a veritable sawing 
apparatus (hence* the name of these insects), being broad, 
platc-liko, and toothed in various wn3’s ond degrees acco^- 
ing to the habits of the insects ; according ns the fi ggH are 
laid in^ loaves or in bark it is slender and thin or broad 
and thick. In the pupa state Ifymenoptera with lon'g 
o\*ipnsitors have then: curled up on, and closely pressed to, 
the back. It is n curious circumstance that this embi^'onic 
condition of the ovipositor is retained in the perfect state 
by a few forms, as, e.g., Leueaapis. 

As remarked at the beginning of this article, UKjrjmcnoptcraeo Motamo^ 
Uiroiigh a regular metamorpliosis-^ppcaring in four distinct forms, nlioscs. 
TIio egg is general y longer tlinn it is broad, and rounded at both cm. 
ends. 1 ho skin is alwaj’s thin, never sculptured, and rarelycolourcd ; 
tlic only instaiico of colour in any of their eggs knon-n to the writer 
licing in those of certain saw-flicswhicli are more or less greenish, and 
this colour may have been imbibed from the leaf. Many parasitic 
species (Ojawn, (7/myw, Jl/ymar) have iieduiiculated c^,— eggs 
pronded with a long pedicle or stalk, by means of which Uiey are 
attadied to the plant or insect, ns the case may bo. A Tnmhm tot 
example, attaches her stalked eggs to the Imva’s skin ; it liaiigshy 
tlie fltalk; ond ylion tlic young tiyjihoii-]arvn*s doTcIoptncnt in the 
niaturcd it leaves it liy the lower end, niul tlieii proceeds to 

llfltid its \niV inf A fit a mefflA a I 
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nltliough tills ennnoi be the sole cauKo of the swelling) to double or 
more limn double the size Ib^ were wlien laid. Tlio number of 
eggs laid by a female varies of course with the apccics. Colonial 
specicslny the greatest number; hut with them the eggs are not' 
laid all at once, ns n the case with solitary species. Some anninl 
forms lay comparatively few eggs, while, on the other hand, many 
saw-flies and ichneumons must lay some liiindreds. Solitary bees 
and wasps do not lay mnny ; but it must bo remomhered that the 
offihou/niTt””^ building and digging of tlio nest are works 
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The larra ore of two wrta. Those of spociw with a 
abdomen ore white, footless 

wasps i>y,tnf 
vbicli they live 

fef M'.'sq&i? 

j/.™*.! thoneie legs, and often elxlominai legs nv well, while the>, 

lor the most nartricad afieeesistcnce. In the lowij Koap of 

thL Lirim, SMtiib:. os well as in tho'c r«itAwf.ni.f<r mo«t 
neaily allied to them, the larv® invc only the thoiar'ic or tro-j I'p. 
They Kve cither boring in wood, u ^iw, or in stems of |.Iants 
as a«Aiu, or in leaves rollctl together by mUsmi thn-a-l", as Zylo. 
Sxcept Zydat Cc^uSt oml Xyf/«i all the tin -fly Lircw haje Ino 
nmUhotac'ie aud a rariaWe iramU-r of W*ie or nlMoimnai 
which are in fact mewiy pTolongalions o( lh« vciiUal buinoc of liie 
body, a» with many vhylovliapoui Cofenptera ; nor havi- th»y anr- 
thing like the clasjwts of Icinaoptcrous csilirwlb^. 'Nilh tlu-»r 
simifar habiU and the presence of thc'.e s'cntrai leg-, ^lw•fly Iari.e 
Zaire a tfonsuZerafaZe rcscmhhiicc to tZic catiTpIllar-^ ol L^j^fly-tcnr, 
hat ther maybe known from them in two ways,— by always inving 
more tlian five piire of Tcntml legs (eight in C'l; tweu in Ac- 
maCtts, and six in some i/j/rofiWiifcfrs), and twer liaving more than ^ 
two ocelli"— one on each side of llic head— iiiMead of mx on laciiMdr ( 
as in L^idapUnu As with IciddoptiTOiis cat*>rjdl].sr s pi « n is the J 
mevalUug colour of saw-flv Zarvic. They agrve with theiiii too, 
in their general habits; they Zircon the Zcarciof r.srio3s phnts, 
derouring them in diflerent Wisys, roll down lcavi*<, wb** gMU, and 
mine leaves. It is interesting to note further that, with b {d- 
dopteroos cateqiilkns, lorroi which arc innoxious and cat*'n hy hinls 
are eitiier entirely green, or green with black, pink, or nZiitc ftrif*' t 
aionj^ the .sides and inch, while noxious ItrrA-— tZio^^ with h'd 
smells or secretions whicli render tZicm niipiiitaMc to lfi^ls*— hive 
bright contrasting colours with irn'giihr marking-, tuV rrhs Ac., 
and they feed exposed, so tlial the^ may W readily » and at v\ 1* d. 

Some hytnenoptenms lame befom iKCoiuing pnio- tiiouU a certain 
number of times. Aeconlingto Packanl, a ui-ti otf tC^ 

aldn ten times; TenlhrttUnuIfC do it five tiiins; but ru.ii(y (oil 
para«ftic, and most oeulcates) do not moult until tin y bcMme 
nor do they empty the contents of the stounrh till thru. Tlie 
period dunng which a hymenoineron remains in tZi- Iprra i^tatc i< 
seldom long ; it may he right or nine days, or a month nr two, hut 
tills de]H:uds on the sca^n of the year; for u\ my I >rca*, nltleU Itato 
not been able to reach maturity in the nutuinii,' rvmiin in tin* miiio 
condition nntil the rolloniug siwing, wltrn tiny pupite. In nidi r 
that this Mriod may be passed lii ijiiietne-i-., K rn:ooii U tis'ially 
spun by tnelarra. ror this jinr|H>st! it is providi d with a » pinning 
appxratus, and a gland for secreting the silk niinircil for th - con- 
struction of t^ eooooiL With the Jculmtn it ts thin and almost 
transparent ; it is of a firmer consistency with Klm^uinMn-, and is 
often colonretl black, bromi, or givy. .V/r/vy /vVr and other //ni. 
eonida spin their cocoons in comjnnv, and often aiouinl tZic dead 
body of the Inrcn which they have dcvouivd, TZn-v iiiav be id ace-i 
together irithout any rcimlanty, or do^idy pres-cd*iu n'gularlv ar- 


A 



OouWe ran,— a thin inner one (which mnv he wiatntKl from the ■ 
outomB^-aranriilcnhlo since) iilnccil in-iJe nn outer, iwriler. I 
«»««>»& A ecoon, however, in not nlwavi i 
^ ^ifpBfa iiev« siaB TOc,i»w«i.iniwntlydoCAn/eo^^^^^^ nor 
*!'? ®'"l'fy4m or the catitiallirwhich * 
e^ ^ ®*****®^ Vy some ichneniiious instenil of n lo- 

_The pnna resembles vi rv eloselv A. • .. 
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are the workers or oeuters, undeveloped females on whom 
the work of the colony depends j and, lastly, there are 
the males. It is with ants that the workers are most pro- 
foundly modified. They are wingless, and there may be 
in a’ colony several sorts, each kind performing different 
duties, and baving.the body modified in accordance with the 
work it kis to-do. Those which act as soldiers (when a 
special kind is set apart for this work), for instance, have 
the mandibles enormondy developed; another set may 
secrete honey for the benefit of the others, &C. 
le of The^ymenqpfera must be regarded as one of the most 
s order beneficial and useful to man of ike insect orders. The pro- 
duce of the hive bee — wax and honey — ^has been employed 
' by man since 'the earliest ages, and forms an extensive article 
of commerce. The curious structures raised by Cynipidce 
on the oaks of eastern Europe — ^galls — ^have long been used 
in the manufacture of ink But, whatever the bee may 
have done in contribulang to our luxuries, and the gall-fly 
in rendering easier the advance of knowledge, these are 
' small henefits compared to the indirect advantages we de- 
rive from the labours of the parasitic species through the 
havoc they make among the insects which devour the pro- 
duce of our fields and gardens, and too often destroy the < 
labours of the farmer and gardener. lyhen we remember 
that there are vast numbers of insects which destroy plants ; 
that many of these are so minute and obscure in their mode 
of life as to-escape ordinary observation, save when the in- 
juQr is done; and that others appear in enormous numbers, 
—it becomes evident that an insect which causes the 
death of a single caterpillar does good service, since that 
caterpillar would have (if left undisturbed) given, in all 
probability, origin to an imago which might give birth to 
hundreds of others. Jt is this which theichnenmons do, — 
they destrry.the larvm of plant-devouring jnsects. Another 
• division ol Hymeno^ra does equally good service. It has 
been shown by modem researches that without the aid of 
bees many flowers would never yield seed. ATany plants 
cannot fertilize themselvei^ so that if bees did not carry the 
pollen from one plant to another, and thus effect fertiliza- 
tion, no seed would be produced. The red dover, for 
instance, would never produce seed if it were not for the 
humble bees fertilizing it in their visits in search of honey. 
It must, however, be confessed that some JSyneaopiera do 
very considerable damage to vegetation, espedally saw-flies 
and ants. Of injurious saw-flies the most destractive are 
Eri^mpa adumbraia, on fruit trees ; EemcOns Hbesii, 
which^is BO destructive to the gooseberry and red currant; 
Aihalvt tpimruM^ at one time so destractive to the turnip 
(probably when it first took to feeding on it) ; and C^ms, 
in the stems of corn. The damage done by ants in Europe 
is small ; but in the tropics the leaf-cutting ants do enor- 
moim damage by cutting down the leaves of trees (especially 
cultivated ones), which they convey into their nests, where 
they are used (according to Bdt) to rear fungi upon which 
the ants feed. 

piatto The Hymenofiera are almost exclusively dweUeis on 1«m/i 

ecies. and are essentially sun-loving insects. Two or three only 
live an aquatic or quasi-aquatic mode of life. Sir John 
Lubbock (^covered two minute species of Oxyura {Poly- 
Rcnia) which descend into the water for the purpose of 
deponting their eggs in the eggs of aquatic insects. They 
use the wings as oars to swim in the water, and can remain 
in It for two houra An ichneumon {AgrvOypa) has long 
been known to live as a parasite in the bodies of caddie 

observed to go down into the water 
to find the worms, which are said, when infested by the 
icbneipons, to anchor themselves by means of a silken 
thread. 

ilssion ^ym.mypUra give origin to sounds. The humming 

iound. of bees is one of the most familiar and delightful of country 


-^sounds. It is not yet quite clearly understood how it is 
caused, , but there is evidence enough to show ikat tlie 
buzzing originates by the air impinging against the lips of 
the metathoracic and abdomind stigmas; although it is 
possible, too, that tlie rapid vibration of the wings (224 per 
second with the.BoiR5»smt»corMmand 440 with the honey 
bee) may also have something to do with the production of 
sound, for a' bee can give out differently pitched notes 
according to its mood, as it is pleased or angiy. Besides 
the buzzing sounds, a few other species chirp by means of 
the abdominal segments. MvtiUa stridulates by drawing 
in and out the raised striated surface of the third under the 
edge of the elongated second segment. The workers of 
Myrmiea stridulate in pretty mu(k the same way. 

The internal anatomy of &e Hymenoptera presents some Intemal 
interesting features. Their organs of secretion are nnmer- 
ous. The poison is secreted in two long ramose tubes ; and 
from them it goes into a sac situated near the base of the 
sting. Wax is made in some of the abdominal segments.^ 

The salivary glands in the hive bee (worker) are veiy large 
and complicated. They are three in number, two (an upper 
and a lower) placed in the head, and the other in the front 
re^on of the thorax. Each gland is different, and has 
excretory ducts of its own. In the queen bee these are not 
nearly so much developed as in the worker, and they are 
even less in the drones. Many saw-fly lairm secrete fluids 
for purposes of defence. Some species of Tenihrtdo secrete 
a blackish liquid, which they eject from the month ; Paya 
throws out a gummy matter from the same orifice, and 
Cimhex an acid liquid from lateral pores. Then there are 
the silk-secreting glands which most larvre possess. The 
urinary vessels are always present, and may be as many 
as 150. According to Yon Siebold, the aculeates have a 
long intestine and a stomach witii many convdIutionB, 
while they are short in the terebrant forms. The tracheae 
are well developed. Many dilatations are given off from 
the main stems, a pair at the base of the abdomen being 
exceptionally large. In connexion with the female organs 
of generation, it is worthy of remark that sebaceous glands 
and a copulatory pouch are absent in the Aeu/eata, although 
present in the other section. The ovaries are two in num- 
ber, and consist of a number (it may be as many -as a 
hundred) of distinct many-diambered tubes. Ea^ tube 
in AUialia, for instance, contains 7 eggs, and, as there are 
18 of such tubes in each ovary, there will be thus 250 eggs 
in all. In Plalygatter the ovary is of a very exceptional 
nature, inasmuch as the egg tube is a close sac, so that it 
is burst when the egg is laid 

The most noteworthy and exceptional features in the Special- 
developmental history of the Hynunoplera are those shown ™ 
by some very minute species of Oxyura, which live in the 
bodies of JDiytera {Cecidomyia), and in the eggs of beetles 
and dragon-flies. After the eggs of Platygaster have 
undergone segmentation, and the embiyo has been formed, 
there leaves the egg a larva of a very unusual form. It is 
broad and rounded at the head, but contracted towards ihe 
tail, which terminates in four spined, bristle-like appendages, 
so that the larva has a considerable resemblance to a 
rapepod. It is ^provided with a mouth and hook-like man- 
dibles, by the aid of wliich it anchors itself inside the body 
of its host (the larva of a Ceddmyia ) ; there are a rudi- 
mei^ary stomach and antennae, but no trace of nerves, 
tochea^ or organs of circulation. Soon it changes its 
form : the tail with its bristles is thrown off ; it becomes 
shaped somewhat like a hen’s egg ; the nervous, circulator}', 
and reproductive organs become visible, while tiie alimen- 
tary organs show an advance in structure. Ihis second 


1 The wax is secreted on the ventral snifoco of the hive bee, but on 
the dorsal surface with the stingless bee of America {Mdipona). 
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Many, like Andrcna^ dig in light soils a burrow, consisting^ of a 
narrow possoge going doivn some inches, and liaTing at each side of 
it at intervals coils in which the food is stored, wood is used bv 
others to form somewhat similar ccllS| wliieh may bo lined with 

I neccs of leaves or flowers. Tlie stems cl brambles are utilized by a | 
argo number of species of bees and fossorial Hyvnenoptertu Osmia 
us£ empty shells for its habitation. Then others build up nests. : 
Ohalieodcma and other bees, with many wasps, construct cells by | 
cementing together bits of mud and cloy. Social wasps form their 
' large nesto or paper made of masticated wood ; humble bees and flie 
hi^ bee do so by a secretion called wax. Some ants build up from the 

g round, of leaves, &c., nests sha]wd like a hay-stack, which in size 
ley may almost cquaL An Indian species builds, at the ends of 
branehes of trees, laige nests of dead and living leaves matted 
together with a white web. Finally, tlio thorns of Acacia are 
hollowed out by others to servo os a residence. 

The Aeuleata may ho divided into five ihmilies— the Formieidcc, 
or ants, (commonly called '^solitaxy ants*'), Ibsstnxs 

(sand-wasps, Ac.), DipIopUra, or true wasps, ani Anihcphilat or 
bees. The ants are, os a rule, social insects^ and their workers difler 
from those of wasps and bees in being always wingless.^ What mor- 
phologically more especially distinguishes ants from other aculcates 
18 the structure of the abdomen, which at the base (on tho peduncle 
or ijotiole) is provided cither witli a flattened plate-like projection 
or with nodes. In tho former case, there is, ns in Formica, 
only a ru^mentary sting, whilo in tho latter there is an cflicicnt 
one, os in Mynmica ; but there are exceptions to Loth rules. A few 
ants are solitary and parasitic in habits, and in this case tho female 
is wingless. Closely ^iicd to the ants are the ifuiillidm (by some 
authors tho two are placed in one group, Hclerogena), which, how- 
ever, differ from them in being solitaiy, in having neither a scale nor 
node, while the tibim are spined, and tiio tarsi ciliated. It is only 
the males which are winged, and they have the abdomen spined and 
curved at tlio apex. Tliey are brightly coloured insects, and are 
very numerous m species. So far as is known tlicy are xiarasitcs on 
humblo'bces. Tho group of Fossores is n vciy extensive one. Their 
habits are very interesting and varied even in tho same genus. TJicy 
are carnivorous, storing up (after having henumhed hut not killccf) 
caterpillars, beetles, flies, aphides, Ac., in cells formed or dug out 
of weed or of bmmblo stems, in tho ground, or built up of mud or 
sand. Some build no nests, and store up no food for tuoir 3 ’ouiig, 
but live, cuckoo fashion, on other Iwores or bees. In gciioml 
structure tho Diptoptera do not differ essentially from tho Fomres ; 
but they may bo readily kiioim from tliem by the wings being 
folded longitudinally in repose, while tho 05 'cs are reniform and 
reach to or ncarto the base of tho mandibles. They differ too from 
the Fossores in some of them being social, os is tho cose ivitli Folistes 
and Vespa* In habits the solitary was£)s agree more or less wiUi 
the Fossores. While the abhve-mentioned tribes are camivorous, 
the bees, on tho other hand, are entirely vegetable feeders, living 011 
the |M>llcn or nectat of flowers. As might ho expected, wo find with 
them certain peculiarities of structure in connexion with their habits. 
The great business of a bee is tho storing up of food, for its own use 
or (and more especially) for that of its young. To do this to the 
best advantage certain i^ris of the body are adapted for the'earry- 
ing home of pollen* This is done more cspecially'on the legs. The 
basal joint of the tarsus is, for tliis purpose, flattened and com- 
pressed, and covered (at least on the Inner side) with littir. This 
then, is a character wlucli distinguishes them from all other 
aculeates. The leut specialized bees cany homo tho pollen loose, 
but Apis mixes it into a paste in tho flold. To serve the same end 
the mouth parts are profoundly modified for the lapping of nectar, 
hfany bees are parasites on other bees. These want tho pollen 
collecting apparatus, and many oftlicm have bright-coloured hair- 
less bodies^ os already remarked. 

im- The earliest Jlymcncptcra known belong to the upper Oolitic 
formation ; but, as they are Apidas, it is certain that the order must 
have appeared much earlier in time ilian that At the iirescnt day, 


representatives of the order are found in all parts of the world, oven 
ns far north ns 78* to 83* N. lat, where Bomii and ichneumons 
w*cro found by the naturalists attached to tho Arctic expedition of 
1878-76. Many genera in ell tho families have a very wide dis- 
tribution, c.y., Ophion and Pimpla among the idmeumons, Ody- 
neriis ^viih the wasps^ Megaehilc witli bees. Humblo bees and 
saw-flies ore diaractcristic of temperate, if not northern, latitudes; 

Matilla of warm regions, although it also appears in arctic regions. 
VespaUmoro limited in its range than the soutaiy wasps {Odynenis, 

&c.), being absent from Africa, Australia, and Soutli America. 

Many individual species have a voiy' oxtensivo range. Tliis has 
been brought about in some cases by tho aid of man. In tliis way 
many pests liave been carried over the globe, e*y,, Jfmatits rib^ii, 
tho gooseheny grub, which is now spreading over the American 
gardens ; ^locampa adumhraia, tho slug worm of British fruit 
trees, has readied Xfew Zealand ; wliile, among nnts, tlie liouso nut 
of SIndeira (Pbeidole pttsilia) is now cosmopolitan. Many species 
are common to the Pnluearctio and Ncaretic xenons, c.y., ilegadiih 
ccntuiicularis, Vespa vulgaris, Hcmidiroa rufa. Others have a 
wider gcogr^hical range. TheantjSb/cnqprilsgrcmt'flafrr, for instance, 
is found u India, tho Eastern Arcbi^lago^ South America, and the 
Ilnwaiian Islands. Jlyloloma pagana, ngam, ocenrs in tiie Sonthern 
Slates of Amorico, andallovcr Europe, and extends toindia and Japp. 

There being no complete list of Ilymcno^cra, it is not to give Number 

the number of described species, but probably it is not mudi over of 
17,000. The nctnal munber, however, must be vciy much greater ; species, 
prolmbly it will bo found to reach 70,000 or 80,000 ; for in tliose 
countries wlicro anything like flic same attention has been paid to 
tlicm 08 to beetles tiny are nearly as numerous ; and in no countiy 
have they received so much attention as Colcopicra* As regards 
the number of British qnccies, there are recorded in tlie catalogues 
published by tilio Entomological' Sociefy of London, in 1871-2, 378 
Aciilcaia, 1654 Mmcumxmdos and Braoofnidm, and 325 (ksgura ; 
whilo 326 saw-flies were catalogued in 1878— in all about 2700. 

Iksidcs these there are about 150 Ogpipidos, and upwards of 1200 
Chalcididcc have been described hy Francis Walker ; but that num- 
ber may safely bo reduced to 600 or 700. 
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HYMNS 


1 . Classical ITymnody. 

T he word- -“hymn” (v/tvo$) was employed by tho 
anoient Greeks to signify a song or poem composed 
in honour of god^ heroes or famous men, or to be recited 
on some joyful, mownful, or solemn occasion! Polymnia 
was the name of their lyric muse. Homer makes Alcinous 
entertain Odysseus with a “hymn” of the minstrel Demo- 
docuB, on the capture of Troy by the wooden horao. The 
WorJes and Lays of Hesiod begins with an invocation to the 

' Tlie yrtnge, liowover, mayTio distinguislied in the pupm of tlio 
neuters, thus snowing clearly that they have been lost through 


Muses to address hymns to Zeus, and in his Thjeogmia he 
speaks of thorn as singing oc. inspiring “hymns” to all tho 
divinities, and of the bard as “their servant^ hymning the 
glories of men of old, and of the feeds of Olympus.” Pindar 
calls by tliis name odes, like his own, in praise of con- 
queroiB at the {tublic games of Greece. Tho Atlieiiian 
dramatists (Euripides most frequently) use tho word and its 
cognate verbs in a similar manner j tliey also describe by 
them metrical oracles and apopliihcgms, martial, festal, 
and hymenaeal songs, dii^es, and lamentations or incanta* 
taons of woe. 

Xn. — 73 
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Hellenic hymns, according to this conception of Ihem, 
have come down to xa, some from a veiy farly and gets 
from a lot© period of Greek olossjcftl btoiatur - 
which paaaed by fte name of Homer were alrwdy^ re 
the timTT Thucydides. Th«^ ore in}^thologicol poems 

(several of them long), in hexom^ 
teresting. That to Apollo contains a traditionory history 
of the frigin and progress of the Delphic P ? 
on Hermes and on Dionysus are marked by muA lioness 
and poetical fancy, Hymua of a like general character, but 
of lew interest (though these also embody some fine poetical 
traditions of the Greek inythology, sttcih as flie stoiy of 
Ticosias, and that of the wanderings of Leto), were wntten 
In the 3d century before Christ, by CalUmachus of Cyrenc. 
deanthes, the successor of Zeno, composed (olso in hexa« 
meters) an "excellent and devout hymn” (os it is justly 
called by Cudwortb, in his Initllteiuul Systtin) to Zeus, 
which is preserv^ in the JStfoym of Stoboeus, and from 
whidi Aratus borrowed the words, “ For we are also His off- 
spring," quoted ^ Bt Phul at Atliens. Tie so-called Orphic 
hymns, in hexameter verse, styled TeXcnwi or hymns of initia- 
tion into the "mysteries” of the Hellenic religion, are 
productions of the Alexandrian sdiool,— as to which learned 
men are not agreed whether they are earlier or later tlmn 
the dristian era. 

The Romansdid not adopt the word "hymn;” nor have 
we many Latin poems of the classical age to which it can | 
properly be applied* There are, however, a few,— such as 
the simple and graceful Dianm sunras in fide ” Dianas 
votaries are we”) of Catullus, and "Dianam teneno dicito 
virgines” ("Sing to Dian, gentle maidens ”) of Horace,— 
whi^ approoch nmrii more nearly than anything Hellonic 
to the form and character of modem hymnody. 

2* HAreic Hymnody, 

For the origin and idea of Christian hymnody wc must 
look, not to Genrile, but to Hebrew sources. St Augustine’s 
definirion of a hymn, generally accepted by Cliristian an- 
tiquity, may be summed up in the words, "praise to God 
with song” ("cum cantico”). Bede undexstc^ the "can- 
ticum ” as properiy requiriiig metre ; though ho thought 
that what in its original language was a trae hymn might 
retain that character in an unmetrical trausIatioD, Merdem 
use has^ enlatged the definition : Boman Chtholic writers 
extend it to the praises of saints ; and the word now com- 
pr^ends rhythmical prose as well as verse, and prayer and 
spiritual meditation as wdl as praise. 

IKe modern distinction between psalms and hymns is 
arbittaty (see Fs^is). The former word was used by tlio 
LXIL as a generic de^oatlon, probably because it implied 
an accompaniment by the psaltery (said by Eusebius to 
have been of very ancient use in the East) or other instru- 
ment The cognate verb "psallero” has been constantly 
applied to hymns, both in the Easiem and in the Western 
Churw; and the same compositions which ftey described 
gmnrally as "psdms” were also called by the LXX. 

. (*-&i songs) and "hymns.” The latter woid occurs, 

p.y..m»lmt.20("the hymns of David the son of Jesse”), 
v" ® Greek titles of the '6th, 54th, 

2?^ mimbering of the Tualms being 

of Jbe Englieb version, not of the LXXA The 44th 
^pter of Eedreiastiens, " Let us now praise famous men.” 

S n “The Fathcrf 

V 0* Pse'nis 08 called 


commending psalm-singing (i^^wAAcrw), and St Baul ** psalms 
and hymns and spiritual songs” (^ra^floU km v^mv Koi 
d8aiv TTiwimriirarv). St Phul ulsi^ in the 14th chapter of 
the first epistle to tho Ooriathians, speaks of singing 


Ooriathians, 

of ovciy man’h psalm (cimoToa 
&a), m a context which plainly has reference to Iheosscm- 
Um of the Corinthian Christiana for common wursliqi. 

All the woids thus used were applied by the LXX. to the 
Davidical psalms; it is therefore possible that these only 
may be intended, in the different places to which we have 
referred. But there are in St Rinrs cpistli» several 
passages (Eph. v. 14 ; 1 Tim* iii, 16; 1 Tim. vL 15, IG; 

2 Tim. ii* lli 12) which have so much of the form and 
character of later Oriental hymnody os to have been sup- 
imsed by Midiaolis and others to bo oxtcacts from original 
hymns of tho Apostolic age. Two of them nre apparently 
introduced os quotations, though not found elsewhere in 
tho Scriptures, A third has nut only rhythm, but rhyme. 

Tho dianksgiving pn^ver of the assembled disdplcfi, 
recorded in Actslv., is both in substance and in manner 
poetical ; and in the cautides, " Magnificat," " Beucdiclus,” 

&C., which manifestly follo^rcd the form and style of 
Hebrew poetty, hymns or songs, proper for litutgical use, 
Lave always been recognized by tho diurcb. 

3. Eastern Ciui^h //yiiinocfj/. 

The hymn of our Lord; tbo precepts of the opostles, the 
augolic song at the nativity, and " Bcncdicitc omnia oiicra,” 
are referred to in a curious metrical prologue to tlie liymnaiy* 
of Mozarabte Breviary, os precedents for the practice 
of tlie Western CLurch. In this respect, however, the 
Western Chureb followed the Eastern, in which hymnody 
prevailed from tlio earliest times, 

Fliilo describes the " Tlicropcutm ” of the ncighbuurliood iitt 
of Alexandria as composers of oripnal hymns, which (as 
well as old) ireresungat their great religious festivals, — the 
people listening in silence till they came to the closing 
strains, or refrains, at the end of a hymn or stanza (the 
"ncrotelcutia ” and "cplij’mnta”), in which nil, women as 
well as men, heartily joined. Tlicsc soiign, he says, were 
in ^’B^iolls metres (for whidt lie uses a number of technical 
terms); some wore choral, some not; and tiiey were 
dividra into variously constructed strophes or stanzas. 

Eusebius, who thought tlint tlie TIierapcutaB wero com- 
munities of Cliristians, says that the Christian practice of 
his own day was in exact accordance with tiiis description. 
Gibbon considered it to bo proved, by modern criticism, 
that theTberapeutm were not Christians, but Esscnc Jews ; 
but he recognized in their customs "a vciy livelj* image of 
primitivo discipline;” and he states that tho Christian 
religion was embraced by great numbers of tliciii, and that 
they n-ere probably, by degrees, absorbed into the cliureh, 
and became the fathcra of tlic B^ptiau ascetics. Apollos, 

" born at Al^ndrio,” may possibly liavo been one of them. 

Tho practice, not only of singing hymns, but of singing Ant 
them antiphonally, apjiears, from the well-known letter of 
Pliny to Trqjan, to have been ostablidied in tho Bitliyninn • * ^ 
churdics at tho beginning of the 2d ocnUiry. They were 
acciutomed ^^stato die ante lueem convenire, cartnenque 
Chris^ qimi Deo, dicere secum tweiceui.” This agrees 
well, in point of time, with tlie tradition recorded by the 
historian Bocrates, tliat Ignatius (who suffered martj'idom 
about 107 A.D.) was led by a vision or dream of nngel.*( 
sin^ng hym'na in ^at manner to the Holy Trinity to intro- 
dure antiph^l singing into the diurch of Antioch, from 
which It quickly spread to other churclics; Tlicro scorns 
to be an alluaon to dmxal singing in the epistle of Ignatius 
hinwelf to toe Homans, where ho exhorts them, 
yaymn ^ ( having formed themselves into a choir"!, to 
sing praise to the Father in (Ihrist Jesus.” .A statement 
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of Theodoret has sonaetimes been supposed to refer the 
origin of antiphonal singing to a much later date j but this 
seems to relate only to the singing of Old Testament Psa^s 
^TTjv AniitSuc^ /icXimSuivJj the alternate chanting of urhichi 
by a choir divided into two parts, vras (according to that 
statement) first introduced into the chu^ of Antio^ by 
two monks famous in the history of their time, Plavianus 
and Diodorus, under the emperor Constantins II. 

Other evidence of the use of hymns in the 2d century is 
contained-in a fragment of Cains, preserved by Eusebius, 
which refers 'to “ all the psalms and odes written by ^thful 
brethren from the b^inning,” as “hymning Christ, the 
Word of God, as God.” Tertullian also, in liis description 
of the “ Agapse,” or love-feasts, of his day, says that, after 
waging hands and bringing in li^ts, each man was in- 
vited to cOme forward and sing to God’s praise something 
either taken from ^e Scdptures or of his own composi- 
tion (“at quisque de Saciis Scriptuiis vol proprio ingeuio 
potest”). Bi^op Bull believed one of those primitive 
compositions to be the hymn appended by Clement of 
Alexandria to his P<Bd.agogn»\ and Archbishop TJssher 
considered the ancient morning and evening hymns, of 
which the use was enjoined by the Ajm^lical Gon$tUuti<ms, 
and which are also mentioned in the “ Tract ou Virginity ” 
printed with the works of St Athanasius, and in St Basil’s 
treatise upon the Holy Spirit, to belong to the same family. 
Clement’s hymn, in a -short anapmstic metre, beginning 
oTo/t(ov SSouiv (or, according to some editions, 

ficunX^ dyMov, Xoyc wavSa/idrup— -translated by Mr Chat 
field, “ 0 Thou, the King of saints, all-conquering Word ”), 
is rapid', spirited, and well-adapted for singing. The Greek 
“Morning Hymn” (which, os divided into verses by Arcli- 
bishop IJssher in his treatise De Symholis, has a majestic 
rhythm, resembling a dioric or dithyranibic strophe) is the 
original form of “ Gloria in Excelsis,” still said or sung, 
some variations, in all branches of the churdi whidi 
have not relinquished the use of liturgies. The liatin form 
of this hymn (of which that in 'the English communion 
office is an exact translation) is said, by Bede and otlier 
ancient writers, to have been brou^t into use at Romo by 
Pope Telesphorus, as early as the time of the emperor 
Hadrian. A third, the Vesper or “ Lamp-lighting” hymn 
(“ tXapbv &yias — ^translated by Canon Bright 

“ Light of Gladness, Beam Divine ”), holds its pluce'to this 
day in the services of the Greek rite. In the 3d century 
Origen seems to have had in his mind tlie words of some 
other hymns or hynin of like character, when ho says (in 
his treatise AgaimA Gdsm ) ; “ Wo glorify in hymns God 
and His only begotten Son ; as do also the Sun, tlie Moon, 
the Stars, and all the host of heaven. All these, in one 
Divine chorus, with the just among men, glorify in hymns 
God who is over all, and Hjs only begotten Son.” So 
highly wore these compositions esteemed in the Syrian 
churches that the council which deposed Paul of Somosata 
from the see of Antioch' in the time of Aurelian justified 
tliat act, in its synodical letter to the bishops of Romo and 
Alexandria, on this ground (among others) that he had 
prohibited the use of hymns of tliat kind, by uninspired 
writers, addressed to Christ. 

After the conversion of Constantine, the progress of 
hymnody became closdy connected with church controver- 
sies. There had been in Edessa, at the end of the 2d or 
early in the 3d century, a Gnostic writer of conspicuous 
ability, named Bordosanes, who was succeeded, as the 
head of his sect or school, by his son Harmoniua Botli 
father and son wrote hymns, and set them to agreeable 
melodies, which acquired, and in the 4th century still 
retain^, much local popularity. Ephraem Synis, &e first 
yolaminous hymn writer whoso works remain to us, tliink- 
ing.thab the same melodies might be made useful to the 
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faith, if adapted to more orthodox words, composea to 
tTig m a large number of hymns in the Syriac language, 
'principally in tetrasyllabic, pentaiyllabic, and hepta^llabic 
metres, divided into strophes of from 4 to 12, 10, and even 
20 ^es eo^. When a strophe contained five lines, the 
fifth was generaUy an “ ephymnium,” detached in sense, 
and consisting of a prayer, invocation, doxology, or the 
like, to be sung antiphonally, either in full chorus or by 
a separate part of the choir. The Syriae Ohrestomathy of 
Hahn (published at Leipsic in 1825), and the third volume 
of DanWs Thesaurm Hyvinologieia, contain specimens of 
these hymns. Some of them have been translated into 
(unmetrical) English by the Rev. Henry Burgess {Select 
MArteal Hymns of Hphrem Syrus, &c., 1853). A con- 
siderable number of those so translated are on subjects 
connected with' death, resurrection, judgment, &c., and 
display not only Christian faith and hope, but much sim- 
plicity and tenderness of natural feeling, ^eodoret speaks 
of the spiritual songs of Ephraem as very su'eet and profit- 
able, and as adding much, in his (Theodorefs) time, to tlie 
brightness of tlie commemorations of martyrs in the Syrian 
Church. 

The Greek hymnody contemporary with Ephraem fol- 
lowed, with some licence, classical modcla One of its 
favourite metres was the Anacreontic; but it also made 
use of the short anapsestic, Ionic, iambic, and other lyrical 
measures, as well as the hexameter and pentameter. Its 
principal authors wore Methodius, bishop of Tyre (who died 
I about 311 A.i>.), Synesiu^ who become bishop of Ftole- 
mais in Cyrenaica in 410, and Gregory Nozianzen, for a 
short time (380-381) patriarcli of Constantinopie. The 
merits of these writers have been perhaps too much depreci- 
ated by the admirers of the later Greek “ Melodists.” Tliey 
hare found an able Englisli translator in the Rev. Allen 
Chatfiold {Songs and Hymns of Earliest Gredt Christian 
Poets, &C., London, 1876). Among the most 'striking of 
their works are /tmeo X/iurre (“Lord Jesus, think of mo”), 
by Synesius; o-e tov d^fitrov lunApiy^ (“0 Thou, the One 
Supremo”) and navi Oikevs yevitrOai (“0 soul of mine, 
repining”), by Gregory ; also am0a>irap0iyoi (“ The Bride- 
groom comoth”), by Methodius. There continued to bo 
Greek metrical hymn writers, in a similar stylo, till a mucli 
later date. Sophronius, patriarch of Jerusalem in the 7th 
century, wrote seven Anacreontic hymns ; and St J6hn 
Damascene one of the moat copious of the second school 
of “ Melodists,” was also the autlior of some long composi- 
tions in trimeter iambics. 

An important development of hymnody at Constantinople Period 
arose out of the Arlan controversy. Early in the 4th of Ariac 
century Athanasius had rebuked, not only the doctrine of 
Arius, but the light .character of certain hymns by which ' ‘ 

he endeavoured to make that doctrine popular. \^on, 
towards the close of that centuiy (398), St John 
Chrysostom was raised to the metropolitan see, the Arians, 
who were still numerous at Constantinople, had no places 
of worship within the walls ; but they were in the habit of 
coming into the city at sunset on Saturdays, Sundays, and 
the greater festivals, and congregating in the porticoes and 
other places of public rosoct, where they sung, all ni^i 
antiphonal songs, with **acroteleutia” (closing 
strains, 'or refrains), expressive of Arian doctrine, often 
accompanied by tounts and insults to the orthodox. 
Chrysostom was apprehensive ^at diis music might draw 
some of the simpler church people to the Arian side ; ho 
therefore organized, in opposition to it, under the patronage 
and at the cost of Eudoxia, the empress of Arcadius (then 
his friend), a system of nightly processional hymn- si nging, 
with silver crosses, wax-lights, and other circumstances of 
ceremonial pomp. Riots followed, with bloodshed on both 
sidesj and with some personal injury to the empress’s chief 
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efumchi vbo seems to have officuted as conductor or ^rector 
of the Attrch musimaiis. This led to the suppressiotii hj 
an. imperial edict, of aU public Amueiii^gj white in the 
duirch the piactice of noctarnal l^n-mng^ mi cextQan 
solemn occasions, thus first introduced, remained an estab* 
lidied instituUoii. 

Greek It is not improbable that some mdimenfs of the pecnliar 

jTa^cf^tem of hjnmody which now ptersilB throuc^nt the 
Greek commanion, and whose af^ties are rather to the 
Helnew and S^c ttein to the chssioal forms, may hare 
existed in the chnrch of Constantinople^ even at that time. 
Anatolius patriarch of Constantinople in the middleof the 
3th centttzy, wsu the ptecorsor of that c^ystem ; bat the 
rcpatation of being its proper founder belongs to Bomann^ 
of whom little more is known than that he wrote hymns 
still extant, and lited towards the end of Aat century. 
The importance of that system in the serrio^of the Qr^ 
chnrch may be nndetstood hrom ^ fact that the late Dr 
Ifoate compa^ fo^fifthsof the whole space (abont 6000 
pages^ contained in the different service-books of 
chntch to be occupied 1^ hymnody, all in a language or 
dialect which has ceased to be anywhere spoken. 

l^s^tem lias auMoIiar technical tcnninol<©% in whidithe 
ncnb “fwpanoD," •* canoi^" and “ 

K^iie explanation. ^ 

The (roparhn is the unit of the syrtcm, beins a stronhe or 
^n^ when analysed, to he divuiUo into verses or tnansea 
wiw tegniaM caenuas, hat printed in the hooks as a single ptoso 



my t tb» goMeof m 

toee^ Dmne Angti } of 


I h«AW fWUVU Vi 

Itfe, I sUotted me liy God,l 1 liTmn 
God." ©r Sealo and 

*“ S” ofterlwiid, irlioin J867 



Ui.^hr5h«inftS'd«a«S&i^^ 

faedV?^cal or 

wWcfc the^UaUe measnm. wHed^the hirtuvs, 

diet the whide etortSd ^ » 

«» i^attd. nrhidi followit 

«»nt(^ the mme number of »n tlie_«w* “ode" 

and rimflar .wwif. * ° ot^UMgs in each vet*c, 

‘'hinnua"mw^£r^B™ fSnLJ' ^nitalent qrUaldtt. Olm 

**kTOPWlWL** A arshm. Wltilont S ** bmaitt ts ffpWfd 

“SSSL; ode,T!%ol!)K 

^^^8* *1^ (t^ticiJ ly ^e;) connected 

^_<twy cenunon^ when ft& 

to ttc mother of mh^ ” “wiption of nato 

buiden< Md when It is « asen*^ ng wlhSTw 

ssy*'* 

• TOta a Ua ot'^ imti pikd mn 


eoQeeted in Tropoiof/ia, or dtuidi hymn-bnoks^ xrhich School of 
irare held in high esteem till the 10th centuiy, when they Bomanns. 
ceased to be regarded os chnrch-botdcs, and so fell into 
neglect. They axe now preserved only in a veiy email 
number of mannscripts. From three of these, bclongipg 
to pnblic libraries at Moscow, Turin, nnd llomib Oo^innl 
Filxa has lately printed, in his Analeda, a number of 
iateresting examples, the existence of which appears to 
have been unhnoira to the late learned X)r Neale, and 
which, in the car^nal’s estimation, are in many respects 
superior to the /'canons,” lie., of the present Oxede 
service-books, from which aQ Dr Neale’s translations 
(except some from Anatolius) are taken. Gnrfiwa i pitra’s 
seleeUons indnde twenty-nme works by Bomanus, and 
some by Sergius, and nine other known, as well as some 
unknown, authors. Ho describes them as havii^ generally 
a more dramatic character than the " melodies ” of Uie 
later period, and a much moro animated style; and he 
suppose timt they may have been originally sung with 
dearie accompaniments, by way of snbstitution for the 
theatrical performances rtf j^gan times. As an instance 
of their pecoliav character, he mentions a (Thristmos or 
Epiphany hymn by Eomanus, to twenty-five long strophes, 
in whidi there firsts an account of the Nath’ity and it* 
accompanying wonders, and then a dialoguo bctn-ccn the 
wi» men, the Yirgin mother, ond Joseph. The tnnpi 
nmv^ are admitted, describe the moral and religious con- 
dition of Persia and the East, nod the cause and adventures 
of their journey, and then offer their gifts. The Virein 
intetceto for them with her Son, instructs them in some 
parts of Jew&h histoiy, and ends with n prayer for tho 
salvation of the world, 

a© controversies and persecutions of tho 8th and sac- v.in.i. 
eroding contunes turned the thoughts of the “aiclodttfa''i 3 to 
of fl»e Studium at Consfontinoplc 
and St Saba in Palestrae and their followcre, and those of 
tho adhmnte of the Greek rito in Siefiy and South Italy 
ftrbo s^ered ranch from the Saracens and tho Normansh 

^ thcolcgical conise ; 

and the infincnce of those oontrorenics, in which the final 
success of tho cause of ‘‘Icons” wns Jaigely dno to the 
hyinns, os well as to tho courage and sufferings, of these 
, ^ ptobaWy tho cause of their snp^anttog.^ 

i the works of tho older sehoid. CaMinsl Piiro 

***? ?"*?® laving discovered a gmr-er and 
mw solemn stylo of chont, and of having donfnrach to 
fe the dogmatic theology of their church upon its present 
hnro of near approach to the Soman. * ^ 


.X»ohS^ S&Sff-S ^ 

lavs been odonted inf« f «d*evf of (hetc, 

vaflier fonnded noon tlun f.n. ar! K i /““J* *“■» which is 


~ imcenranes, 
wtoeh anro daring ^ I 
8th centniy, .ad 

^rrards, until the art itsdf 
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4-. TTt'jffrn C^uirA Svmnode, 


by bis wamft (abont 530); appointed the Ambrosian 
bvmns to be regdady snog in bm oSces for tiie canonical 


It was not till the 4fli centniy tiiat Greelt bymnody was ! bonis. Hence probably originated 'tbe practice of tiis 
imitated in tbe '^es^ where its introdnction was dne to j Italian cbnrde& and of others whiA followed flieir 
two great ligTifs of the Latin Chnidi, — St Hilary of | esampl^ to^gcmtamb^ns fAnabroMn^OTby^e^riy 


siy. 


Poitiers and St Ambrose of AEilan. 

Hilary was banished from bis see of Poitiers in 356, 
'and was absent from it for about four years, wbidi be 


successors of the Ambrosian school) daily tbxon^ont tbe 
we^ at “Te^ers,®^ “Laud^®® and ‘‘Zfoctnm^®® md on 
some daja at “Compline*® also—rarring them with the 


spent in Asa Afin or, fahiug part dniii^ that time in one } difierent ecdesiasticd seasons and fsHrals. commemora- 
of the conncik of Ae Eastern Churdu ^Hie thus had full j tions of saints and mart^, and other special offices. 



over the fourth council of Toledo, inMs book on the offices ’ settled in the 7di centniy by Leander and Isidorei, btodier^ 
of the church, speaks of Hrlaiy as the first Latin hymn- : snccesivdy aichbkho|sof Seville. It contained a copious 
writer; that council itself, in its 13th canon, and the pro- \ hymnaiy, Iffie oiigind form of which may be regarded as 
logne to the Afozambic hynmaty (which is litUe more tium I canonicaUy approved by the fourth council of Toledo (633). 
a versification of the canon), associate his name, in this t By the 13th canon of that conndL an opinion (which even 
respect, with that of Ambrose. A. tradition, ancient end [ then found advocates) against tbe use in churches of any 



personet®® (“Band of brethreiu raise tire hymn, let yonr | censored : and it was ordered that sncb hymns should be 
song tbe hymn xesonnd®®}, which is a sncdnct nar- | used in the Spanisb as well as in tbe Gallicandinrdie^ tbe 
lafive^ in hymnal form, of die whole gospel b&tory; and I penalty of ^commrmication bdng denounced against all 
is perhaps the earliest example of a strictly didactic 1 who might presnme to reject them. 
hymiL Bodi Bede and ESncmar mndi admired this cont- j The %mn5 of whidi the use was thus establ^hed and 
position, though the former do^ not mention, in connexion ! anthoriz^ were those which entered into die daily and 
with it, die name of PQlary. 'The private use of hymns of : odier offices of the dinrch, afterwards collected in the 
such a character 1^ Christians in the West may probably ' Breviaries:®® in which the hymns proper®® for “the 
have preceded their ecclesiastical use; for Jerome says , weeL®* end for “the season,®® continued for many centnrfes^ 



mise. 


and the vine-dresser singing David's psalms.®® Besides extending &om Hilary and Ambrose to the end of the 
du% seven shorter metrical hymns attributed to HHaiy ; pontificate of Gr^ory the Great. The “Ambrosian'® 
axe still octant. | mnsi^ to wMch those hymns were generally snug dov^ to 


death, _ _ _ 

ADlan. we have a contemporary account £rom his convert, ' wards prevailed. Ih the service of die mass it vras not 
StAagnsdne: Jnsfina,modierofdieempetDrTalendnian, \ the general pracdce, before the invendon of sequences in 
favoured the Anan^ and desired to remove Ambrose &om > the 9th century, to sing any hymns^ exc^t some firon the 
his see. The devont^ople,®® of whom Aiigastxne®s mother | Scriptures esteemed canonical, such as the “Song of the 
3Ionic3 was one^ combined' to protect him, and kept goard ■ Three Children®® (“Benedicite omnia opera®®). But to 
in the chnicL ‘'Then,®® says Angusdne, “it was first } this role there vre®^ according to Walatddns Strabo, some 
appointed diat,_8fter the_ manner of &e Eastern chniches, i occasional excepdons; pardcxilar^ in the case of Faidinns^ 



ever since been retained, and has been followed by almost > or others, in the endiarisdc cffic& espedaUr in pdvate 
all congr^tions in other parts of the world.®® He describes ^ masses. 



commenceiMnt oi the use m die chnrdi of that snhinne f and “Jam snrgit bora tertia®® (“Christ at this hoar vfas 
uimetncall^n. . I crucified ®®), are quoted as works of Ambrose T^Auccstine. 

Y®!?*® to “as^eithat die hymnodyaus j These^ and others by the hand of the same master, have 

the nRehties Tnfvst T^TnehTo fn M\‘nr.va_ 


To bring it 
appears 
Strabo, 
lived at the 
Benedict, on 



the same dme elevated in aeir expression and 
terse and mascniine in thought and Iflrgnr»gp ; 
subject (who ■ and (aon^ sometimes cridcized as defident in aedcd^l 


/ 
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nTMAnt in an obiective and not a subjective manner. They 

have exercised a powerful influence 
Sinv^A^est ^ of the same kind in all 8 uccced«ng 
With the Ambrosian hymns are properly 


maoj 

classed those of HOaiy, and the contemporary 
Ape Damasus (who wrote two ^mns in 
of samts), and of ProdentinB, frm whose CaUmimm 
(“ Daily Devotions ") and FmO^ma ( 

WrtyreOi a'l P 00 ®» ^ conaiderable, some of gr^ len^^ 
-about Aenty^ight hymns, found in vanous Bremn^ 

trere derived Prudentius was a layman, a nati^ of Sara- 

ffossa, and it was in the Spanish ntnal that his hymns 
were most largely used. In the Mozarabic Breviaiy almost 
the whole of one of hte finest poems (from which most 
churches took one part only, b^inning “Oorde natua ex 
parentis *0 was appointed to be sung between Easter ana 
^cennon-Day, being divided into eight or nine hymns j 
and on some of the commemorations of Spanish saints long 
poems from his FtrwUphwiii were recited or snng at large. 
He is entitled to a high rank among Christian poets, many 
of the hymns taken from his works being fall of fwour 
ATiii sweetness, and 1^ no means deficient in dignity or 

strength. ^ w i . xi 

bill ond Thwe writers were followed in the 5th and early in the 
Gth 6 th century by flie priest Sednhus, whose reputation per^ 

coDtDries. jiQps exceeded his merit \ Elpi^ a noble Boman My, wife 
of the philosophic statesman Boetius; Pope Gelasins; and 
Ennodius, bishop of Pbvio. Sedulius and Elpis wrote very 
little from which hymns conid be ^lacted ; but fae small 
number taken from their comporitions obtained wide popu- 
larity, and have since held their ground. Qelosins was of 
no great account as a hymn-writer; and the works of 
Ennodius appear to have been known only in Italy and 
Spain. The latter part of the 6th century produced Pope 
Gregory the Great, and Yenantins Fortunatas, an Italian 
poet, the friend of Gregory, and the favonrite of Badognndn, 
queen of the Franks, who died (609) bishop of Poitiers. 
Eleven hymns of Gregoty, and twelve or thirteen (mostly 
taken from longer poems) by Fortunatn^ came into general 
use in the Italian, Qallican, and British churches. Those 
of Gregory are in a strie hardly distingnishable from the 
Ambrosian ; those of Fortunatns are graceful, and some- 
times vigorous. He does noi^ however, deserve the praise 
^ven to him hy Dr Neale, of haring stmck out anew path 
in Lalin hymnody. On the contrary, he may more justly 
be described as a disdple of the school of Prudentins, and 
as having affected the classical style, at least as much as 
any of his predecessors. 

The poets of this priunthre epoch, which oloBed with the 6th 
centum wrote in the old dassical metres^ and tnnrffl use of a con- 
Bidmhle Tariety of them-^anapcBStic^ anacreontic, hendecasyUalnc. 
aaclepi^ haxametets and pentameterEi end othera. GrecoiT and 
wme of the Ambioaian anthors oocatdonally wrote in sapmucs : 
^t the ^ freqneat mmsote was the iamldo dimeter, aaTnext 
to th^ the tmhsia The fall alcaio stanza docs not appear to 
have bron foT^unh pnrpeses before the 16th centaty, thomrh 
wma of its demmts wew. In the ^ter nmaher of thm woife. 
o general intention to eemfotm to £e roles of Boman mosodv is 
memfest i^bnt even those writen (like Pmdentins) in C^&iS 
(^fomita ms mratdedded allowed themadves ranch Uheriv of 

of thevervenXiL 

os not metrical boT 
" rhythm "j, "mod 

t !™?W>>orB c^t to CBllthoni ra«tricid:^;.ft: 
^hde or mmbio, ^^bnl^ according to new lawstfi^l^ 
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ui aii mraern J!.aropean>mtiona was to be aovemed. TW 
also, xn Ihe hymns <d the primitiTe period fevpn m flinH» 

nntidparion8,-^TO|^«? Snde?r and^iS^sta^rhSt 

certainly not acciaentQl,^Hif anothe^Ngreat innovation dMUntwi 


of the transition from the nneient to the ramlwii foons of versificn- 
thm n3ng it to nntaral and necessary cansM, whidi made 
nS Secs needful for the duo dcvclo]micnt of the now fonns of 
B^tnnUndintelleetuol life, consequent upon the coiivcnion of 
the Latin qicBlriiig notions to Chrislwnity. 

From the 6tb century downirards wo see this tmnsfonna- Gth 
tion making continual progr®, each nation of \yc8tcm wntniy 
Christendom adding, from time to • time, to tho earlier 
hymns in its servico-books others of more recent and fre- 
quently of local origin. For these additions, the com- 
memorations of saints, &c., ns to which tho devotion of one 
place often differed from that of another, offered especial 
opportunities. This process, while it promoted the dcvcloi*- 
mmtof amcdiiBvnl ns distinct from tho primitive style, 
led olso to much deterioration in tho quality of hymns, of 
which, perhaps, some of tho strongest oxampM may bo 
found in a volume published in 1865 by the Irish Arciuco- 
Society from a manuscript in tho library of Trinity 
Dublin. It contains a number of hymns by Irish 
Mtnta of tho 6th, Ttii, ond 8th centuries,— in scvcin] 
{natpnwB fully rhymed, and in one mixing Erse and Latin 
barbarously together, ns was not uncommon, at n much 
later date, in somi-vcrnaculnr hymns of other countries. 

The >fn«irnMp. Brcmiy', and the collectiun of hymns used 
in tho Anglo.Saxon churches, published in 1851 by the 
Surtees Society (chiclly from a Benedictine MS. in the 
college library of Durham, supplemented by other MSS. in 
tho British Mnsenm), supply many further illustrations of 
the same decline of taste: — such sappbics, r.y., as the 
“Festum iasigno prodiit eornsenm" of Isidore, and the 
“O vencranda Trinitas loudonda” of the Anglo-Saxon 
books. liic early mcdimral period, however, from tho timo 
of Gregory’ the Great to that of Hildebrand, was far from 
doGcient in the production of good hymns, wherever learn- 
ing flourished. Bede in England, and Paul “ tho Deacon,” 

— the author of a fairl}' classical sappliic ode on St John 
tho Baptist, — ^in Italj', were saeccssfnl followers of the 
Ambrosian and Gregorian styles. Eleven metrical hymns 
are attributed to Bede by Chssnndcr ; and thcronro nko in 
one of Bede's works (Caltntanea tf Ftorer) two rhythmical 
lij'mns of considcmblc length on tho Day of Judgment, with 
the refrains "In tremondo die" and "Attendo homo,” 
both irregularly rhy'med, nml, tn parts, not unworthy of 
comparison with tho " Dies Ira:.” Pauliuus, patriarch of 
Aquiloia, contcmpomiy with Paul, wrote rliytlimical tri- 
meter iambics in a manner peculiar to liimscin Thcodulph, 
bishop of Orleans (793-835), author of the famous pro- 
cessional hymn for Palm Sunday in hexameters and penta- 
meters, “Gloria, Ians, ot honor tibi sit, Bex Christo' 
B^emptor” (“Glory and honour and laud be to Thee, 

King Christ the Bcdccmcr”), and Hrabanus hlnitnts, arch- 
bishop of Mains (847-856), tho pupil of Alcuin, and 
the most learned thcolug'ian of his day, curichctl tho church 
with some excellent works. Among tho anonymous hymns 
of the same period there are three of gnat beauty, of 
which the influence may bo traced in most, if not nil, of 
the “ New Jerusalem ” hymns of later generations, indud- 
mg those of Germany and Great Britain Urbs benta 
HieruEalem" (“Blessed city, heavenly Salem''): "Alleluia 
pus edito landibus ’ (“Alleluias sound yo in strains of hoh’ 
its burden, “Alleluia iJoronno”) : and 

Alldniadulce carmen” (“Alleluia, song of sweetness”), 

«w *** Anglo-&xon hymnarics certainly 

older thimtbo Conquest, cannot be of tho Into date assigned 
fywB* ond Sequnw, by Dr Neale. 

H *^‘®‘'C9iorna novn Hiemsalcm'' 
Jorusnlom") of Fulbert, bishop of 
for an B™Bp of hymns is remarkable 

colonrini^T’fS”®? »oiody, imagination, poetical 
colonnng, and faith. It rqirescnts, perhaps, the best and 
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highest tfpe of the middle school, bctnreen the severe Am- 
brosian simplicity and the florid luxariancc of later times. 

Another celebrated hymn, tvlticb belongs to the first 
nicdiseval period, is the “Veni Creator Spiritns’' (“Come, 
Holy Ghost, onr souls inspire”). The earliest recorded 
occasion of its use is that of a translation (898) of the 
relics of St Marcellas, mentioned in the Annals of the 
Benedictine order. It has since been constantly sung 
throughout TVestern Christendom (as versions of it stUl are 
in the Chnrch of England), as part of the appointed offices 
for the coronation of kings, the consecration and ordination 
of bishops and priests, the assembling of synods, and other 
great ecclesiastical solemnities. It has been attributed — 
probably in consequence of certain corruptions in the text 
T. of Ekkehards Zi/e of Kotlrr (a work of the 13tb century) 
— ^to Charlemagne. Ekkcha^ wrote in tho Benedictine 
monastery of St Gall, to which Nother belonged, with 
full access to its records ; and an ignorant interpolator, 
regardless of chronology, added, at some later date, the 
word “Great” to the name of “tho emperor Charles,” 
wherever it was mentioned in that work. The biographer 
relates that Notker, — a man of a gentle contemplative 
nature, observant of all aronnd him, and accustomed to find 
.spiritual and poetical su^stions in common sights and 
sounds, — was moved by the sound of a mill-whccl to 
compose his “sequence” on the Holy Spirit, “Sancti 
Spiritus adsit nobis gratia” (“Present udth us ever be 
the Holy Spirit’s grace"); and that, when finished, he 
sent it ns a present to “the emperor Charles," who in 
return sent him back, “ by the same messenger,” tho hymn 
“Veni Creator,” which (says Ekkchard), the same “Spirit 
Itad inspired him to write” (“ Sibi idem Spiritus inspira- 
verat”). If this story is to be credited, — and, from its 
circumstantial and almost dramatic ch.'iractcr, it has an 
air of truth, — ^thc author of “Veni Creator” was not 
Charlenmgne, bnt his grandson Charles the Bald, who 
succeeded to the royal crown in 840, about the timo when 
Hotker was born, and to the imperial in 873. Notker 
himself long survived that emperor, and died in 912. 

The invention of “ sequcnce-s " bj* Hotker ma}* bo regarded 
CC8. as the be^nning of the later medimval epoeh of Latin 
hymnody. In the eucharistic service, in which (os has 
been stated) hymns were not generally used, it had been 
the practice, except at certain seasons, to sing “laud,” or 
“AUeluia," between the epistle and the gospel, and to fill 
up what would otheru'ise have been a long jkiusc, by extend- 
ing the cadence upon the two final vowels of tho “ Alleluia ” 
into a protracted strain of music. It occurred to Notker 
that, while preserving the spirit of that part of the service, 
the monotony of the interval might be relieved by intro- 
ducing at that point a chant of praise specially composed 
for the purpose. With that view he produced the peculiar 
species of rhythmical composition which obtained the name 
of “sequentia" (probably from following after tho close 
of tho “Alleluia"), and also that of “prosa,” because its 
structnre was ori^ally irregular and unmctrical, resembling 
in this reject tho Greek “troparia," and the “To Dcum,” 
“ Bcnedicite,” and canticles. That it was in some measure 
suggested by tho forms of tho later Greek hymnody seems 
probably both from the intercourse (at that time frequent) 
between the Eastern and Western churches, and from the 
appliration by Ekkchard, in his biography and elsewhere 
(e.y., in Lyndwood's Provineiale), of some technical terms, 
boiron-ed from tho Greek terminology, to works of Notker 
and his school and to books containing them. 

Dr Neale, in a learned dissertation prefixed to liis collection of 
Mqmnces from m^itevd Missals, and enlarged in a I*tin letter to 
Dr l^nicl (printed in the fifth volume of D.inicl’B Thtattima), has 
investigated tho lows of cicsnra and modulation which are discover- 
aoic in these works, " ‘ ‘ ' 

their anthor to 


rorlcs. Those first brought into use were sent bv 
Nicholas I., pope from S58 to 6C7, who nutliorizcd 


their use, and that of otheis composed after the same model 
by other brethren of St Gall, in all churches of tho West. 

Although the sequences of Notker and his school, which then 
lapitUy passed into most German, French, and British Missals, 
srere not metrical, the 'art of “ assonance ” was much iiractised in 
them. Many of those in the Sarum and French Missals have cvci^’ 
vene, and even every clause or division of a verse, ending with the 
same vowel “a,” — ^perhaps irith some reference to the terminal 
letter of “ Alleluia.'^ Artifices such as these naturally led the way 
to the adaptation of the rome kind of composition to regular metre 
and fully developed rh^’inc. Dr Neale’s full and laige collection, 
and the second volume of Dr Daniel’s Thesaurus, conmin numerous 
examples, both of the “proses,” properly so called, of the Not- 
kerian tj’pe, and of those of the later school, which (from the 
religions house to which its chief writer belonged) has been colled 
“Victorinc.” Most Missals apiiear to have contained some of 
both kinds. In the majority of those from which Dr Neale’s speci- 
mens arc taken, the metrical ,kiud largely prevailed ; but in some 
(e.g., those of Sarum and Liege) the greater iinniber were Not- 
kcriaii. 

Of the sequence on tbe Holy Gbost, sent by Notker 
(according to Ekkcbard) to Charles the Bald, Dr Neale 
says that it “was in use all over Europe, even in those 
countries, like Italy and Spain, which usually rejected 
i sequences”; and that, “in the Missal of Polcncia, the 
priest was onlcrcd to hold a white dove in his hands, 
j while intoning the first syllable.", and then to let it go.” 

I Another of the most remarkable of Notkeris sequences, 

, beginning “ Media in vita ” (“ In the midst of life we are 
! in death ”), is said to have been suggested to him while 
I observing some workmen engaged in the construction of n 
I bridge over a torrent near his monastery. ^liss Winkworth 
! states that this was long used ns a battle-song, until tho 
custom was forbidden, on account of its being supposed to 
exercise a magical influence. A translation of it (“ i&litten 
; wir im Lcbcii Find ”) is one of Luther’s funeral h3’mn8 ; 
and nil but the opening sentence of that part of the burial 
service of the Church of England which is directed to be 
“said or sung” at the grave, “while the cotjise is made 
I read}* to bo laid into tho earth,” is taken from it. 

The “Golden Sequence," “ Veni, saiictc Spiritus ” (“Holj* 
Sjiirit, Lord of Light ”), is an early example of the transi-' 
tion of sequencc.<t from a simply rhythmical to a metrical 
form. Archbishop Trench, wlio esteems it “ tlio loveliest of 
all the hymns in the whole circle of Latin sacred poetiy*,” 
is inclined to give credit to u tradition u’hich ascribes its 
authorship to Bobert II., king of France, son of Hugh 
Capet (997-1031). Others have assigned to it a Inter 
date, — some attributing it to Pope Innocent HI., and some 
to Stejphcn Langton, archbishop of Canterbuty. Many 
tron.slations, in German, English, and other languages, 
attest its merit. Berengarius of Tours, St Bernard of 
Clairvaux, and Abclnrd, in the 11th coutury and early 
in the^ 12th, followed in tho same track; and the art of 
tho Victorino school was carried to its greatest perfection 
b^' Adam of St "llctor (who • died between 1173 and 
1194), — “the most fertile, and ” (in the concurrent judg- 
ment of Archbishop Trcndi and Dr Neale) “the greatest 
of the Latin hymnographers of tho Sliddlo Ages.” Tho 
archbishop’s selection contains many excellent specimens 
of his works. 

But the two most widely celebrated of all this class of 
compositions,-— works which have exercised tho talents of 
the greatest musical composers, and of innumerable trans- 
lators in almost all langnogcs,— arc the “Dies Inc "Dies Ira 
(“ Tlint day of wrath, that dreadful day "), bj* Thomas dc 
Cclano, the companion and biographer of St Francis of 
Assisi (who died in 1226), and tho “Stabat Mater Statist 
dolorosa” (“By the cross sad vigil keeping”) of Jacopono Mntcr. 
or Jacobus do Bcncdictis, a Franciscan humorist and 
reformer, who was persecuted by Pope Boniface VIII. for 
his satires on the prelacy of tho time, and died vciy old 
in 1306. Besides these, tho 13th century' produced tho 
famous sequence “ Lauda Sion Salvatorem ” (“ Sion, lift 
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in stylo) had done much to degrade the coimuon concqrtiou 
of Siody. In some parts of Fraueo, Portugal, Sardinia 
Jj- Ii.„5r nso in the vernnciilnr Jnngimge liad 


and ^Bohemio, tWr use in the vernnciilnr Jangimgc 
Ken nllou-cd.' In Gormnny also ibere were vmin^W 


with the Ambrosian hpn from which It borro^^^ > 0 / <7«w«i.y. Scolliiig pardici « mn 

.. ft «• * -l.mnSsB mnt CAlldlft i liC« uS ' 1.aft««M Iftfsmb nirmtlf* lllO tnCAllft 111 


obsemnea - amonc llic conipositions oi Jcan jjapii-'ic camcui , hihi j^r 

K^SSSnfaSSh Sthawond^^^^ dogreo 1 Daniel's second volunio_elosea with we wnllcn in 

of Bcholnsdc preiasion; and they exercised, probably, a 
not unimportant inflnonco upon the general receptnm of 


that dogma. They are undoubtedly works of genius, 
powerful in thought, feding, and expi^ion. ' 

MedUend These and other medisBVid liymn-wntew of the l-tli ami 
hymiu. i3tli centuries may be describ^i generally) as poet-school* 
men. Their tone is contemplative) ^dactic^ theological ; 
they are especially fertile and ingenious in the field of 
mysrical interpretation. Two great monasteries in the East 
had, in the 8th and 9th centnricS) been the principal 
centres of Greek hymnology; and, in tho IVcst, threo 
monasteries, — St (hU, near Constance (which was long 
the espedal seat of GFennan religions literature), Clunjr in 
Boigundy, and St Victor, near J^ris^-— obtained a similar 
distinction. St GiaQ produced, besides l^otker, sorcml dis- 
tingoished sequence writer^ probably his pupils,— Hart- 
mann, Hermann, and Gottsdimlk,^to tho last of whom 
Dr Neale ascrito the **AMniatic Sequence** (*'Cante- 
mua cunctl mriodam nunc Alleluia '*), well known in 
En^and throng his translation, “Tho strain upraise of 
joy and praise.” The chief poets of Cluny were two of 
its abbots, Odo (who died in 947) and Peter the Vcnerablo 
(1122-1 166), and one of Peter’s monk% Bernard of Morlnix, 
who wrote the remarkable poem on “Contempt of tbc 
World” in about 3000 longrolling “leoninc-dactylic ” verses, 
from parts of which Dr Neale’s popular hymns, “Jerusalem 
£he golden,” are taken. The abbey of Si Victor, 
lyesides Adam and his follower Kstor, was destined aftcr- 
srards to produce the most popular church poet of the 17th 
century. 

There were oriier distinguished Latin hymn-writers of 
the later medisaval period besides those already mentioned. 

Bnmad The name of St Bernard of Clairvanz cannot be passed 
over mth the mere mention of the fact that he was tho 
author of some metrical sequences. He was, in truth, the 
father, in La^ hymody, of that warm and possionato 
form of de^tion which some may consider to apply too 
freely to Divine Objects the langoage of human afiection, 
but whii^ ha^ nevertheless, been popular with many devout 
persons, in Protestant as well as Roman Catholic churches. 
Spee, “Angelus,” Madame Ouyon, Bishop Ken, Count Zin- 
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upon tho dogma of tho Iininaculalc Coiiccplinn. 

The taste oftlic BwiaCswiiw was olBmVJ by nil rlfvintloMs f-oni ISrs-si. le 
classical iiroMHly aii.1 lAtinliy. ” * ' ■' ' 


lyoX. dirrcti^l th" whM* 

" ' ' nnd B Tiiluin*’ liymtiv 



was to reviw the whojp Koiiinii Brr^i.uy. Tliol iin'l<*ftBkiiig» albr 
iiAsritig tiiroucii wvcml under dininnt |iO|K*^ (itirtirohriy 

Pius V. nml Clement VI 1 1 .), w.u» nt la-l limurfit t« ncrmrlu^tonly 
Urban VIIL, in 1631 . From ihU nvi-M llniiwy n htp* nnm- 
Ijcr of mediawdi liyinn% Iwth of the wriirr nnd tin- bt'^r f-Ti'^lN 
were ezdudefl; nnd in their plarri man} mwliwnn*, Inrluding 
by roi>e Urban hiin^lf, nnd rotne by Canltnal Jirllarinine 
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nnd nnoiher Csardinari (Silviiri Aiitonl'inu^} were iiitnvliirf<l. Tiii- 
hymns of the primitive ejHicli, from Hilar}* to OtegDry the 
for the mobt )att ntaine^l tlwir jdaiis (essUcctatly in tfie oflirf n fur 
everyday of the %eek); and tin re mnaintd altogrthir from f^^mty 
to eighty of earlier date tlmn tiie llth niitiiry. Tbo«<*, lioveirr* 
which were sorrlaincd a ere frroly n] toted, and by no icMns gr n<*m1]y 
improved, Tlie rcricen np|»otntcd 1^* Pnjie Url«an (llirr^* Iramc^l 
Jesiuts,— Strada,GnUucch nnd Petntcci],prafiS«rdtoliavvm<i(to **as 
few changes ns " in tho nork^ or Orvpity, Pnt- 

dentius, h'edulius, rortnnntu*, and otiicr ** jKM-tn of gti at name.** 

But some chniigc<(, even in thoM* norhs, urn* made wiili mndd< r* 
able boldnevt ; nnil the poiii*, in the ** rnnMiltitioii*' by wblrli bfi 
ncw1>ook was promiilgateu, Imatted tliAt, **nitb the rzrrpticn r f 
a veiy small iiunilier CiieqKiucis*), wbtrb wm* eitliir pre«i* or 
merely rliytbmic.il, all tlie bynm«t Ind Wu nndc ronfunnnbl** to 
tho laws of iiroMidynnd Iditinity, tlio<o nlifrlimuMnot Ik^cottccW 
by any milder method being entirely tx written.'* Ilie Inttrr fate 
bcfcl, among others, the iM-antiful Iwatn lliern^ntoni,'* 

which now n^mined tho fnnn itomnny, ]Krhn|K, lKtt«r Inownh 
of “ Ccclesth urlei JeruMlcm.*' Of the •* vrrr tow ** whtoh wrri* 
sinrcd, tho chief worn “ A^‘eiiiarisMelIii"(*' Gentle Mnrof oc^nti ”h 
* Dies Ine, ” “Stalni Mater dolorosa/* the hyriiiis of Thntna« 

Aquinos two of St Bernard, and one Aiiihrurinu liymii, ’‘Jnu m**.. 
tm itedemptio*' (" 0 Jesn, our Ihrifuiption •*), which niroroiehiN 
nearer than otheta to the tone of St Bemaid. A thru recent bviiiii 
of StFnLnfil<tXft\icr, with f^areely enough miril of nnvhiiu! to 
atone for Its neglect of nrovoily, « o Dciii, egonmu Te** («' O God, I 
loveThee, not bccauso’'h nos at the same iTinc iiitroditcefi wilhout 
chnnM. This liymnniy of Pope Urlviii VJII. is now in ememi 
uso throughout tho Roman Coiiiintiiiinn. 

nriv underwent three revlMons-lhc first in Paridsn 

lD-7, when a new •'I’toltciy with hynin-s" was i.socd. In this niWoas. 
such ejmngra only were made ns the n.vL<eni thonclit justinablr 
®/ «»frectingiiniiiiosc.l connidionsof tlieoriRiusI 
w •; .Irnisslciii Uala." inrtra l 



conforffl./«Jesd, ihe very thouAt of ThcoT «7j^ ®f “tlwr French -wr,:!? 

lortngheoL Kn ' m ‘‘“^ reV '* "Wwv of St Viclor,~MliT 

poem, nearly 200 linaa lomv. do Vintimille. who finmifMsil fill. 


nsnot motrairabiIi8”(« 

,ia.wftBnAmAetft||;e*l«oiL be nth, Hildebert (arch- nSr a Inige minilicr of 


quantity, dependii^ 
yowots or the noaif 


^ of eoo^al Cardimd 


; Hfldebert (arch- nw “ I®***' 

mal Bonavantura still, hoover 

Ambrose), onticiTOldons,— irreghlaTBjndePnbhodistinchon. « 7-ono Ainbresiaii, one hy llilnn-! 

certainljrnot^imtal,-ot anothrf^t a multiplicBtion 

^ve imp^nt devd^mta, that oj unpoetical Creatw^* md n^nl»^nlsMan^l^ “Ywii 

the l&nol letters or syllables of Torsea ATcnbit r «*««■ creator, and urbs Jerusalem hcata.*’ Mostof thpqedii.ntitiem4l 

intiodnfUionto hh &ciTidZaffa Jfhrfrj^ihiistocca ' 


receive 
the l&nol 
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in 1735, although Cardinal Yintimillc, in his preface, professed to 
have still admitted the old hymns, except when the now wore better 
— (^^Tctcribus hymnis locus datus est, nisi quibus, ob sentontiarnm 
vim, ologantiam vorborum, ot tcueriores pietatis sensus, rccentiores 
anteponi satius visum est’*). Tlionumber of the now was, at the sanio 
« time, very laigely increased. OuW twenty-one more ancient than the 
16th centu^ remained, of which those belonging to the primitive 
epoch were out eight, viz., four Ambrosian, two by Fortunatus, and 
one each by Frudentius and Gregory. The number of Jean Baptiste 
Santcul’s hymns (who Imd died in 1697) rose to oighiy-nino ; those 
by Coffin, — ^including some old hymns, ** Jam iucisortosidcre” 

Once more the sun is beaming brij^t”), which ho substantially re- 
wrote, — ^WGie eighty-three ; those of other modern French writers, 
ninety-seven, w liatercr opinion may bo entertained of Uio principles 
on which flicso Boman and Parisian revisions proceeded, it would 
bo unjust to deny very hif^i praise as liymu-writorB to 801 X 011 of 
their poets, especially to Coffin and Jean Baptiste Santcul. Tlio 
noble hjinn by Coffin, beginning — 

“ 0 Ince qnl mortainras ** 0 Tliou who In the light dost dwell, 

Lstes Inneecssa, Dens, To mortnls uneiiproachahlc, 

Frmsento qno sonctl tremunt Where nngels tcU them from Thy nys , 

Knhnntqno vnltui angcll,** And trcmhlo os they gtuc/' 

and several others of his works, breathe the tmo Ambrosian spirit ; 
and though Santeul (generally esteemed the better poet of the two) 
delighted in alcaics, and did not greatly alTect the primitivo 
manner, there can bo no question as to the excellence of sudi hymns 
08 his *'Famant Sabseis tcinpla vaporibus” (^' Sweet incense 
breathes around”), Shipcto gentes, fit Deus hostia (** Tremble, 
yo Gentile Lunds ”}, ** Hymnis dumresonat curia coditnm” (*‘Yo 
m the house of heavenly mom”), and Tempi! saemtas paiido, 
Sion, fores ” ('* 0 Sion, open wide thy gates ”)• It is a striking 
testimony to the merits of those WTitcrs tliat such accomplished 
translators as the Bov. Isaac 'Williams and the Bev. John 
Chandler appear (from tho title page of tlio latter, and the prefaces 
of botii)'to have supposed their liyxnus to bo ** ancient” niid 
** primitive.” Among the other authors associated with them, 
perhaps the first place is duo to the Abbe Bcsnault, of Sens, who 
contriDUtcd to the book of 1735 the ” Urbs bcata vera ]Xicis Yisio 
Jcmsalem,’* in the ox>inion of Ur Kealc “much superior” to the 
‘‘Gcelcstis urbs Jerusalem” of the Bom&n Breviary. This stood 
side by side with the ” Urbs Jerusalem beata” of 1527 (in tho office 
for tho dedication of churches) till 1822, wlicii the older fonn 
was at last finally excluded by Archbishop do Quclcii. 

Tho Parisian Breviary of 1735 remaiued in use till tho national 
French service-books wxre superseded (os they have lately been, 
generally, if not universally) 'b}* the Boinau. Almost all French 
dioceses followed, not iiidceil the Brcviaiy*, but the example, of 
Paris ; and before the end of tho IStli century tho ancient Latin 
hymnody was all but banished from France. 
ni In some parts of Gennany, after the Boformation, Latin liymns 
continued to bo used oven ly Protestants. This was the case at 
IS. Halbcrstadt until quite a recent date. In England, a few are still 
occasionally used in the older universities and colleges. Some, also, 
have been composed in both countries since the Reionnation. Tlio 
** Carmina Lynca ” of John Jacob Baldc, a native of Alsace, and a 
Jesuit priest in Bavaria, hare received high commendation from 
very eminent Gorman critics, particularly Herder and Augustus 
Somcgcl. Some of tlio Latin hymns of William Alanl, n Protestant 
refugee from Belgium, aud jiastor in Holstein (1672-1645), have 
been thought worthy of a place in Arcbbisliop Trench’s selec- 
tion. Two by W. Petersen (printed at tho end of Haberkoni’s 
supplement to Jacobi’s jPsalmoaia Oermaniea) are good in different 
ways, — one, “ Jesu dulcis amor incus” (’’Jesus, Tlico my soul 
dow love ”), being a gentle melody of spiritual devotion, and the 
other, entitled Sj)es SioniSj violently controversial against Borne. 
An English hymn of the TfHi ccniuiy, in tho Ambrosian style, 

” Te Deum Patrem colimus ” (’’Almighty, Father, just and goo(f ”), 
is sung on ovoiy May-Day morning by the choristers of Magdalen 
CoUegq, Oxford, from the of- tho tower of their dmpcl ; and 
nnotlier in tlio stylo of the Benoissance, of about tho same date, 
”Tc do profundis, summe Bex” ('’Tlico from tho depths. 
Almighty King*'), is, or until lately was, sung os part of a grace by 
tho scliolars orWinchester Colley, 
i- The principal andent authorities on Latin hymnody are th^ 25tli 
cliaptor (”De hymnis ct cantiicnis ct incrementiB eorum”y of the 
treatise of Walafridus Strabo, and a treatise of tho 14th century 
(”Do Psalterioobscrvando”), by Badulplius, deanof Tonj^s in tho 
Netherlands. Next to those are the first book of Cbcbtovens’s 
Blueidalorium Eedeaiadictim (Paris, 1550) ; the chapter on 
Ambrosian and otlier hymns in tho works of Gcor^ (Zander 
(Paris, 1616) ; tiio l^Ucriurn^ &c., in tlio second vdumo of the 
works of Cardinal J. M. Tliomasius (Borne, 1747) ; and the treatise i 
”Do Hymnis EcclcBiosticis,” prefixed to tho Ilymnodia Hispanica I 
of Faustinus Arevalus (Borne, 1786). Tho present centuiy, mote 
especially witliin tho last fifty years, has added mnch to tho stores 
of learning accessible on this subject. In Gennany, Bamboch’s 
Christian AfiOMoffii \ Mone’s jETymnf Laiini mediijBvi; Danid’S' 
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Thestturus Hymnolo^mf', nnd Molinike’s ITymnologisehe Forsek^ 
ungen — and in England, ArehbisIiopT^nch’s Sacred laiin Poetry ; 

Dr Ifealo's two collectionB of Zatin Myrnna and Segueneea (Oxford, 

1851 and 1852), and his Essays on lAturgioloyy and Church His- 
tory ; the Oxfora collection of Hymns from tho Boman, Sorum, 

York, and oUier BroTinries (1888) ; the Psalter, &c., according to 
Samm use, of Hr J. D. Chambers (1852) ; and tho two volumes 
already refen'cd to of Aiiglo<Saxon and Irish l^mns, published in 
1851 and 1885 by the Surtees Society nnd tho Irish Axchieological 
Society, liaTO li^t littlo to bo added by any futurc^labourcrs in 
this field. The same period has also produced numerous English 
translations of Latin hymns, many of which are good and interesting, 
though perhaps few of the translators have overcome the inherout 
dilHcnlties of their task sufficiently either to represent tho char- 
acteristic mcrito of the originals, or to add to our vernacular liymns 
many adaptations really well-suited for popular use. The most 
important are — Hr Isaac ‘Williams’s Hymns frem the Parisian 
Breviary (1839), nnd Hr Chandler's Uymns of the Primitive Churdi 
(1837) : Bishop Hant’s volume of 1837, and tlie liev. Edward 
Caswall’s Lyra Oatholiea (1840), both from tho Boman Breviary ; 
tho versions of Hr Chambers, in his Sariim Psalter, &c.; Dr Kcale’s 
Hedieeval Hymns and Sequences (1862), with his versions, separ- 
ately imhlishcd, of some other works ; and Hymns ^ the Latin 
Churat, translated by Dand T. Horgau, mth the originals 
appended (privately pnntcd in 1871). The first lines, in English, 
given in this article, are generally adopted from some of these. 

0. German Hymnody. 

Ltitlier was a proficient in and a lover of music. He Luthei 
desired (as he says in tho preface to Lis liymn-'book of 1540) 
that this “beautiful ornament ” might “in a right manner 
servo tho great Creator and His Christian people. ” The per- 
secuted Bohemian or Hussite Church, then settled on the 
borders of Moravia nnder tho namo of “United Brethren” 
(which their descendants still retain), had sent to him, 
on a mission in 1022, Michael 'W'ciss, who not long after- 
wards published a number of German translations from 
old Bohemian hymns (known as those of tho “ Bohemian 
Brethren “), with some of his own. These Luther highly 
approved and recommended. He himself, in 1022, pul> 
lishcd a small volume of eight hymns, which was enlarged 
to 63 in 1527, and to 125 in 1540. He had formed what 
ho called a “house choir” of musical friends, to select 8U(^ 
old and popular tunes (whether secular or ecclesiastical) 
as might ho found suitable, and to compose new melodies, 
for church use. His fellow labourers in this field (besides 
Weiss) were Justus Jonas, his own especial colleague ; Paul 
Ebcr, tho disciple and friend of Mclanchthon ; John 
Walthcr, choirmaster successively to sovcral German 
princes, and professor of arts, ikc., at Wittonbcig ; Nicholas 
Dccius, who from a monk bccamo a Protestant teacher in 
Brunswick, aud translated tho “Gloria in Exedsis,” &c.; and 
Paul Sporatus, chaplain to Buko Albert of Prussia in 1020. 

Sumo of their works aro still popular in Germany. Weiss’s 
“Euncml H}'mn,” ^*Nun lasst uns don Leib begrabon ” 
(“Now lay wo calmly in tho grave”) ; Eberis “ Herr Jesu 
Christ, UTibr Meuscb und Gott” (“Lord Jesus Christ, 
true Man and God”), and “Wcim wir in hochsten Notlicu 
scin ” (“ When in the hour of utmost need ”) ; Waltheris 
“Now Heavens and new Earth” (“Now fain my joyous 
heart would sing”) ; Decius’s “To God on high be thanks 
and praise and Speratus's “ Salvation now has como for 
all,” are among those which at tho time produced the 
greatest cficct, and are still best rcmonibered. 

Luther’s own hymns, thirty-seven in number (of which 
about twelve are translations or adaptations from Latin 
originals), aro for tho principal Christian seasons ; on the 
sacraments, tho church, grace, death, ike ; and paraphrases 
of seven psalms, of a passage in Isaiah, aud of the Lord’s 
Prayer, Ten Commandments, Creed, Litany, and “Te 
Deum.” There is also a voty touching and stirring song 
on tho martyrdom of two j'ouths by fire at Brussels, in 
1023-24. Homcly''and sometimes rugged iu form, and 
for tho most par£ objective in tone, they are full Of fire, 
manly simplicity, and' strong faith. Three rise above 
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rest One for Christmes. “ Tom Himmcl lioch da komm 
ichiier” ("From Heaven above to earth I co™o 

SiStLS* ft. ““r "'’’“12^ iff™ 

in mnnr kter nrodnctions oa tlio same subject- 
SlStKh Christ, of a didactic ctatacter. “Nun 
freuet encLlietenChristen ^mein" (“DearChrutmn pcopl^ 
now raoice"), is said to have mode many 
S ha« been once taken up by a largo congtcmtion to 
dlence a Homan CothoUc preacher jn the 
Frankfort. Preeminent above all is Ao celebrated para- 
p^e of the 46th Psalm : “Bin' f«to'Ba«ist nnscr Gott ^ 
(“A sure stronghold out God is He"h— the production 
(as Banks says) “of the moment in which Lnthcr, engaged 
hi a conBict with a world of foe^ sought strength m the 
consdoosiiess that he was defending a dmno cause which 
conld never perish" CoxIjIb compares it to “o sound of 
Alpine avalanches, or the first murmur of eaTtliijuakcs- 
Heine called it *"the Marseillaise of the Reformation.” 

Luther spent several years in teaching his people nl 
Wittenberg to sing these hymns, which soon spread over 
Germany. Without adopting the hyperbolical sayieg of 
Coleridge, that “Luther did ns much for the Reforma- 
tiou by his hymns as by his translation of the Bible,” it 
may truly be affirmed that, among the secondary means 
by which the success of the Reformation was promoted, 
none was more powerful. They were sung cveiy where, — 
iu the streets and fields as well os the chnrchcs, in the 
workshop and the palace by children in the cottage and 
hy mar^rs on the scafibld.” It was by them that n con* 
gregational character was given to the now Protestant 
worship. This success they owed partly to their metrical 
stmetuT^ whi(ffi, thoogh sometimes complex, was recoin* 
mended to the people by its ease and variety; and partly 
to the tunes and melodies (many of them already well 
baown and popular) to which they were set. They wero 
used as direct instruments of teaching, and were therefore, 
in a large measure, didactic and theological; and it may 
be partly owing to this cause that German hymnody came 
to deviate, so soon and so generally as it did, from tbe 
simple idea expressed in tbe ancient Augustinian definition, 
and to comprehend large classes of compositions wlticb, in 
most other countries^ would be thought hardly suitable 
for (fiiurch nse: 

Foi- The principal hymn-writers of the Lutheran sdiool, in 

century, were Selncdmr, Kidiolas 
Hermann, and Hans Sachs, the shoemaker of Nuremberg, 
also known in other brunches of litemtura AJl these 
wrote some good hymns. They were succeeded by men of 
another sort, to whom Cnnz gives the name of “ master- 
singers,” as having raised both the poetical and the musical 
^ndard of Genuan hymnody:— Ringinildt, Hclmbold, 
^ppttB, SchoUiDg, Bntfiina^ and TVein^rtuen The nrin- 
mpal topi» of their hymns (as if with some foretaste of 
the calamties which were soon to follow) were the vanitr 
or eamily things, xesigaation to the Birino will, and pre- 
paration for dea^ and judgment The well-known Engfeh 
hymn, Great God, what do I see and hear,” is founded 
i^on one by Ring^ldt Of a qnite difibrent character 
were two ^ great ^uty and univetval popuhritv com- 
pos^ by Phmp Nicolai, a \Ve8lpbalian pastor, during a 
pestileneein ft^und published by him, xdth fine chowL 
two years afterwkj^ One of these (the “Sleepem 
a voice 18 relling^^Jlendelssohtfs oratorio. - - 


belongs to the family oKArivent or 


IS ontono, Si Paul) 


Heavenly Bridegroom •’ (“H^sehon lencht’t uas^r 
—“0 morning Sl^ow fair and bright**'), 

be^e thefavountemarnagehm^Gennany. ® 

■ ™ dnring.tbe TUlto Yeara’ War are 

of that nnhappjr time, ^di (a. Miss 


■WTnkwortli says) “cawed religiom, men to look awny Vjn..|ol 
from'^tbis worUI," and made their tongs more and more 
expressive of personal feelings. In point of refinement 
and graces of style, the Iiymn-wrileraof i1h« Fnod excelled 
their prcdccc«sora. Their taste «iw chiefly fonued by tlic 
influence of Martin Opils, the founder of what has been 
called the “ first Silesian school" of Gcrinoii poclty, who 
died compatttltvcly young ill ICfiflf and wh'\ though not 
of any ureal original genius, cxctciswl much power r.s n 
critit Some of the lest of llit'O works were by men who 
wrote little. In the famous battlc-Fong of Onstniii* 
Adolphus, publUhwl (IG31) after tlic victory of Uip.iij, 
for the we of his army, “ Yenago mcht dii Haunein fch m 
(“Fear not, 0 little flock, the foe"), we have nliiio-l 
certainly a comjiosUion of the livnt-King biniKlf, the 
verification corrected by bis chaplain 1 abririws and tbe 
niubic composed by Altcnbiirg, ubo"e iijuno bsi®* be^u given 
to the hvmn. This, with LntherV panij^hra^e vt the G7ib 
Psalm, wos sung by GuFlavu-. nnd bis FoMiers before tbo 
fatal buttle of Lulzcn. Two very fine hymn^ one of prayi r 
for ddivemneo and peace, the other <if tru^t in Ooil under 
calamities, were written uboiit the Fame time by Lov.in* 
stern, a saddler's son, poet, musician, ninl hta!«vnjnn, who 
was cntioblcil after the i>cacc by the «.m|h?ror rcnliiiand 1 1 L 
Martin Rinckhart, ill 1630, wiutc the “Cliorn- of 
faitliful children" (“Nun dauket nlle Go!i,"— “Now 
thank we all our God"), inlnnlucctl by McudfU-ohii in bis 
“Lobgc>ang," which has been callc<l the “Te Di:t]ni"of 
Germany, being usually siuig on occasions n( jmblic thanks- 
giving. Wctssel, tn 1636, cofntK>.^eJ st licautifut Adicnt 
hymn (“Lift up your heofb, ye mighty gate^'"A nml 
Jfoyfart, professor of theologv' at Krfiirt, in lGt*2, n fine 
adaptation of the ancient “Urhs bcatn IIirru*ilem.** llic 
liymn of tnist in Providence by Ncumuri:k, Itbrarbu to 
that duke of llcimar wlio was u diFticigiiisliiil gcucml in 
the war (“ Wer nur den lieben Goit llis-t waltcu “ Leave 
God to order all thy w,iys "), is scarcely, if at all, infrrior 
to that of Paul Gerhard! tm the same theme- l\iul 
Flemming, n great traveller niul lover of nature, who dierl 
young in 1639, nbo wrote excellent com]M«Mti4>n<, coloured 
by the same tone of feeling; and some, of great merit, were 
comimsctl, soon after the chv>c of the war, by 
llcnriettn, clectrcss of Brandeiiburg, gmuddangliter of the 
famous Admiral Coligny, and mother of the fiM king of 
Prussia. M ith these inai* bo clashed (thongli of htvT date) 
n few striking hymns of faith and jwayer under mental 
anxiety, by Anton Ulrich, duke of Brunswick, whose 
nominal conversion to Roniatitsm cast a shade over the 
close of n life otherwise Miiscxcnttous oiul honounildc. 

^emost mpious, and in their day most esteemed, hymn- Hwr- 
writers of this fimt half of the 17tli cenluiy, were llcermann 
and Risf- Ilccrniann, n pastor in Silc-da, the theatre (in a 
peculiar degree) of war and pon*ocution, cxpciioiiccd in his 
own pereon vciy large share of (he miseries of the time, 

Md acrcml times narrowly escapod a \*ioIent death. His 
peeofi j1L/siV» GorefrV, publWicit in 1630, reflects the feeb 
aaturul under such circiiinsliiico.s. With a correct 
st} fo and cMtl versification, his (one is subjective, and llio 
burden of his hymns is not praise, but praver. Anioiic his 
works (which enter largely into most German livmn-booksX 
tho^Songof Teats "niid^Uc “Song 
of Comfort, translated by Miss Winkworth in her CAriMai 

ffermany. Rfet published about GOO hymns, ItUL 
pressed out of him" as lie said, “by the cross." He 
™ a iiMtor,and son of n pastor, i» Hoktciii.nnd lived 

J-careof prcs^rilv, being 
P^a«rcate to the emiHMor,and finally ennobled, 
are of oilier copi^u-s writers, 

A . T • 1 ^ 3 * J hut sonic, particularlv those for 

Advent. Epipknnj-, Easter lire, oJ on Angeh ore vcV 
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good. They arc more objective than tbosc of Heennaun, 
and written, upon the whole, in a more manly spirit, 
^ost to Hcermann and Bist in fertility of production, and 
eh. above them in poetical genius, was Simon Dach, pro- 
fessor of poetry at Kdnigsberg, who died in 1659. Miss 
Winkworth ranks him high among German poets, '*for the 
sweetness of forinand depth of tender contemplative emotion 
to be found in his verses.” 

The fame of all these writers was eclipsed in the latter 
part of the same century by three of the greatest hymno- 
graphers whom Germany has produced, — Paul Gerhardt 
(1604-1676), John Franck (1618-1677), and John 
ScheiUer (1624-1677), the founder of the “second Silesian 
rlianlt. school,” who assumed the name of “ Angclus.” Gerhardt 
is by universal consent the prince of liUlhcran poets. 
His compositions (which may be compared, in many respects, 
to those of the Christian Ytar) are lyric poems, of consider- 
able length, rather than hymns, though man}* hymns have 
been taken from them. They are, with few exceptions, 
subjective, and speak the language of individual experience. 
They occupy a middle ground between the masculine sim- 
plicity of the old Lutheran stylo and the highly wrought 
religious emotion of the later Pietists, towards whom they 
(on the whole) incline. Being nearly all excellent, it is not 
easy to distinguish among the 123 those which arc entitled 
to the highest praise. Two, which were written one during 
the war and the other after the conclusion of peace, 
“Zench ein zu deinen Tboren” (“Como to Thy temple 
hero on earth”), and “Gottlob, nun ist crschollcn,” 
(“Thank God, it hath resounded”), arc historically in- 
teresting. Of the rest, one is well known and highly 
appreciated in England throngh 'W&slcy’s translation, 
“ Commit thou all thy ways,” ikc. ; and the Evening and 
Spring-tide hymns (“ Now all the woods arc sleeping,” and 
“Go forth, my heart, and seek delight ”) show an exquisite 
feeling for nature ; while nothing can bo more tender and 
pathetic than “Dn bist zwar mein und blcibcst mein” 
(“Thou’rt min(^ yes, still thou art mine own”), on the 
anck. death of his son. Franck, w’ho was burgomaster of Guben 
in Lusatia, has been considered by some second onl}* to 
Gerhardt. If so, it is with n great distancc'bctwccn them. 
His approach to the later Picti-sts is closer than that of 
Gerhardt His^ hj’inns were published, under the title of 
Spiritual Zion, in 1674, some of them being founded on 
Ambrosian and other Latin originals. Miss Winkworth 
gives them the praise of a condensed and polished st^'lo 
and fervid and impassioned thought It was after his 
hefller. conversion to Romanism that Schelllcr adopted the name 
of “Angeltw,” and published (1657) his hymns, under a 
fantastic title, and with a still more fantastic jircfacc. 
Their key-note is divine lovo; they arc enthusiastic, in- 
tense, exuberant in their sweetness, like those of St 
Bernard among medimval pools. An adaplntion of one of 
them, by Wesley, “Thee will I iov<^ my Strength, my 
Tower,” is familiar to English readers. Those for the 
first Sunday after Epiphany, Sexagesima Sunday, and 
Trinity Sunday, in I^ra Germanien, are good examples of 
his excellences, with few of his defects. His hymns are 
generally so free from tho expression, or even the indirect 
suggestion, of Roman Catholic doctrine, that it has been 
supposed they wer», written before his conversion, though 
published afterwards The evangelical churohes of Germany 
found no dilRaalty in admitting them to that prominent 
place in their services which they have ever since retained, 
its. Towards the end of the 17th century, a now religious 
school arose, to which tho name of “Pietists” was given, 
^d of which Philip Jacob Spener was esteemed the founder. 
Ho and his pupils and successors, August Hermann Francko 
and Auastasius Frcyliiighausen, all vrrote hymns. Spenor’s 
hymns are not remarkable, and Francko’s arc not numer- 
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ous. Frcylinghausen was their chief singer : his rhythm 
is lively, his music florid ,* but, though his book attained 
cxtraoidinaiy popularity, he was suix>assed in solid merit 
by other less fertile w’riters of tho same school. Tho “ Anf 
hinauf zu dciner Fronde ” (“ Up, yes, upward to thy glad- 
ness ”) of^Schado may recall to an English reader a b 3 'mn 
by Scagravc, and nioro than one by Lyto ; tho “ Malabarian 
hymn "(as it w’os called b^* Jacobi) of Schiitz, “All glory 
to the Sovereign Good,” has been impular in England 
as well as Germany ; and one of tho most exquisite strains 
of pious resignation ever written is “Whate’er my God 
ordains is right,” by Bodigast. 

Joachim Neandcr, a schoolmaster at Diisseldorf, and a Xeandcr. 
friend of Sjiener and Schutz (w'ho died before the full 
development of tho “ Pictistic ” school), w’as the first man 
of eminence in tho “Reformed” or Calvinistic Church who 
imitated Lutheran hymnody. This he did, while saiTcring 
persecution from the elders of his own ^urch for some 
other religious practices, which he had also learnt from 
Spelter's example. As a poet, ho is sometimes deficient in 
art ; but there is feeling, w’armlh, and sweetness in man}' of 
his “Bundeslieder” or “Songs of the Covenant,” and they 
obtained general favour, both in the Reformed and in 
Lutheran congregations. The Summer Hymn (“ 0 Thon 
true God alone”) and that on tho Glory of God in Creation 
(“ Lo, heaven and earth and sea and air ”) arc instances of 
his best slj’lc. 

With the “Pietists” inaj’ be classed Schmolke and 
Dossier, rc])rcscntativc.s of tho “Orthodox” division of 
Spener’s school ; Hiller, their lending poet in South (Ser- 
mnny; Arnold and Tersteegen, who were practical!}' inde- 
pendent of ecclesiastical organization, though connected, one 
with the “Orthodox” and the other with the “Reformed” 
churches ; and Louis Count Zinzendorf. Schmolke, a Scbmolke. 
pastor in Silesia, called the Silesian Bist (1672-1737), 
was perhaps the most voluminous of all German hymn- 
writers. He wrote 1188 religious poems and hymns, a 
huge proportion of which do not rise above mediocrity. 

His style, if less refined, is also lc.s5 subjective and more 
simple than that of most of his contcniporarics. Among 
his best and most attractive works (which, indeed, it would 
be difficult to praise too highly) aro tho “ Hosianna David’s 
Sohn,” for Palm Sundoy, — much resembling a shorter 
hymn by Jeremy Taylor; and the Ascension, Whitsuntide, 
and Sabbath hymns, — “Hcavenword doth our journey 
tend,” “Como deck our feast to-day,” and “Light of liglit, 
enlighten me.” Dossier was a greater poet than Schmolke. Dc.«s1cr. 
Few hymns, of the subjective kind, are better than his 
**I will not let Thee go. Thou Help in time of need ; ” “ O 
Friend of souls, how well is mo;” and “Now tho pearly 
gates unfold,” 4:c. Hiller was a pastor in Wiirtemborg Direr. 
(1699-1769), who, falling into ill-health during the latter 
part of his ministry, published n Cashf of Spiritual Songs, 
in n didactic vein, with more taste than power, but (as Miss 
Winkworth 6ay.s) in a tone of “ dec]), thoughtful, practical 
l)icty.” They were so well-adapted to tho wants of his 
people that to this day Hiller’s Casket is prized, next to 
their Bibles, by tho pcasantiy of Wilrlemberg ; and tho 
numerous emigrants from that part of Germany to America 
and other foreign countries generally take it with them 
wherever they go. Arnold, a professor at Giessen, and Arnold, 
aftcnvnrds a pastor in Brandenburg, was a man of strong 
will, uncompromising character, and austere views of life, 
intolerant ond controversial towards those whose doctrine 
or practice he disapproved, and more indifiorent to sepa- 
ratism and sectarianism than tho “Orthodox” gonerall} 
thought right. His hymns, like those of our own Toplady 
(whom in these respects he resembled), unite with con- 
siderable strength more gentleness and breadth of sympathy 
than might bo expected from a man of such a character. 
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Itotee- Teisteegen (1697— 1T69), who never formally eepaiated there is a feeling of insolation and of despondency as to 
sen. himself from the" Befoimed”commttnionj in which he was good in the actual world, which was perhaps insepaiable 

brought np, but whose sympathies were with the Moravians from his ecclesiastical idealism. Fonqud survived till 1843. Fonqui. 
and Count Zinsendorf, was &ii the more copious German In his hymns there m the same deep flow of feeling, richness 

hymn-writers after Luther, perhaps the most remarkable of imagery, and charm of expression, whi^ distingubhes 
man. Pbtb^ mystis and missionary, he was abo a hb prose works. The two misaonary hymns—" Thou, 

— . BGs 111 hymns were published in solemn Ocean, roUest to the strand,” and “In out sails ell 

soft and swwtly," — and the exquisite composition whidi 
finds its motive in the gospd narrative of blind Bartimeus, 

“Was du Tor tausend Jahren” (finely translated both by 

-7 , ITinkworth and by Mbs Cox), are among the best 

— well Known. Among those transbted by Miss examples. 

TOnkworth, “0 God, 0 spirit, Light of all that live," and The later German hymn-writers of the present century 
« Come, brethren, bt us go," ate apecimens which exhibit ate numerous, and belopg, generally, to the revived 
favourabty hb maimor and power. Mbs Cox speaks of "Ketistic" school. Someof the best, e.o., Arndt, Albertini 
as "a gentb heaven-mspired soul, whoso hymns are Erummacher, and especially Spitla. have nroduced worlr^Rnui. 

apt unworthy of the fame <d t^r nation, M p a s i p , the 


great religioiu poet ■MJkJa 4,XA 4S^U«BW vwa« 

1731y in a volume called 2^ Sjinritual Fiotoer^arden. 
They are intensdy individual^ meditative, and subjective. 
Wesl^s adaptations of two — God is here; let us 
adore^’’ and *'Thou bidden Love of GM, whose source” 

1. A X 1 


bereme n clnId”)-oim of lib best compositions, ex- Gerhordt.” Sich pr5bo b'hy^Ir^M^ 'wen^v 

rSS 1 “?• that this was can adjust the relative places rf the Ser/rf IhSaSdS 

. ^ generations. irSpitto's ^Ss /for sud. 

sanzen* hymns of Zmzendorf are often diwsural bv in eenenllv nn, mfi..,. i _ t?®*™ fior snwi they 

of Zi^ndorfmay IwmeoSd with nnqujlifiii prabe^ &rid andS^bditria®®®^ eentiment, or by a too 
IB nnitmg the merits of force, simplicity^nd brev%,~ Z, r - - “ ^ 

“Jesu. geh vorau” ("Jesus, lead the W"), ”hS is 
taught to most children of r” ’ . « 

Wesley's “JesosL ^v hh 

tmn^tionfroTzinren'i.r”- “““ - 

Tto transition fromTersteegen and to Gdlerh mretimc^M nnthois, besides those who Imvc been hw 

&e Gemuttt : ' 


Ocihrt. 


man \ 


B2op- 

stoeb 



M^ted great a$ a hvmn ^uot be con- ^“cipal Qeiman authorities ^ thp mif?® * ^ hymns. ' 

Hymn "(of ^ “Sabbath Kwh's ^ 

. 6. af«»s 


m Hardeuberg. 

«lebreted „ 

«ire vore h^M 


whidi came in i^lth 

‘— of ^ appears at one time to Craumer 

« OirAne and Luther's conmt and ^ dwposed to follow 

wrH; he church. Li a letter te w the ancient 

Though self trausbted into which he had l-~ 
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to be joyfally kept tbrongh all generations”), of Fortnnatos. 
In the two *‘Friniets ” of 1535 (by Marshall) and of 1539 
(by Bishop Hilsey'of Bochester, published by order of 
the vicar-general Cromwell) there had been several mde 
English hymns, none of them taken from ancient sources. 
Kin g Henry’s Primer” of 1545 (commanded ly bis 
injunction of the 6th May 1545 to be used throughout his 
dominions) was formed on the model of the daily offices of 
the Breviary ; and it contains English metrical translations 
from some of the best-known Ambrosian and other early 
hymns. But in the succeeding reign different views pre- 
vailed. A new direction had been given to the taste of 
the “Eeformed” congregations in Erance and Switzerland 
by the French metrical translation of the Old Testament 
Psalms, which appeared about 1540. This was the joint 
work of Clement Marot, valet or groom of the chamber to 
Francis L, and Theodore Beza, then a mere youth, fresh 
from his studies under Wolmar at Orleans. 

laiot’s Marot^s Psalms were dedicated to the French king and 

’salms. ladies of France, and, being set to popular airs, became 
fashionable. 'They were sung by Francis himself, the queen, 
the princesses, and the courtier^ upon all sorts of secular 
occasions, and also, more seriously and religiously, ly the 
citizens and the common people: They were soon perceived 
to be a power on the side of the Beformation. Calvin, who 
had setried at Geneva in the year of MaroPs return to Paris, 
was then organizing his ecclesiastical system. He rejected 
the hymnody of the Breviaries and Miss als , and fell back 
upon the idea, anciently held by F&ul of Samosata, and 
condemned by the four& council of Toledo, that whatever 
was sung in lurches ought to be taken out of the Scrip- 
tures. Marot^s Psalter, appearing thus opportunely, was 
introduced into his new ystem of worship, and appended 
to his catechism. On the other hand, it was interdicted 
by the Boman Catholic priesthood. Thus it became a 
badge to the one parly of the **Beformed” profession, 
and to the other of hetey. 

iem- The esample thus set produced in England the transla- 
tion commoidy known as the “ Old Yersion ” of the Psalms. 

^ It was begun by Th omas Sternhold, whose position in the 
household of Henry YIH., and afterwards of Edward YL, 
was similar to that of Marot with Francis L, and whose 
semces to the former of those kings were rewarded by 
a substantial l^cy under his wilL Sternhold published 
verrions of thiry-seveu Psalms iu 1549, with a dedication 
to^lOng Edward, and died soon afterwards. A second 
edition appeared in 1551, with -seven more Psalms 
by John Hopkins, a Suffolk detgyman. The work was 
continued during Queen Mary’s reign by British refugees 
at Geneva, the chief of whom were William Whittingham 
(aftenrards.dean of Durham), who succeeded John Knn-g 
as minister of the English congregation ther^ and William 
Kethe (or Keith), said by Strype to have been a Scotchman. 
They published at Geneva in 1556 a service-book, contain- 
Mg fifty-one English metrical Psalms, whidi number was 
. increased, in later edition^ to eighy-seven. On the acces- 
sion of Queen Elizabeth, this Genevan Psalmody was at 
once brot^ht into use iu England, — ^first (according to a 
letor of Bishop Jewell to Peter Martyr, dated 6th March 
1560) iu one Iiondon church, from which it quickly spread 
to others both in London and in other cities. Jewell 
describes the effect produced by large congregations, of as 
many as 6000 persons, young and ol^ women and children, 
singing it after the sermons at St Paul’s Cross,— adding, “Id 
sacriOcos et diabolum sgre habet; vident enim sacras 
concion^ hoc pacto profnncfius descendere in bnminntn 
anunos.” The first effition of the completed “ Old Yersion ” 
Containing forty Psalms by Sternhold, sixty-seven by 
Hoplans, fifteen hy Whittingham, six by Keth^ and the 
rest by Thomas Horton, a barrister, Robert Wisdom, 


John Afordley, and Thomas Churchyard) appeared in 
1562. 


In the xneantini^ tlie Books of Common PFayer, &c., of 1549, 
1552, and 1559 had been snccessivdj established as law by the 
Acts of TJniformity of Edwaid YL and Qneen ElizabeA. In these 
no provision was made for the nse of any metrical psalm or hymn 
on any occasion whatever, except at the consecration of bishops and 
the ordination of priest^ in wmeh offices (ffist added in 1552) an 
English version of **yeni Creator” (the lon^ of the two now in 
nse) was appomted to be **sdd or snng.’^ The canticles, 
Denm,” “E^edidte,” &c., the Nicene and Athanasian Creeds, 
the ** Gloria in Escelsi^” and some other parts of the communion 
and other qpecial offices were also directed to be “said or snng ; 
and, by general rubrics^ the chanting of Ihe whole service was 
allowed. 

The silence, however, of the mbrics in these books as to any 
other singing was not meant to exdndo the use of psalms not ex- 
pressly apMinted, when they could be used writhout interfering with 
the prescribed order of any service. It was expressly provided by 
Eing Edward’s First Act of Uniformity (Ity later Acts made ap^i- 
cable to the later books) Uiat it shonld be lawful ** for all men, as 
well in churches chapels, oratories, or other places, to nse (^nly 
any psalms or ^^yers taken out of the Bible, at any due time, not 
letting or omitting thereby the service, or any part thereof, men- 
tioned in the book.^’ And Qneen Elizabeth, by one of the iignnc- 
tions issued in the first jear of her reign, dedared her desire that 
the provision made, **in divers coU^ate and also some paridi 
churches, for rin^g iu the church, so as to promote the laudable 
service-of mnric,” should continue. After lowing the use of “ a 
modest and distmet song in all parts of the common prayers of the 
church, so that the same may be as plainly nnderstanded os if it 
were read without sinmug,” the injunction proceeded thns-^** And 
ye^ nevertheless, for fte comforting of such that delict in mnsic^ 
it may be permitted that in the beginning or in the end of the 
Common Prayer, either at morning or evenmg, there may be sung 
an hymn, or snw like song to the praise of Almighty God, in tlie 
best sort of melody and music that may be conveniently devised, 
having reject that the sentence ” (t.a, sense) '’of hjmn may he 
nnderstanued and perceived.” 

The “Old Yeiaon,” when published (by JohnDoy^ for the 
Stationers’ Conmany, “ cum gratia et privfl^o l^igestatis ”), 

bore upon the i^c of it that it was “newly set forth, and allowed 
to he sung of the people in churches, before and after moming and 
evening prayOT, os also before and after fte sermon.” The question 
of its authority has been at different times much debated, <diiefly 
by Htylin and Thomas Warton on one side (both of whom disl^d 
and m^TB^d it), and by^ Bi^op Beveridge and the Bev. H. 
J. Todd on the other. Heylin says, it was “permitted rather lhan 
allowed,” which seems to be a distinction without much difference. 
“AUoyrance,” which is aU that the book claimed for itself, is 
anthoiization by wa^* of permission, not of commandmenti Its 
publication in that form could baraly have been licensed, nor 
could it have passed into nse as it did without question, thxcugbont 
the churches of England, unless it had been “allowed” by some 
anthority then este^ed to be sufficient. Y^hether that authority 
was royid or ecdedostical does not appear, nor (considering the 
proviso in King Edward’s Act of Uniformity, and Queen Elizabeth’s 
ixijanctions) is it important. Eo inference can justly be 
drawn from the inability of inquirers, in HeyBn’s time or since, to 
discover any public record beanng n^n this subject^ many public 
documents of that period having been lost. 


In this book, as published in 1562, and for many years 
afterwards, there were (besides the versified Psalms) eleven 
metrical versions of the “Te Deum,” canticles. Lord's 
Fmyer, &c., &c. (the best 'of whidi is that of the “Bene- 
dicite”); and also "Da pacem, Domine,” a hymn actable 
to the times, rendered into Engtish from Luther ; tv^oiigl- 
nal hymns of praise, to be sung before Morning and Eroning 
-Prayer ; two penitential hymns (one of them the " Humble 
I^entation of a Sinner”); and a hymn of feith, begin- 
Jiinffj *^Lord, in Thee is aU my trust” Iu these respects, 
and also in tiie tunes which accompanied the words (stated 
by Dr Burney, in his Stsiory of Miistc, to be German, and 
not ^French), there was a departure from the Genevan 
plat'**^. Some of these hymns, and some of the psalms 
alsj^ pux. those by Bobert Wisdom, being alternative 

® period; and many 

supposed amendments were from time to 
V n by unknown hands 'in the ^psalms which 

^ printed, is in /many 

ucc^ different from that of 1662 . ^ ^ ^ 


/■ 
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In Scotland, the General AaBembly of flie W* ^ 

P«ln... be printed at Edinburgh in 1564, and ‘J* 

taLv onHfcled The Form ot Prayers and Minuiry o/tne 

CfAun* at Gen^ apj^ 
£ tfo Oh^ 0/ ScaOmd! wUretOj h«ides 
hooks. Lfo 

^ysvs. vnth ike Mo psalms <»/ 

Ww contoined all iha PealmB of the Old ver^n oy 
Sternhold, Whittin^am, and Eethe, but 
of those by Hopkins and none any oftho otiier Enghsh 

translator^ iMtead of those omitted, it had mnetem more 
by Kethe and Whittingham ; one by John PnUeyn (oneot 
the Genevan lefngees, who became Aichdeooon of Cob 
cheater) ; six by Robert Pont, Knox's stm^n-Inw, who was 
a minister of &e kirk, and also a lord of session; and 
fifteen signed with the initials L a, supposed to be John 

So* matters continued in both dhurches untQ the Rebellion, 
During the interval, King James L conceived the prqjectoE 
himself making a new version of the Ptolms, and appears 
to have translated thirty-one of them,— the correction of 
which, together with the translation of the resi^ he entrusted 
to Sir WuHam Alexander, afterwards rarl of Stirling. Sir 
William having completed Ms task, King Charles the First 
(after having it examined and approved by several arch* 
bi^ops and bishops of England, Scotland, and Ireland) 
caused it to be printed in 1631 at the Oxford University 
Pres^ as the work of King James ; and, hy an order under 
the royal sign manual, recommended its use in all dhnrchcs 
of Ms dominiona In 1634 he enjoined the Privy Council 
of Scotland not to suffer any other Pealms, “ of any edition 
whatever," to be printed in or imported into that kingdom. 
In 1636 it was tepublidied, and was attached to the famous 
Scottish Service-book, wi^ which the troubles began in 
1637. It need hardly be added that the king did not 
succeed in bringing this Psalter into use in mther kingdom. 

When the Parliament undertook, in 1642, the taric 

of altering the litnrgy, its attention was at the same rime 
directed to psalmody. It had to judge between two rival 
translations of the Pmlms — one by Franris Rons^ a memW 
of the Honse of Commons^ afterwards one of Cromwell’s 
conncillors, and finally provost of Eton; &e oiher by 
William Barton, a clergyman of Leicester. The House of 
Lords favoured Barton, the House of CommmiB Bouse, 
who had made much use of the labours of Sir William 
Alexander. Both versions were printed by order of parlia- 
ment and were referred for consideration to the Westminster 
Assembly. They decided in favour of Bonse. His version, 
as finally amended, was published in 1646, under an order 
o! the House of Commons dated I4th November 1645. 
‘v In the following year it was recommended bjf the parliament 
Ato the Qener^ Assembly at Edinburg, who appmnted a 
committee with large powers, to prepare a revised ]Miter, 
recdspnen^ng to their consideration not only Rons^ book 
but that of 1564, and two other versions (Iw Zachary Boyd 
and Sir William Mure of Rovfrilan), then latdy executed 
in Scotland The result of the labours of this committee 
was the « Paraphrase ” of the Psalms, which, in 1649«1650 
by the concurrent anthorily of the General Assembly and 
the committee of estate^ was oide^ to be exdusiVely used 
thro^bont the dmreh of Scotian^ Some use was made 
m the preparation of this book of ute versions to which 
ttie attention of the revisers had been dWed, and also of 
Bartons; but its basis was that of Bouse. \lt was ved 
in Scotland irith great favour, wMch it Bas 


as po 


retained; and it is fairly entitled to the pnise 
tolemUe medinm between the rude hoindin^“^^> 

“ 014” and the artificial modemiem of the “ New ^ 
versions — ^rhaps ns great a success as was po88iE^?°8 
ench an undertaking. Sir Walter Scott is said to i— 


snaded any attempt to niter it, nnd to have pronounced it, 

“ with all its acknowledged occasional harshness so beauti- 
ful, that any dteralaons must eventually prove onlyaonmny 
blemishes.” No furUict step towr^ any autliomed 
hymnody was tdeen by the kirk o! Bcotlnnd till the foUow- 

™^™^^nd, two changes bearing on church hjmn^y 
were made upon the revision of tlie Prai-or-^k after the 
Bestomtion, in 1661-1002. One was the nddiUon, m the 
offices for consocrating bishops and ordaining pi^sls, of the 
rfiorter version of “ Veni Creator” («Como, Holy Ghost, 
our souls inspire ”), as an alternative forsi. The otlier, and 
more important, was the insertion of the rubnc after the 
third Collect, at Morning and Evening Prayer : In quir^ 
and places where they sing, here foUowcth the Anthem. By 
this rubric synodical and pariiamentaiy authority was given 
for the interruption, at that point, of the proscribed order of 
the service by singing an anthem, tho choice of which was 
left to tho discretion of tho minister. Those actually used, 
under this authority, were for some time only uninctrical. 
passages of Scriptun^ set to music by Blow, Purcell, and 
other composers, of tiio same kind with tho anthems still 
generally sung in cathedral and collegiate churches. But 
the word "anthem" bad no technical signxiication which 
could be an obstacle to the uso under this rubric of 
metrical hymns. 

The "New Version" of tho Psalms, b}* Dr Nicholas Tate and 
Brady and the poot-Iaurcato Nahum Tato (both Irishmen), Brady, 
appeared in 1696, under the sanction of an order in council 
of William HI, "allowing and permitting” its uso "in 
all such churches, chapels, and congregations os should 
think fit to leccivo it.” Dr Compton, bishop of London, 
recommended it to his diocese. No hymns were then 
appended to it; but the authors added a " Supplement” in 
1703, which received an exactly similar sanction from an 
order in council of Queen Anno. In that Supplement there 
were several now versions of tho canticles, &c., and of 
^ "Veni Creator;" a variation of the old “Hiimblo 
Lamentation of a Sinner;” six hymns for Christmas, Easter, 
and Holy Communion (all versions or paraphrases of 
Scripture), which are still usually printed at the end of tho 
Prayer-books containing tho now version; and a hymn "On 
the Divine use of Musie,” — all accompanied by tunes. Tho 
authors also reprinted, \ritih vety good taste, the excellent 
version of fho " Benediexto ” which appeared in the book of 
1562. Of tho hymns in this "Supplement,” one ("tVliilo 
riiepher& watched their flocks by night”) greatly exceeded 
the rest in merit It has been ascribed to Tnto, but it has 
a character of simplicity unlike tho rest of his works, 

Tho relative merits of tho " Old ” and " New " veraions Old and 
have been vety varioudy estimated. Competent judges 
have given the old the praise, which certainly cannot 
accorded to the new, of fidelity to tho Hebrew. In both, S. 
it nmsb be admitted, that thoso parts which have poetical 
merit are few and far between ; but a reverent taste is Ukely 
to be more offended by tho frequent sacrifice, in the new, 
of depth of tone and accuracy of sense to a fluent common- 
place directness of versification and diction, than by any 
^craive hoindiness in the old. In botli, however, some 
Ptol^ OT portions of Ftolm^ are well enough rendered to 
enUtie them to a permanent place in our hymn-hooks,— 
^emally the Sth, and parte of tho 18th Psalm, by 
Sternhold; the 670i. 84th, and 100th, by Hopkins; tho 
23d, 34th, and 36th, and part of the 148th, by Tato and 


The judgment which a fastidious critic might be disposed 
to ^8 upon both these books may perhaps be considerably 
minted by comparing them with tho works of other 
the same field, of whom Mr Holland, in his 
interestii® vdiimes entitled Psalmists of Great Britain, 
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enumerates above 150. Some of them have been real 
poets — the celebrated earl of Surrey, Sir Philip Sidney 
and his sister the countess of Pembroke, George Sandys, 
George. Wither, John Milton, and John Eeble. In tiheir 
versions, as might be expected, there are occasional 
gleams of power and beauty, exceeding anything to be 
found in Scernhold and HopUns, or Tate and Brady; but 
even in the best these are rare, and chiefly occur where 
the strict idea of translation has been most widely departed 
from,' In all of them, as a rule, Ihe life and spirit^ which 
in prose versions of the Psalms are so wonderfully preserved, 
have disappeared. The conclusion practically suggested by 
so many failures is that the difSculties of metrical translar 
tion, always great,, are in this case insuperable ; and that, 
while the Psdms ^ke other parts of Scripture) are abund- 
antly suggestive of motive and material for hymnographers, 
it is by assimilation and adaptation, and not by any attempt 
to transform their exact sense into modem poetry, that they 
may be best used for this purpose. 


The order in council of 1703 is the latest act of any public autho- 
rity hy which an express sanction has been given to the use of 
psalms or hymns in the Cihnrch of Enriand. At the end, indeed, 
of many modem Prayer-hooks, there will he found, besides some of 
the hymns sanctioned hy that order in coundl, or of those contained 
in the book of 1662, a Sacramental and a Chnstmas hymn hy Dod- 
dridge : a Chiistims hymn (varied hy Martin Madon) from Charles 
Weuqr ; an Easter hymn of tiie 18th centiuy, beginning “ Jesus 
Christ hos risen to day ; ” and abridgments of Bishop Ecu’s Morn- 
ing and Evening Hymns. These adutions first began to he made 
in or about 1791, in London editions of the Ptayer-hook and 
Psalter, at the mere will and pleasure (so far as appears) of the 
printers. They have no sort of authority. 
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lu the state of authority, opinion, and practice disclosed 
by the preceding narrative may be found the true explana- 
tion of the fact that, in the country of Chaucer, Spenser, 
Shakespeare, and Milton, and notwithstanding the example 
of jGermany, no native congregational hymnody worthy of 
the name arose till after l^ie commencement of the 18th 
century. Yet there was no want of appreciation of the 
power and value of congregational church music. Milton 
could writ^ before 1645, — 

“ There let the pealing oimn blow 
To tbe full-voiced quireodow 
In service high, and antiiems clear. 

As may with sweetness through mine ear 
Dissolve me into ecstasies. 

And bring all Heaven before mine eyes.” 


Thomas Mace, in his Mvd^s Momanent (1676), thus 
described the effect of psalm-singing before sermons, by the 
congregation in York Minster on Sundays, during the si^ 
of 1644 : ‘‘When that vast-concording unity of the whole 
congregational chorus came thundering in, even so as it 
made the very ground shake under us, oh, the unutterable 
ravishing soul’s ddight ! in the which I was so transported 
and wrapt up in high contemplations that there was no 
room left in my whole man, body, soul, and spirit, for any- 
thing below divine and heavenly raptures ; nor could there 
possibly be anything to which that very singing might be 
truly compared, except the right apprehension or conceiving 
of that glorious and mira^ous quire, recorded in the 
Scriptures at the dedication of the Temple.” Nor was 
there any want of men wdl-qualified, and by the turn of 
thmr minds predisposed, to sldne in this branch of liteiur 
ture. Some (like Sandys, Boyd, and Barton) devoted them- 
selves altogether to paraphrases of other Scriptures as well 
as the Psahns. Others ^ike George Herbert^ and Francis 
and John (Quarles) moralized, meditated, soliloquized, »»»! 
allegorized in verse. Without reckoning these, there were 
a few, even before the Bestoration, who came very near to 
the ideal of hymnody. 

ler- First in lime is tlie Scottish poet John Wedderbum, who 
translated several of Luther’s hymns, and in his Campendi- 


<ni8 Booh of Godly and SpiriUial Songs added others of his 
own (or his brothers’) composition. Some of these poems, 
published before 1560, are of uncommon excellence, uniting 
ease and melody of rhythm, and structural skill, with grace 
of egression, and simplicity, warmth, and reality of 
religions feeling. Those entitled “Give me thy heart,” 

“Go, heart,” aud “Leave me not” (which will be found in 
a collection of 1860 called Saer^ Songs of Scotland), 
require little; beyond the change of some ardiaisms of 
language, to adapt them for church or domestic use at the 
present day. 

Next come the two hymns of “ The New Jerusalem,” b)^ 
an En^ish Boman Catholic priest signing himself F. B. F. 
(supposed by the late Mr Sedgwick to be “ Francis Baker, 
Presbyter ”), and by another Scottish poel^ David Dickson, Dickson, 
of which the history is given by Dr Bonar in his edition 
of Dickson’s work. Tl^ (Dickon’s), which b^ns “O 
mother dear, Jerusalem,” and has long been popular in 
Scotland, is a variation and amplification (by the addition 
of a large number of new stanzas) of the English original, 
beginning “Jerusalem, my happy home,” written in Queen 
Elizabeth’s time, and printed (as appears by a copy in the 
British Museum) about 1616, \^en Dickson was si^ young. 

Both have an easy natural flow, and a simple happy render- 
ing of the beautiful Scriptural imagery upon the subject, 
with a spirit of primitive devotion uncorrupted by mediaeval 
peculiarities. The En^ish hymn (of which some stanzas 
are now often sung in churches) is the true parent of the 
several shorter forms, — all of mpre than common merit, — 
which, in modem hymn-books, begin with the same first 
line, but afterwards deviate from the original. Kindred 
to these is the very fine and faithful translation, by 
Drammond of Hawthomden (who was Dickson’s contem- 
porary), of the ancient “ XTrbs beata Hierusalem ” (“ Jera- 
sslem, that place divine”). Other ancient hymns (two of 
Thomas Aquinas, and the “Dies Irse”) were also well 
trandated, in 1646, by Crashaw, after he had become a 
Boman Catholic, and had been deprived by the parliament 
of his fellowship at Cambridge. 

Conspicuous among the sacred poets of the first twoTf^ther. 
Stuart rmgns in England is the name of George Wither, 
an accomplished layman, of strong church principles, whose 
fate it was to be opposed and slighted while he was a staunch 
churchman and Boyalist, and afterwards to be driven into 
the parliamentary and Puritan ranks; for which cause, 
probably, recognition was denied to Ms genius as a poet 
by pryden, Swifi^ and Pope. He had almost fallen into 
oblivion, when attention was recalled to Ms merits by the 
more discerning criticisms of Charles Lamb and Southey ; 
and, when Ms HtMchgah was republished in 1867 by Mr 
Farr, only two copies of it were known to exisl^ one in the 
British Museum, and another which had been in Mr Heberis 
library. Ejs Sgmns and Songs of ihe Chvreh appeared in 
1622-1623, under a patent of King James I., by which they 
were dedared “worthy and profitable to be inserted, in 
convenient manner and due place, into every English Psalm- 
book to metra” This patent was opposed, as inconsistent 
with their privilege to print the “singing-psalms,” by the 
Stationers’ Company, to Witheris great mortification and 
loss. His Sdlldvj^ (in which some of the former Hymns 
and Songs were repeated) followed, after several intermediate 
publications of a different kind, in 1641. The Hymns and 
Songs were set to music by Orlando Gibbons, and those in 
both books were written to be sung, though for the most 
part privately, there being no evidence that the author 
contemplated the use of any of them in churches. They 
included, however, hymns for every day in the week 
(founded, as those contributed nearly a century afterwards 
by Co^ to the Parisian Breviary also were, upon the 
successive works of the days of creation) ; hymns for all > 
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sotts and conditions of men and wuiMn, in a ra ^ ^ 

eixcnmstances incident to human lif^ riMf^fatv Many 
“Christian Year" and a manual of prwtual pie^. 

the "general invitation to \ 

in pions lays'), wi* which SalMio<A o^ens ; 


givings f^a« and"^T&^^^^^ bo«iation Hymn, 
f Chrtomas. an Epiphany, and an 
for St Bartholomew's day (Hymns 1, 7^ 75, 8» » 

port L, and 26, 29, 36, and 64 in pi^ m, rf 
All thee are preperiy entitled to the deig^on of ^m^ 
^hich can haitUy to some oth^ 


hymns 

Ho mentions particularly the A^nt hymn (“^rd, come 
away”), part of^e hymn “ On Heaven,” and (as nmre 
reedar in metre, and in words more e^licable to public 
Son") the “ Prayer for Charity" ("FuU of mercy, full 

*^116 epoch of the Restoration produced in 1664 &mud ^tora^ 

ossman’a Tounff Man's ® period. 

Jfeditationa" in verse attached to it; in 1M8 John 
Austin'h Deeolms in tke Ancient Wajf of Offlees, wah 
psalms, hymns, and prayers for *> <«« 

aayholydayin ike year-, and in 1681 Richard Baxter's 
Fodical FragmetOs. In these books there are altogetber 
seven or night hymns, the whole or parts of which are 
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hath pleasM Thee to say"), the Song for I^rera (‘ Com^ 
sweet hearty come, let us prove the Song for ^ Happily 
Married (^Since tb^ in singing lake deIight”X ^ 
for a Shepherd (‘‘Benownfed men their herds to koq)")— 
{Nos. 50 in the first par^ 17 and 2i in the second, and 
20, 21, and 41 in the third). There is also in the second 
part a fine song (No 59)^ fhO of historical as well as 
poetical interest upon the aril tunes in which the poet 
live^ b^inning — 

**Noir ate the times^ these are the day^ 

‘Whh^ mh these men tqvj^ore 
TTho taSce ddight in honest tn^ 

And pions eontaes lore; 

Now to the world it will appear 
That imtocenee of heart 
'Vrni ke^ us far more hee from fear 
Xhan Sitimeti tiddd, or dart*' 

T7ither vrote^ generally, in a pure nemos English idiom, 
and preferred the reputation of ^^rostidfy” (on epithet 
applied to him eveu Baxter) to the trii^ and artifices 
of poetical style whu^i were tW in favour. It may be 
partly on that account that he has been better appredaied 
by posterily than by Ida contemporaries. 

Conn, afterwards bishop of Dniham, pnbliahed in 1627 
a volume of Private Devotion^” for the canonical hours 
and other occasionsu In "this ^te are seven or ei^t 
li^mns of considerable merit, — among them a very good 
version of tiie Ambrosian ** Jam lucis orto sider^" and the 
shorter version of the " YeniGceator,"whi^ was introduced 
after the Restoration into the conseciatioD and orffination 
services of the Church of Eng^nd. 

^ h 3 rmn 8 of IffltOD (on the Nativity, Bsssion, CSrcom- 
cision, and at a Solemn Music written about 1629, in 
his early manhood, were probably not intended for singing; 
but th^ ate odes foil of dmtaeteristic beanty and power. 

putmg the Commonwealth, in 1654, Jeremy Taylor pub- 
hshe^ at tiie end of hb 6Men Qrove, twenty-one hymns, 
described bv biTnftAlf na MlakvafinM h'Us^ 


f^mls of the year, according to the manner of the ancient 
church, fitted to the fancy and devotion of thayaunget and 
pons persons, apt for memory, and to bejmned to their 
mer praym Of these. Ins aocompUshed e^tor, Riehop 
Heber, justly says r— 

**“ *™ acconnt, very inter. 

*!^"° 5P y indeed, which is thati^cies of 
6shianaMeTriih Us contem^ea 

hOTo mon s ; there m. nmay pamm of trhidi 0^% need not 


extremely ^odr—CSrossmatfs “NewiJ’erusaleni’* (**SiPcct 
place, sweet place alone ”), one of the best of that class, and 
« My life b a shade, my days Austia’a “ Hark, my soul, 
how eveiTthipg," ** Fain would xny thoughts fly up to Thee,” 

«Lor4 now the time returns,” **Wake all my iopci^ lift 
up your OTes,*" and Baxter’s "My whole, though broken 
heart, 0 Lord,” and "Ye holy angels bright.” Austin’s 
Offices (he was a Bomau Catholic) seem to ^ve attracted 
much attention. Theophilns Dorrington, in 168^ and 
afterwards Hickey the non-juror, publbhed Toriations of 
them under the title of JRe/ormed JOeeations; and the 
Wesleys, in their earliest hymn-book, adopted hymns from 
fchff ui, Toth little olteration. These writers wore followed 
by John Mason in 1683, and Thomas Shepherd in 1692,~ 
the former, a countiy dergyman, mndi esteemed by Baxter 
and other Nonconformists ; the latter himself a Nonconfor- 
mist^ who finally emigrate to America. Between these 
two men there was a dose alliance, Shepherd’s T’cntVcnfiVrf 
Ories being publidied as an addition to the SffirUml Songs 
of Mason. Thdr IqrnoiBs came into early nse in several 
NonconformiBt congregationB; but^ with the exception of 
one by Mason ("There is a stream whidi issues forth 
they are not suitable for public singing. In those of Mason 
there is often a very fine vein of poetry ; and later authocs 
hare, by extracts or centoes from dfficrent parts of bis 
worlm (where they were not disfigured by his general 
quaintness), constructed several hymns of more than average 
excellence. 

Three other eminent names of the 17th oentniy remdn 
to be mentioned, John Dryden, Bishop Ken, and Bishop 
Simon Patrick; with which may be associated that of 
Addison, though he wrote in the 18th centuiy. 

Dzyd^’a translation of "Veni Creator” (a cold andBiyden. 
laboured performance) is to be met with in many hy mn - 
books. Abridgments of Ken’s Moniing and Evening Ken. 
E^n3Qra are in all. These, with the Midni^t Hymn (not 
inferior to them), first appeared in 1697, appended to &e 
thud, edition ctf the mttitoris 3fanitat of Progers for 
TPtncAester SAolars^ Between those and a large number 
of other hymns (on (he Attributes of Qo^ and for 
the Festivals of the Church) published by Biriiop Ken 
after 1703 the contra^ is renutrkable. The 'univeisal 
ace^tance of the Morning and Evening Hymns is due to 
their ^trsnaperent simplicity, warm but not overstrained 
deroti^ and extremdy popular style. Those afterwards 
pubushed have no such qualities. They are mystical, 
florid, stifi; didactic^ and seldom poetical, and deserve the 
neglect into wWch they have fallen. Bishop Patrick’s Patritic. 
n^n^ere duefly transiatioDs from the Latin, most of 
toem from Prudentius. The beat is a version of " Alldnia 
^Ice rern^” Of Ae five attributed to Addison, notAadiron. 
more than three are adapted to public sinring; one ("The 
spadons firmament on high ") is a very perfect and finidied 

to tl» 

my iioo, iiu keen made a suldect of ooiittoveny,— -being daimea 
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From tlie preface to Simon Browne's liymn^ pnblislicd 
in 1720, we learn that down to the time of^ Dr Watts the 
only hymns known to be “in common nse, either in private 
families or in Christian assemblies,” were those of Barton, 
Mason, and Shepherd, together with “an attempt to turn 
some of Mr Herbert’s poems into common metre,” and a 
few sacramental hymns by authors now forgotten, named 
Vincent, Boys^ and (Joseph) Stennett, Of the 1410 authors 
of original British hymns enumerated in Mr Sedgwick’s 
catalogue^ published in 1863, 1213 are of later date than 
1707 ; and, if any correct enumeration could be ma^e of 
the total number of hymns of nil kinds published in Great 
Britain before and after that date, the proportion subse* 
quent to 1707 would be very much larger. 

Tire English Independents, as represented by Dr Watts, 
have a jnst claim to be considered the real founders of 
modem English hymnody. '\Vatts was the first to under- 
stand the nature of the want, and, by the publication of 
his Hymns in 1707-1709, and Ptaims (not translations, but 
hymns founded on psalms) in 1719, he led the way in pro- 
viding for it. His immediate followers were Simon Browne 
and Doddridge. Later in the I8th century. Hart, Gibbons, 
Grigg, and Mrs B.arbauld (the two first Independents, the 
two last Ficsbytcrians), and Miss Steele, Medley, Samuel 
Stennett, Byland, Beddom^ and Swaine (all Baptists), 
succeeded to~them. 

atts. Among these writers (most of whom produced some 
hymns of merits and several arc extremely voluminous), 
Watts and Doddridge are pre-eminent It has been the 
fashion with some to disparage Watts, os if he* had never 
risen above the level of his Hymns for Little Ghildrea. No 
doubt his taste is often faulty, and his st 3 'lo very unequal, 
but, looking to the good, and disregarding the large qnantit}* 
of inferior matter, it is probable that more h^unns wltic^ 
approach to a very high standard of excellence, and are at 
the same time suitable for congregational use, may be found 
in his works than in those of any other English writer. 
Sudx are “When I surve}* the wondrous cross,” “Jesns 
diall reign where’er the sun” (and also another adapta- 
tion of the same 72d Fsalm), “Before Jehovah’s awful 
throne ” (which first line, however, is not his, but Weslo 3 '’s), 
“ Joy to the world, the Lord is com^” “ My soul, repeat 
His praise,” “ Why do we mourn departing friends,” “ There 
is a land of pure delight,” “ Our God, our help in ages 
past,” “Up to the hills I lift mine ej’es,” and many more. 
It is true that in some of these cases dross is found in 
the original poems mixed with gold ; bnt the process of 
separation, by selection without change, is not dilHculL 
As long os pure nervous EnglLrii, unaffected fervour, strong 
simplicity, and liquid yet manly sweetness are admitted 
to be characteristics of a good hymn, works such as these 
must command admiration. 

id- Doddridge is, generally, much more laboured and arti- 
ficial; but his place also as a h^'mn-writer ought to bo 
determined, not by his failures, but by his successes, of 


for Andrew Marrell (who died in 1C78), in the preface to Captain 
Thomson’s edition (177(i) of llarrcirs Works. But this claim does not 
appear to be sutstantiated. The editor did not giro his readers tho 
. means of jnd^ng as to the real age, character, or valne of a manuscript 
to which he refcired ; ho did not say that these portions of it wete in 
MarveU’s handwriting ; he did not even himself include them among 
Marveli’s poras, as published in the body of his edition ; and he 
advanced a like daim on like grounds to two other poems, in very 
different styles, which had been published as their on-n by Tickcll and 
Mallet. It is certain that all the lire hymns were first made public 
in 1712, in papers contributed by Addison to the Spectator {Nos. ii\, 
453, 465, 489, 613), in whidi tiiey wore introduced in a way which 
might have been expected if they were by the hand which wrote tho-w 
papers, but^ which would liave been improbable, and unworthy 
of Addison, if they were unpublished works of a writer of so much 
genius, and such note in his day, as Marvell. They are all print^ as 
Addison’s in Dr Johnson’s edition of the British Poets. 


which the number is not inconsiderabl& In his better 
works he is distinguished by a graceful and pointed, some- 
times even a noble style. His “Hark, the glad sound, 
the Saviour comes ” (which is, indeed, his masterpiece), is 
as sweet, vigorous, and perfect a composition as can any- 
where be found. Two other hymns, “How gentle God’s 
commands,” and that whidi, in a form slightly varied, 
became the “ 0 God of Bethel, by whoso hand,” of tho 
Scottish “Paraphrases,” well represent his softer manner. 

Of the other followers in the school of Watts, Miss Steele Miss 
(1780) is the most popular and perhaps the best. Her^icela 
hymn beginning “ Far from these narrow scenes of night ” 
deserves high pmise, even by the side of other good perfor- 
mances on the same subject 

Tho influence of Watts was felt in Scotland, and among Ralph 
tho first w’hom it reached there was Balph Erskine. This £nkin& 
seems to have been after tho publication of Erskine’s Got^l 
Sonnets, which appeared in 1732, five years before he joined 
his brother Ebonezer in the Secession Church. The Gospel 
Soniiets became (as some have said) a “ people’s classic 
but there is in them very little which belongs to the category 
of hymnody. More than nineteen-twentieths of this very 
enrious book arc occupied with what are, in fact, thcologicid 
treatises and catechisms, mystical meditations on Christ as 
a Bridegroom or Husband, and spiritual enigmas, paradoxes, ■ 
and antithetical conceits, versified, it is true, but of a 
quality of which such lines as — 

“ Faith’s certain by fiducial acts, - 
Sense by its evidential facts,” 

may be taken as a sample. The grains of poetiy scattered 
through this largo moss of Calvinistic divinity are very 
few ; yet in one short passage of seven stanzas (“ 0 send 
me down a draught of love ”), tho fire burns with a bright- 
ness so remarkable as to justif}’ a strong feeling of regret 
that tho ^ft which this writer evidently had in him was 
not more often cultivated. Another passage, not so well 
sustained, but of considcmble beauty (part of the lost piece 
under the title “The' Believer’s Soliloquy”), became after- 
wards, in the hands of Bcrridgc, the foundation of a vciy 
striking hymn (“ 0 happy saint^ who walk in light ”). 

After his secession, Balph Erskine published two para- 
phrases of the “ Song of Solomon,” and a number of other 
“ Scripture songs,” paraphrased, in like manner, from the 
Old and New Testaments. In these the influence of Watts 
became very apparent, not only by a change in tho writer’s 
general stjrlo, but bj* the direct appropriation of no small 
quantity of matter from Dr Watts’s hymns, with variations 
which were not alwaj's improvements. His paraphrases 
of 1 Cor. L 24, Gal. vi. 14, Hob. vL 17-19, Bev. v. 11, 

12, viL 10-17, and xii. 7-12 are little else than Watts 
transformed. One of these (Bev. vii. 10-17) is interesting 
os a variation and improvement, intermediate between the 
original and the form which it ultimatcl}' assumed as the 
GGth “ Paraphrase ” of the Church of Scotland, of Watts’s 
“What happy men or angels these,” and “These glorious 
mind^ how bright they shine.” No one can compare it 
with its ultimate product, “How bright these glorious 
spirite shini^” without perceiving that Cameron followed 
Erskine, and only addi^ finish and grace to his work, — 
both excelling Watts, in this instance, in simplicity os well 
as in conciseness. 

Of the contributions to the authorized “Paraphrases ’’Scottish 
(with the settlement of which committees of the General Para- 
Assembly of tho Church of Scotland were occupied from pbrascs. 
1740 or earlier till 1781), tho most noteworthy (besides 
the two already mentioned) were those of John Morrison 
and those claimed for Michael Bruce.' The obligations of 
these “Paraphrases” to English hymnody, already tmeed 
in some instances (to which may be added tho adoption 
from Addison of three out of tho five “ hymns ” appended 
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to them), are perceptible in the vividnefiB and force yrith 
which these vrriteis, while exlhertng with a serere simplicitj 
to fte sense of the passages of Scriptote which th^ under- 
took to render, falfiUed the conception of a good onginal 
hjtnn. Morrison’e ** The race that long in darkness pned** 
and ^'Oome, let tbs to the Lord onr God,'' and Bruce’s 
*'TVheie hi^ the hearralj temple stands ” (if this was really 
hts), are well entSIed to that pniua Ihe advocates of 
Brace in the controTers^, not jet closed, os to the poems 
said to hare been entrusted by him to John Logan, and 
paused bj Logsn in his own name^ also claim for him the 
credit of having varied the paraphrase Behold, the monn- 
tam of the Ijord,” from its origin form, as printed by the 
committee of the General Assembly in 1745, by someexcd 
lent toQche& 

Attention most now be directed to the Iqrnins produced 
by the ^^methodist" movement, which began about 1738, 
and which afterwards became ^vided, between those 
esteemed Anninian, under John TVedey, those who adhered 
to the Moravians, when the oii^nal alHance between that 
body and tbe founders of Methodism was dissolved, and 
the Calvinist^ cd whom TThitfield (himself no poet) was the 
leader, and S^oa, countess of Hantiogdon, the patroness, 
Bach of these sections had its own hymn-writeisi, some of 
whom did, and others did no^ secede from the Chnrch of 
Eoj^nd. The Wesl^ns had Charies Weslej', Seagrare, 
Olivers, and Baheweli; the Moravians, (Jennick and ^m- 
mond (with whom, perhapi^ may be classed John Byrom, 
who imbibed the mptical Ideas of some of the German 
^6 Calvinists, Toplady, Bemdge, WiUiam 
vnUiain^ ifadan, Batty, Havreia, Rowland Hill, John 
Newton, and Cowper. 

. ^ undonbtedly belong 

to O^es W^edey. Lithe first Tolome of hymns published 

^ the two brothers are several good translations from the 
a^n, b^oved to be % John Weal^, wh«^ aUhougU 
he tram&t^ and adapted, is not supposed to have written 
infinence of German hymnodr, 
Scbeffle? 

imte^, and Zi^doif, may be traced in a latse nro^ 
p^rf Chsrlra Welly’s works. He is more su^Jctive 

didaebc tjum, even in his most objective p tfgw fna. fnr 
fflaraple, m his ^ristmas and Easter hymns^ j mpat of his 

we connected with 
S! Tf fa «Pt to repeat sMae 

thonghta^ and to lose force by redundancy ^he runs some. 

constructed, or weH balanced and 

tte. «. fe, .SS?*»“oZW 

tonimcs to fiinff ’’ ™ n thousand 
above f of his 

8 ended I** and of his thy days 

^mg beyond hynma fit 


^e Morarmn Methodists produced fow Ljmus nowCennlck. 
available for general use. Tbe b(^t are Cennick’s "Children 
of the hcaredy King,^’ and Hammond’a " Awake and sing nsm* 
the song of Mosea and tbo Lamb^” the former of which nroad, 
(abridg^), and the latter oa varied by Modan, are found 
]nmanyhymn-book8,and are deservedly eeicemt^. Byrom, Byrom. 
whose name we have thought it convenient to connect n*ith 
thes^ thongh he did not belong to the Moravian com- 
munity, was the author of a Christmas hymn ('* Cbriatians 
awake, solute the happy mom ”) whidi enjoys great popu- 
larity in tbe county (Imncasbire) of which ho was a native ; 
and also of a short suljcctivc lijmn, veiy fine both in feel- 
ing and in expression, My spirit loi^eth for Thcc within 
my troubled breast" 

Tbe contributions of the Chlvinistic Methodists to English Topb^y. 
hjmnody arc of greater extent and value. Few writem of 
hymns had higher gifts than Augustus Montague Toi>- 
hidy, author of “Bock of Ages,” by some esteemed the 
finest in the English language. Ho was a man of ardent 
tempeiument, enthusiastic seal, strong convictions, and 
great cncig}- of character. "He had,” sajw one of his 
bi^mpheis, "the courage of a lion, but Iiis frame woa 
brittle ^ glass.” Between him and John TYesloy there 
was a violent opposition of opinion, and much acrimonious 
cratrovmy ; but the same fervour and zeal which made 
him an intemperate theologian gave warmth, richness, and 
TOmluahty to his hymns. In some of them (iwrticularlv 
those which, like "Deathless principle, arise,” are medita- 
tions itfter the Oennan manner, ond not without direct 
obligation to Gmam originals) the setting ia aomenhat too 
anificial ; bat hm art is never inconsistent with a genuine 
flow of real fc^ Olhera (e.y., "When languor and 
di^se invade, and "lour harps, ye trembling saint.«(”) 
fad to sustain to the end tbe beauty with whicli they bccaiL 
and wonM have been better for abridgment. But in all 
th^, and m n^t of his other works there is great force 
and sweetness, both of thought and language^ a^n easy 
and harmonious veiaificafion. * 

and Rowland Hill (nil men tematk- lj.rta« 
nctmly, and tlio devotion of tlicir^raHaS 
tl>o speciol work of missiontiiy prcachinn), tbouch 

composed, or odantfd **• 

faw mlier composition.^ eomo of great merit. Oarof 
adapted from Erakinc, bu been nlreadv men- 
tioned; anotber, adopted from Wotts, is „ 

in" ;3.‘ GnidS 

wwtetbenSm? » Ao princii»Uty.’ BowbUid^HiH 
S? brf^^ beginning “ Exalted bigli at God's 
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going beyJnd 

earnest from ahovcL” "Forth 

^ »E««1 Ijpv” 

-annly andCsSaSd? 

“>ri^*«IBMptt|ar«iiiiyof ®*“» Wtt „ 

• iTd* itaS'SSih??' ?‘r? (”W«% 

iemarkabl& He u the .ntlm* ^ P*®“cl»er) u the most 
in a statdv raJiLSd ft ^ V"® ^ 

^gr^tional singinir but one nf ^or 


The gHwSJ ^«4 rof tbrnfn”^ S“ Bcbool. 

bomelj and didactic • bnt tnft«T ^®nbt, 

no inconsiderable i^rtionWl^f < *11®^ ®** 

some excess the sound earned to 

"perapicnitr.simnKmfe >y ‘hat 
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judgment," if be is offm 
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of Ills name. Among them are “ Hark, my sonl, it is the 
Lord,” “There is a fountain filled with blood,” “Far from 
the world, 0 Lord, I fice,” “God moves in a mysterious 
way,” and “ Sometimes a light surprises.” Some, perhaps, 
even of these, and others of equal csccllence (such as “ 0 
for a closer walk with God”), speak the language of a 
special experience, which, in Cowper’s case, was only too 
real, but wlddi could not (without a degree of unreality 
not desirable in exercises of publie worship) be applied to 
themselves by all ordinary Christians, 
h Daring the first quarter of the iwesent century there 
tuty ivero not many indications of the tendency, which after- 
n’ards became manifest, to cnlaige the boundaries of British 
hymnody. A few, indeed, of -Bishop Heber’s hymns, and 
Srant. those of Sir Bobert Grant (n’hich, though offending rather 
too much against John Newton’s canon, are well known and 
popular), appeared between 1811 and 1816,inthaC/<mt/a;t 
vrdler. Observe}'. In John Bowdler’s Semains, published soon after 
his death in 1815, there are a few more of the same, perhaps 
too scholarlike, character. But the chief hymn-writers of 
that period were two elergj'men of the Established Church 
— one in Ireland, Thomas Kelly, and the other in England, 
William Hum — who both became Nonconformists, and the 
Moravian poet, James jMontgomety, a native of Scotland. 
•Uy. Kelly was the son of an Irish judge, and in 1804 pub- 
lished a small volume of ninety-six hymns, which grew in 
successive editions till, in the last before his death in 1854, 
they amounted to 765. Tliere is (ns might bo expected) in 
this great number a large jircpondcranco of the didactic and 
commonplace. But not a few very excellent hymns may 
be gathered from them. Simple and natural, tvithout the 
vivacity and terseness of Watts or the severity of Newton, 
Kelly has some points in common with both those writers, 
and he is less subjective than most of the “ Methodist ” 
school His hymns beginning “ Lo 1 He comes, let all 
adore Him,” and “Through the day Thy love hath spared 
us,” have a rich melodious movement ; and another, “ We 
sing the praise of Him who died,” is distinguished by a 
calm subdued power, rising gradually from a rather low to 
a very high key. 

un. Hum published in 1813 a volume of 370 hymns, which 
were increased after his secession to 420. There is little 
in them which deserves to be saved from oblivion ; but one 
at least, “ There is a river deep and broad,” may bear com- 
parison with the best of those which have been produced 
upon the same (and it is rather a favourite) thema 
>nt- The Psalms and Hymns of James Montgomery were 
published in 1822 and 1825, though w'ritten earlier. More 
cultivated and artistic than Kelly, ho is less simple ond 
natural. The number of his valuable contributions to our 
hymnals is, upon the whole, considerable ; and, though it 
may be doubted whether ho ever attains to the first rank, 
all must acknowledge that he stands high in the second. 
His “Hail to the Lord’s Anointed,” “Songs of praise the 
angels sang,” and “ Mercy alone can meet my case ” are 
among his most successful efforts. 

‘c- During this first quarter of the present century, the 
' collections of miscellaneous hymns for congregational use, 
of which the example was set by the Wesleys, Whitfield, 
Toplady, and Lady Huntingdon, had greatly multiplied ; 
and with them the practice (for which, indeed, too many 
precedents existed in the history of Latin and German 
hymnody) of every collector altering the compositions of 
other men without scruple, to suit his own doctrine or 
taste ; witii the effect^ too generally, of patching and dis- 
figuring, spoiling, and emasculating the works so altered, 
substituting neutral tints for natural colouring, and a dead 
for a living sense. In the Church- of England, the use of 
these collections had become frequent in churches and 
chapels (principally in cities' and towns) where the senti- 


ments of the clergy approximated to those of the Noncon- 
formists. In rural parishes, when the clergy were not of 
the “Evangelical” scliool, they were generally held in 
disfavour; for whi(^ (even if doctrinal prepossessions had 
not entered into tlio question) the great want of taste and 
judgment often manifested in their compilation, and perhaps 
also the prevailing mediocrity of the bulk of the original 
compositions from which most of them were derived, would 
be enough to account. In addition to this, the idea that 
no hymns ouglit to be used in any services of the Church 
of England (except prose anthems afterlho third Collect), 
without express royal or ecclesiastical authority, continued 
down to that time largely to prevail among churchmen of 
the higher school. 

Two publications, which appeared almost simultaneously Heber, 
in 1827, — ^Bishop Heber’s Hymns, with a few added by Mllmnn, 
Dean Milman, and Keble’s Christian 2'!ear(not ahymn-book, 
but one from wliidi several admirable hymns have been 
taken, and the well-sxwing of many streams of tliought and 
feeling by w'liich good hymns have since been produced), 
—introduced a new epoch, breaking douTi the barrier as 
to hymnody whidi had till then existed between the 
different theological schools of the Church of England. In Slant, 
this movement Bishop Mant was also one of the first to 
cooperate. It soon received a great additional impulse from 
the increased attention wliich, about the same time, begau 
to bo paid to ancient hymnody, and from the publication 
in 1833 of Bunsen’s Gesanghneh. Among its earliest fruits 
was the Lyra Apmtolica, containing hymns, sonnets, and 
other devotional poems, most of them originally contributed 
by some of the leading authors of the Tracts for the Times to 
the “British Magazine”; the finest of which is the pathetic 
“ Lead, kindly Light, amid th’ encircling gloom,” % John 
Henry (now Cardinal) Newman, — well known, and uni- Keanan. 
vorsally admired. From that time hymns and hymn- 
writers rapidly multiplied in the Churdi of England, and 
in Scotland also, and their number is still on the increase. 

Nearly 600 authors, whose publications w’ere later than 
1827, are enumerated in Mr Sedgwick’s catalogue of 1863, 
and many more have since appeared. Works, critical and 
historical, upon the subject of hymns, have also multiplied ; 
and collections for church use have become innumerable, — 
several of the various religious denominations, and many 
j of the leading ecclesiastical and religious societies, having 
issued hymn-books of tlieir own, in addition to those com- 
piled for particular dioceses, churclics, ond chapels, and to 
books (like Hymns Ancient and Modem) w’hich have become 
popular without any sanction from authority. In these 
more recent collections, an improved standard of taste lias 
become generally apparent. There is a larger and more 
liberal admission of good hymns from all sources than' mig^t 
have been expected from the jealousy, so often felt by 
churclics, parties, and denominations, of cveiything wliidi 
does not bear their own mint-mark ; a considerable (perhaps 
too large) use of translations, especially from the Latin; and 
an increased (though not as yet sufiiciont) scrupulousness 
about tampering -with the text of other men’s works. To 
mention all the authors of good hymns since the commence- 
ment of this now epoch wroiild bo impossible; but probably 
no names could bo dioscn more fairly representative of its 
characteristic merits, and perhaps also of some of its defects, 
than those of Josiah Condor and James Edmeston among 
English Nonconformists ; Henry Francis Lyte and Charlotte 
Elliott among evangelicals in the Churdi of England ; John 
Mason Neale and Bishop diristopher Wordsworth among 
English diurdmien of the higher sdiool ; and, in Scotland, 

Dr Horatius Bonar. Criticism, in this place, of the works of 
tliese and otlior’living or recent authors, or of those of Heber 
and Koblo, which are on evctybod 3 r’s lips, and in every- 
body’s hands, would bo at once premature and superfluous. 
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AmcTi* VThat bos been said of British hymnody during the last 
fiftj years is equally true of Americao. The Axnencan 

Ixynxu*. belong to the same schools, and have been 

affected by the same inBuences. Some of them ei\joy a 
just reputation on both sides of the Atiantic. Among 
tho?e best known are Bishop Doan^ Dr Huhlenbe^, and 
Mr Thomas Hastings; and it is difficult to praise too 
highly such works ns the Christmas hymn, ** It came upon 
the midnight dear," by Mr Eldmund Sears , the As* 
ccusion hymn, ** Thou, who didst stoop below," by Mrs 
S. £. Miles; and two hy Dr Bay Palmer, My futh looks 
up to Thee, Thou Lamb of Calvary,” and Jesus, Thou joy 
Ilf loving hearts," the latter of which is the best among 
several good English veisions of Jesn, dnleedo cordium." 

Among the anthorities of whidi use has been made in the fore* 
coiDg account of BiitiBh H^nmody are the Appeal on Seottiah I 
mlmody in Mr Laing’s edition of Bafllie's liuerg and Journals; , 
Mr Holland'e Fralmvis of Britain (1848) ; Mr Josioh Millei's Our 
IBjmntf thdr Authors and Origin (1866) ; Mr John Gadsby's 
Mmoirs iht PrintiM &c. (3d ed., 1861) ; the 

AnuotatiODS ” of the nev. Louis Coufier Biggs to ffyntns Awd&d 
and Jfodem (1867); and the late Mr Daniuoedgwu^’s 
/irneire InAtz ofJfamtrofmiginaX Authm qfffpmns, bo. (2d ed., 
18GS). Mr Sed^clda name cannot be mentioned withont spedal 
honour, as one of the most painstaking, sympathetic, and acrarate 
of 8(1 modern students of British hymns. 

7. Ctmdusioru 

The object aimed at in this artieie has been to trace the 
general history of the pnncipal schools of ftTiciftpf , nTid 
modem hymnody, and espeeWUy the history of its use in 


the Christian (drarcb. For this purpose it has not been 
thought necessary to give any account of the hymns of 
Bacine, Madame Guyon, and others, who can hardly be 
dossed with any school, nor of the works of Cmsar Malan 
and other quite modem hymn-writers of the Befoxmed 
(diurches in Switzerland and France. 

On a general view of the whole subject^ hymnody is 
seen to have been a not inconsiderable factor in religious 
worship. It has been sometimes employed to dis- 
seminate and popularize particular views, but its iqiirit 
and inBuence has been Catholic, cm Ibe whole. It im 
embodied the faith, trust, and hope, and no smidl part of 
.the inward experience, of generation after .generation of 
men, in many different countries and climates, of many 
different naXioni^ and in many varieties of circumstances 
and condition. Coloured, indeed, by these difference^ 
and also by the various modes xu which the same tmths 
have been apprehended by different min^ (and sometimes 
reflecting partial and imperfect conceptions of them, and 
errors with which they have been aesbeiated in particular 
churches time^ and places), its testimony is, nevertheless, 
generally the same. It has upon it a stamp of genuineness' 
which cannot be mistaken. .It bears witness to' the force 
of a central attraction more powerful than ^ causes of 
diffimnc^ which binds together times ancient and modern, 
nations of various race and language^ diurcbmen and noncon- 
formists, churches reformed and uniformed; toatruefunda- 
menld unify among good Christuins; and to a substantial 
identity in their moral and spiritual experience. (s.) 


HIPATIA (Yfrand or ‘Fwarcca), mathematician, phiio- 
Bopher, and finaUy oneof the martyrs of paganism, was 
the dangmer and disriple of the mathematirian and phili>- 
sopher jaeon,i and was bom in Alexandria not Sr 
than 350 MUx a long period of study (partly, 
petbaps, m Atberw) she became a disturbed ^arw 

dtimatdy became 

400^ tte Neo-Platonic school there (& 

JfL J (she is said 

on more than one occasion to have proved aa effective 
advocate in the conrts of law), and thVSam ofTSS 
telle^n^) combined with her remarkable in- 

rere influence S 

Synesins, who afterwaS 

idiSed whosSS; 

elements of AiAYAti.1..; between the various 

after the accession of ^ shortly 

became closely identifi^^a a ^tnatchate in 412, she 
prefect Ori»4 and to th« « 

chjectof fenilnd iJLd hmAtan 

fanatical CbrisUan moK i«, monks and the 

innrdcred under drenm^oT^**? she was nltimately 
(Lent. 415). IScrSST**^,®^ l«rterity 

her chnrio^ dra>n>ed to ^ *k>® 

church), strippernsl^ ® Chrisrisn 

fwipMDcr dretW), and finally hnni^iAij^*^ oysto shells 
mment among the nem-f P>«^eal. Most pro- 
Peter o ^ierrbnt was^one 

Thredoret's assertion of Cvril's real 


menmries on the mathematician Diophantus and on the 
£*««» of Apollonius of Pteega, and also of an astronomical 
ffloom _ Aoneof these works have come down to our time : 
out tneir titles, combined with expressions in the 
of Bynesius, who consnlted her ahont the nnn B».mfH,.Ti 
of an astrolabe, would seem to indicate that she devoted 
hOTelf roeiMlly to astronomy and, mechanics. Of her 
pMorepmeal opinions nothing is known, except that they 
^red thegene^^cotic features of the AloxiSidriaiiiTei 
Pgmmm. A lAtm tetter to Cyril on behalf of Nestorins. 
which has someti^ been attributed to her, is undoubtedly 
spnaous.^ It can be read in Baluse. The story of Hyoatia 
rt “ ^Snised yet stiU recognirebte 

St Catherine as recorded in the 
^ Btill'more fnHy in the 

B An, 

"SieiriiStaorT S. Sr Sr * <" “• 

work enttUed Bypatia. w tte’ 
mostdrftiOTu, moa ««wry vf a nea 

^udy, uAo toasiomM tiiVirux jji- uwp oecomplished 

fridt, anulatien, onAenud^of ffmtsfj/tte 

^ ^ pShSKXT So! 

™ «< “» ten AtHo mUm, 

treason in Timca Fmm diarged with 

«AaiBca the end of the Sacred War, 346 - 
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32d B.O., Hyperides supported Demostihenes in Uie struggle 
against Macedon ; but in the affair of Harpalus be was one 
of the ten public prosecutors of Demosthenes, and on the 
exile of his former leader he became the head of the patriotic 
party (see Dem:osthsk£s}. JSe was the chief promoter 
of the Lamian TVar against Antipater and Cratenis. After 
the decisive defeat of Crannon, 322 B.O., Hyperides with 
the other orators demanded by Antipater was condemned 
to death by the subdued Athenians^ but fled to iBgina and 
thence into sanctuary in the temple of Demeter at 
Hermione. Antipater’s emissaries dragged him forth to be 
put to death at -Athens. Hyperides was an ardent pursuer 
of ^‘the beautiful/’ which in his time generally meant 
pleasure and luxury. His temper was ea^-going and 
humorous; aud hence^ though in his development ^of the 
periodic sentence he followed Isocrates, the essential ten- 
dencies of his style are those of Lysias, whom he surpassed, 
however, in -the richness of his vocabulary and in the 
variety of his powers. His diction was plain and forcible, 
though he occasionally indulged in long compound words 
probably borrowed from the Middle Comedy, with which, 
and with the everyday life of his time, he was in full 
sympathy. His composition was simple. He was specially 
^tinguished for subtleiy of mqiression, grac^ and wit, as 
well as for tact in approaching his c'ase aud handling his 
subject matter. Professor Jebb sums up the criticism of 
Longinus in the phrase — Hyperides was the Sheridan of 
Athens.” Of his lost speeches we should perhaps regret 
most the Ai^Xcaico?, on the presidency of the Delian temple 
claimed by Athens and Delos, which was adjudged by the 
Amphictyons to Athens. 

The extant works of Hyperides are — ^1, Fragment of the 
dvoKoyta direp AuxS^povos^ Pro iyopphronc^ ddivered hefore 349 , 
B.O., mcidentally interesting as throwing light on the order of 
marriage processions and other details of Athenian life, and on the 
Athenian government of Lemnos ; 2, *Tirdp*£v(eriinrov cicraweXfos 
dvoTioyta vphs XloKievKToVf Pro J^mnippo, ahont 380 B.a, nearly 
perfect (a lociis dassicua on dtrayyaTiiai ) ; % fragment of the 
Kurd ArifiofrBivovst In DmjosUhcnem^ see above ; 4, a considerable 
portion of the lirircC^ior, OraUo Pkmciris^ over Leosthenes 
and his comrades who fdl in the Lamian war, 322 B.a, after 
AntiphiWs victory over Leonnatos at Mditea, This is an derated 
panegyric in die style of Isocrates, bat in invention and sentiment the 
best ^ecimen we have of epideictic oratory. Of the ^ilogae a portion 
is preserved by Stohsens only. The MSS. are papyri— those of the 
first two speedies found by Jos^h Arden, January 1847, that of 
the third speech by A C. Harris 1847, of the last the ^v. H. 
Stohart, 1856, all at Thebes in Egypt They are amopg the oldest 
extant MSS., dating within the iSim 300 n.o. and 300 A.n. 

PNneipal JSdMonsj^^AJl the remains, F. Blass, LelpMc, 18G9 : Aov. ivtraA. and 
Ma 'Evfin'., J.C. Cobct, Leyden, 1877; Kara Amt. (with fxesimtie of Ma), 
A. C. Harris, London. 1877 ; Kara Aigft., rrofessor Ghui^U Bablngton, London, 
1850 ; Orations Jbr Lffc, andfor'JSuxen. {vithfaesimile of Uai Id^ (hunhridge, 
1858; TKs Funeral OraHen, Id., fA, 1859. See also Oratores AtNeit J. G. Balter 
and H. Sanpp^ 1850. TVansfolibiis.— German, W. fi Tenffd, Stuttgart, 1865-69 ; 
Frendi, JBuxen^ 18C(^ Or, Fun,^ 1858, H. (hiflOanz, Valendennes. 

See Bgger In Minu do VAead. dss Jnseript^t Bales Zettres, 1870; W, TiSbst 
In IFeue Jdhrb, f, dass, JPhthU^ 1876; Herm. Hager In Gnrtlne's Gram, Stud,, 
1870; Joum. qf ^Co/ogy, Cambridge, 1872-78; SiShlyIn Beue efaii. 

PAiioI, u, Pddagoff,, 1879; Professor B. a Jehl^ Attic Orators (roL II., oh. 
xzIL, pp. 881-92), London, 1876; G. Boehnedke, Z^mostAenes, AyihirnDS, 
^des, and ihr ZeitaUer, Berlin, 1874. Then Is a BnaslBn study 1w A. K. ‘ 
Schwarz, on the q^eech for Bnxenippns, pnhllahed at Moscow, 1875. 

HYPERTROPHY (from vnvp, over, and rpo^^, nourish- 
ment), a term in medicine employed to dedgnate an 
abnormal increase in bulk of one or more of the organs or 
component tissues of the body. In its strict sense this 
term can only be applied where the increase affects the 
natural textures of a part, aud is not applicable where the 
enlargement is due to the presence of some extraneous 
morbid formation. Hypertrophy of a part may manifest 
itself either by simply an increase in the size of its 
constituents, or by this combined with an increase in their 
number (hyperplasia). In many instances both are as- 
somated. 

The conditions giving rise to hypertrophy are the reverse 
of those already described as producing Atrophy (j.v.). 
They are condsely stated by Kr James Paget as being 
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cliiefly or only three, namdy : — (1) the increased exercise 
of a part in its healthy functions ; (2) an increased accu- 
mnlation in the blood of the particular materials which a 
part appropriates to its nutrition or in secretion ; and (3) 
an increased afflux of healthy blood. 

lllnstrations are furnished of the first of these conditions 
by the hi gh development of mnscnlar tissue under habitual 
active exercise; of the second in the case of obesity, which 
is an hypertrophy of the fatty tissues, the elements of 
which are famished by the blood ; and of the third in the 
occasional oveigrowtb of hair in the neighbourhood of 
parts which are the seat of infiammation. Obviously there- 
for^ in many instances, hypertrophy cannot be regarded 
as a deviation from health, but rather on the contrary as 
indicative of a high degree of nutrition and physical power. 
]^en in those cases where it is fonnd associated with dis- 
ease, it is often produced as a salutary effort of nature to 
compensate for obstractions or other dlfficultiee which have 
arisen in the system, and thus to ward off evil consequences. 
No better example of this can be seen than in the case of 
certain forms of heart diseasei, where from defect at some 
of the natural orifices of that organ tiie onward fiow of 
the blood is interfered with, and would soon give rise to 
serious embarrassment to the circulation, were it not that 
behind the seat of obstraction the heart gradually becomes 
hypertrophied, and thus acquires greater propelling power 
to overcome the resistance in front. Again, it has been 
noticed, in the case of certain double organs such as the 
kidneys, that when one has been destroyed by disease the 
other has become hypertrophied to such a degree as enables 
it to discharge the functions of both. 

Hypertrophy may, however, in certain drcumstances 
! constitute a disease^ as in Qoiibe and Eubphanhasis 
(q.v.), and also in the case of certain tumours and growths 
(such as cutaneous excrescences, fatty tumours, mucous 
polypi, &C.), which are simply enlargements of normal 
textures. Hypertrophy does not in aU cases involve an 
increase in bulk ; for, just as in atrophy there may be no 
diminution in the size of the affected organ, so in hyper- 
trophy there may be no increase. This is apt to be the 
case where certain only of the elements of aq organ 
undergo increase, while the others remain unaffected or 
are actually atrophied by the pressure of the hypertro- 
phied tissne, as is seen in the (^ease known as cirrhosis 
of the liver. 

A spnrious sort of hypertrophy is observed in the rare 
disease to which M. Duchenne has applied the name of 
pseudo-hffpertrophie paraiysis. This ailment, which ap- 
pears to be confined to children, consists essentially of 
a progressive loss of power accompanied with a remarlmble 
eidargement of certain muscles or groups of muscles, more 
rarely of the whole muscular system. This increase of 
bulk is, however, not a true hypertrophy, but rather an 
excessive development of connective tissue in the substance 
of the muscles, tiie proper texture of whidi tends in con^ 
sequence to undergo atrophy or degeneration. The appear- 
ance presented by a child suffering from this disease is 
striking. The attitude and gait ato remarkably altered, 
the diild standing with shoulders thrown back, small of 
the back deeply carved inwards, and legs wide apart, while 
walking- is accompanied with a peculiar swinging or rock- 
ing movements The calves of the legs, the buttocks, the 
muscles of the back, and occasionally other muscles, are 
seen to be unduly enlarged, and contrast strangely with 
the general feebleness. The progress of the duease is , 
marked by increasing failure of locomotoiy power, and 
ultimatriy by complete paralysis of the limbs. The malady 
is little amenable to treatment, and, altbou^ often pro- 
longed for years, generally proves fatal before the period ' 
of matnriiy. 
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HYP0CH02SDBI^B (^onjmfr-thc spleen, the 
Taponis}i As the name impUes (firom to isoxiiipavf ^ 
^ soft part of the oodj immediatelj 
the ^tpos or caztSaige of the hmst4»ne}, hypochondrias^ 
and its symptoms were refereed bj the aacientSy and indeed 
hr pl^rsicians doim to the time of CoUee, to disesmes or 
derangements of one or more of the abdominal Tisceza. 
CoUen classified it amongst nerrons f&eoses^ and Falret 
mote fnlly described it as a morbid condition of the nerrons 
^stem characterized bj depressioa of feeling and false 
beliefs as to an impaired state of the health. The snljects 
of hjpodumdriasis are for the mc^t part members of fomi* 
Lies iia \rhich hereditary predisposition to degradation of 
the nerrons system is strong, or th<^ who hare sofifered . 
from morbid infinsnees affecting this system during the j 
earlier years of life. It may be dependent on depressing ' 
disease affecting the general ^tem, but under cir* 
cmnsfances it is geaecdly so completed with tbe aymp- 
toms of lysteria as to render differentiation difficult (see 
Hypochondriasis is often handed down from 
one generation to another in its indiTidnal form, but it is 
also sot nufrequently to be met with in an indiridual as 
the sole mamfestation in him of a family tendency to 
ins&ntty. Ih its most common form it is by 

simple &ls3 bdief as to the state of the health, the Intel* 
lect beii^ otherwise nnaffected TVe may instance the 
'•Tapoorish" rroman or the “splenetic" as terms sodety 
has applied to its milder manifestationsL Sneh persons are 
constantly assertu^ a weak state of health although no 
palpable cause can be discomedL la its more definite 
phases pain or uneasy sensations ace referred br the patient 
to some particular t^on, generally tbeabdomen, the heart 
orthehead. That these are suljectiTe is apparent from the 
^ that the general health is good: all the fonctions of 
t&dTanons sy^ems are duly p^otmed; the patient eats 
ana steeps weu; and, when any drenmstanGe temnotarilv 
“ liapprand comfortaWa 5o 
“d the hypochondriac 
tender him nnable to 
InitsjnostagsraTated 
fom hjpochon^s Bmonnts to actual insanitr, delusions 
M^g as to the esistenceof Bring creatures* in the in- 
^i^or bmi^ or to the effect that the bodr is mateiiaUr 

*«• (see IssAxnr). The 
symptoms of thu condition maybe remittent; ther mar 

^®t yeas, only retom on tbe ads^t of 
® occasionallv enmminfa in 
oriw to scape from the constant miserr* aTV W h 
nothing to treat, medication is of oo aS. i«^p^ 

A. «« 



n^p,utic (uW); 

aSSt'SSSS iT" 'T- 


tnay no given ahsolntrirto a crrfJb^^rt ““8 

that it is to be riven ^ understanding 

»«» ^ 
while the debtor is allowrf t/ tIe«e(Ktat 
creditor as owner wSS /“ “ possession, the 

known as tdedn kind of aecnritv 


or in default of a pnrdmser he can become the owner 
h^selL The name and the prindple have passed into the 
hw of Scotland, whidv d^tingoishes between conTonlional 
hypothecs, as ixMmry and nrpmdentia, and tacit hypo- 
thecs established by law. Of tbe latter the most im- 
portant is the landlord’s hypothec for rent (corresponding 
to distress in the law of England), which extends over 
the prodnee of the land ond the cattle and sheep fed 
on it, and over stock and horses used in Lnshandiy. 
The law of agcicultatal hypothec has long caused much 
discontent in Scotland; Us operation was restricted hr 
30 & 31 Viet. & 42, and finally by 43 Tict. Ci 12 it has 
been enacted that the “ landloid's right of hy])othcc for 
the rent of land, including the rent of any buildings thereon, 
exceeding two acres in extent, let for ngrieultutn or pastun^ 
shall cease and determine.’' ^s a set off the landlord is 
to have tbe same rights and Tcmcdies against a tenant 
when six 'months’ rent or twelve months' rent Is dne and 
unpaid as he had formerly ngainst a tenant when twch’c 
months’ rent or two yeais* »nt respeeftrely was due and 
unpaid. 

BYBAX, a genus of diminutive plantigrade mammah^ 
the imrition of which in the mammriiau scries has, owing 
to their apparent affinity with several widely different 
groups gi^n rise to considerable controversy. 'Approach- 
ing the hare in their cxtcnial apiieaiance and habite, the 
rlunoeecos in their molar teeth and much of their skeleton, 
the hipmi^nins in the form of their lower inci«ore, and 
tte sloth in the great number of their dorsal vcrtcbiaf, 
th^jrore at first classed with the rodents, and afterwards, 
by <^v«r, with the pachyderms, where they remained until, 
on the breaking up of that most heterogeneous of gronps, 




CayeBynx. 

UvratohUtt for 

their ^ption. They* am email, mbbitslike crtalurrj! tliA 
fel Tt "S JS «<*es in length! covered vl&l 
miincrous bristles interspemed. “ Their 
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Syria, and Palestine. This species is generally regaled 
as the “shaplian,” rendered “ conies" in the English Bible, 
which *‘aro but a feeble folk, yet make their houses in 
the rocks ” (Prov. sxx. 26). They measure about a foot in 
length and 11 inches in height, and are of a greyirii-brown 
colour above, fulvous on the flanks, and white bencatL 
They are active little creatures, darting iu and out of their 
roiflcy riiclteis with remarkable agility. Bruce, who ob- 
served their habits in Abyssinia, states that large numbers 
of them were frequently to be seen sitting on great stones 
at the mouths of caves, basking in the sunshine, or enjoying 
the coolness of the summer evening. Of timid and gentle 
disposition, they can be readily tamed, although when 
roughly handled at first they are said to bite severely. The 
Cape h}*iax {Hyrajc capensid) or “ badger " (dasso ; Dutch, 
Das j German, Dachs) is the largest known species, measur- 
ing about 18 inches in length. It frequents situations 
similar to those occupied by the Syrian form, and is exceed- 
ingly shy, peeping out of its rocky hiding places with a 
circumspection which is by no means uncalled for, os it 
forms a favourite food of lions, hymnos, and the larger birds 
of prey. The latter, it is said, may often be seen perched, 
for hours, like statues on the rocks, watching their oppor- 
tunity to dart upon the luckless “badger.*' To guard 
against such surprises, they are said, when feeding, to 
place one of their number, usually an old male, as a 
sentinel, whose shrill prolonged ciy gives timely notice 
of approaching danger. Like the “conics,” the}* are 
readily tamed, and seem capable of considerable attach- 
ment, although their natural timidity and suspicion 
cause them to hide themselves on the appearance of a 
stranger. There are two species of hyrax, one in the 
south and the other in the west of Africa, which arc said 
to be arboreal iu their habits, making their abode in the 
holes of trees. Dr Gray has placed these in a separate 
genus — Dendroliyrax. The island of Fernando Po possesses 
a species peculiar' to itself, while the genus is entirely 
wanting in Madagascar. No fossil remains of the liyrox 
have yet been found. 

HYRCANIA, a province of Asia, south of the Caspian 
Sea, and bounded on the E. by the river Oxus. It was, 
however, a wide and indefinite tract, the extent of which 
is variously conceived. Its chief city is called Tape by 
Strabo, Zadracarta by Arrian. The latter is evidently the 
same as Carta, mentioned by Strabo as an important city. 
Some parts of the country \vcrc fertile, but the general idea 
prevalent among the classical writers is that it was a rude 
region of forests full of dangerous wild animals. Little is 
known of the history of the country, as it seldom came into 
connexion with the better known races. Xenophon says it 
was subdued by the Assyrians; Curtius says that 6000 
H}Tcanians w'ere in the army of the last Persian king 
Darius. Two towns named nyreania arc mentioned, one 
in the country of Hyrcania, the other in Lydia. The latter 
is said to have derived its name from a colony of Hyr- 
cauians, transported thither by the Persians. 

HYRCAN'IJS CYpKai'os), a Greek surname, of unknown 
origin, borne by several Jews of the Silaccabaran period. 

Jouk Hybcaxus L, high priest of the Jews from 135 to 
105 B.a, was the yoimgcst son of Simon Maccabteus. In 
137 B.a he, along with his brother Judas, commanded 
the force which repelled the invasion of Judma led b}* 
Cendebeus the general of Antiochus TII. (Sidetes). On tiro 
assassination of his father and two elder brothers by 
Ptolemy, governor of Jericho, his brother-in-law, in Fcb- 
TUBiy 135, he succeeded to the high priesthood and the 
supreme authority in Judica. . 'While still engaged in the 
struggle with Ptolemy, he was attacked by Antiochus with' 
a large army (134), and compelled to shut himself up in 
Jenualem; after a severe siege peace was at last secured 


only on condition of a Jewish disarmament, and the pay- 
ment of an indemnity and an annual tribute, for whi^ 
hostages were taken. Li 129 he accompanied Antiochus 
as a vassal prince on his ill-fated Parthian expedition ; re- 
turning, however, to Judma before winter, he escaped the 
final disaster. By the judicious mission of .an embas^ to 
Borne he now obtained confirmation of the alliance which 
his father had previously made with the growing western 
power; at the same time he availed himself of the weak- 
ened state of the Syrian monarchy under Demetrius IL to 
overrun Samaria, and also to inrade Idnmma, which he 
completely subdued, compelling its inhabitants to receive 
circumcision and accept the Jewish faith. After a long 
period of rest he directed his arms against the town of 
Samaria, which, in spite of the intervention of Antiochus, 
his sons Antigonus and Aristobulus ultimately took, and 
by his orders razed to the ground (c. 109 ua). He died 
in 105, and was succeeded hy Aristobulus, the eldest of his 
five sons. The external polic}' of Eyreanus was marked 
by considerable energy and tact, and, aided as it was by 
favouring circumstances, was so successful os to leave the 
Jewish nation in a position of independence and of influ- 
ence such os it had not known since the days of Solomon. 
During its later j’ears his reign was much disturbed, how- 
ever, by the contentions for ascendency which arose be- 
tween the Pharisees and Sadducccs, the two rival sects or 
parties which then for the first time (under those names 
at least) came into prominence. Josejihus has related the 
curious circumst.'inccs under which he ultimately transferred 
his personal support from the former to the latter. 

John Hyucanus II., high priest from 78 to 40 was 
the eldest son of Alexander Jannmus by his wife Alexandra, 
and was thus a grandson of the preceding. 'B'hen his father 
died in 78, he was by his mother forthwith appointed high 
priest, and on her death in 69 he claimed the succession to 
the supreme dvil authorit}’ also ; but, after a brief and 
troubled reign of three montlis, ho was compelled to abdi- 
cate both kingly and priestly dignities in favour of his 
more cneigctic and ambitious younger brother Aristobulus 
II. In 63 it suited the policy of Pompey that he should 
be restored to the high priesthood, with some semblance of 
supreme command, but of much of this semblance even he 
w’os soon again deprived by the arrangement of the pro- 
consul Gabiniu.s, according to which Palestine was in 57 b.c 
divided into five separate circles (avvoSoi, tnnvSpia). For 
services rendered to Cmsar after the battle of Fharsalia, ho 
was again rewarded with the sovereignty {irpotrratrCa tov 
(drovs, Jos., Ant., xx. 10) in 47 o.c., Antipatcr of Idurama, 
however, being at the same time made procurator of 
Judtea. In 41 n.c. he was practically superseded by 
Antony’s appointment of Herod and Phasnel to bo tctrarchs 
of .Tudoia ; and in the folloning j'ear he was taken prisoner 
by the Partliians, deprived of his ears that he might be 
permanently disqualified for priestly office, and carried to 
Bab}'lon. Ho was permitted in 33 me. to return to Jeru- 
salem, where on a charge of treasonable correspondence with 
^lalchus, king of Arabia, he was put to death in 30 b.c. 

See Josephus {Ant, xiif. 8-10; xiv. 6-13 ; Bell. Jud., i. 2; i. 
8-13), upon whose nnrratirc nil the niodeni accounts, ns, e.ff,, those 
hy Ewnld, Griitz, nud Ilitzig in their Histories, are hased. 

HYSSOP {JTpssopus officinalis), a garden herb belonging 
to the natural order Labiates, cultivated for use in domestic 
medicine. It is a small perennial plant about 2 feet 
high, with slender, quadrangular, woody stems ; narrowly 
elliptical, pointed, entire, dotted leaves, about 1 inch long 
and ^ inch wide, growing in pairs on the stem ; and long 
terminal, erect, half-verticillatc, leafy spikes of small .violet- 
blue flowers, which arc in blossom from June to September. 
Two varieties of the plant occur in gardens, one having 
variegated leaves and the other reddish flowers. The 
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leaves have airann, atomatic, bitter tast^ and are 
to oire their properties to a volatilB oil which is pi^t m 

the proportioaoHtoipercent Hjssop 

the sonA of Europe, its laage £ j 

Siberia; it was introduced into “ ! 

the vear 1596. A strong tea made of the lea^ and i 
sweetened rrith honey, was formerly used in 
md catarrhal affection^ and extern^ as an application 

to bruises aud indolent sarelliogs. , i fiica 

The Hedge Hyssop {Grattola i^eatal^) Mongs to tte 
natural order ScrojAulanaute, and is a native of ^ 

lands in the soutb of Europe urtence it wtrodMed ; 
into Britain nearly 300 years ago. Like Hywopas offici- . 
nalif. it has smooth i^poslte entire leaves, but the stems j 
are CTlindrical, the leaves twice the size, and the flomm * 
solitary in the axils of the leaves and having a yelhnnsh- 
ted veined tube and bluish-white liml^ while the cap- 1 
soles ere oval and many-seeded. The herb has a bitter, 
nauseous taste, but is almost odourless. In small quan- 
tities it acts as a purgative, diuretic^ and emetic when 
taken internally. It was formerly oSdal in the Ediu- 
bnrgh Fharmacopaeia, hdug esteemed as a remedy^ for 
dropsical and setofuLous affections. It has also Imn ^ren 
in the form of wine for hypochimdiiasis. It is said to 
have formed the basis of a celebrated nostrum for gou^ 
called Eau medicinaie^ and in former times was called 
Gratia DeU on account of its medicmal properties. IThra 
growing in abundance^ as it does in some damp pastnies in 
Switzerland, it becomes dangerous to cattle, peruviana 
is ^wn to possess similar properties. 

Tho hvssop of Senphne (Ex. xiL 22 ; Lev. xiv. f , 6 ; 
Xmab. xis. 6, IS ; 1 v. 13 (iv. 83); Ps. IL 9 (i) ; John xix. 
29), a vall-mpiniig plant adapted fbr sprinkling pnrp^es, has long 
^n the nudect of learned oiq^aUtion, the oi^ point on wlu£ 
idl have agreed besa^ that it is not to he identined with the J9ys- 
e^Kf qfiefnaliSt which is not a native of Palestina Xo less than 
e^hteea plants have been supposed by varioas anthois to answer ! 
the conditions, ond Celnns nss devotkl more than forty pages to | 
the disenssion of their several claims. By Tristram (Ojgfbrd JSi&le 
far Tca^rst 18S0) and others the caper plant {Cajmris ^noni) 
is supposed to be meant ; bnt^ apart from other difficnlties, this 
identihcation is open to the obSection tiiat the caper seems to be, 
at least in one p^iage (Ecd. ziL 5h otherwise designated 
j/Caok). Theoins {on 1 SJogs r. 18) suggests Orthotrtdium sazatile. 
The most probable <^!nioa woold seem to he that found in 
pides and many later writer^ acccwdhm: to which the Hebrew *cso& 
IS to be identified with the Amble Aroftrr, now nndecstood to be 

ureja Th^m, a jdaat of very ficgnent occurence in Syria and 
Priestine^ with whi<& S^fjmus Serpyttum^ or ’ITild Thyme, and 
SatuT^a Thymtm are dosely allied. Its smell, taste, and medi- 
i^lpropcrticsarcsimasrto those of In 3Ibrocco 

theara&rrof the Arabs is Oriatnutn eoaqsreteia, Bentiu ; and it 
appears jrobaMe, as wggested V Mr TT. Oarmthersf, that several 
plants of the graera Thymus, Origanum^ and others nearly allied 
in form and haWt, and Itnud in similar localities, were usd under 
the name of hvssopi 

^ W8-SSS; StmiaodSbisch, XatiimttiJ>b- 

b» JKMe Ehualer. wi ir. p. 228-2? ; 
p. -14, rnner, vt Yroxv** m ^enfetfa r. 

HYSTEBIA,a tern applied to a disordered condition of 

seat and nature iri whidr 
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and its appendages, and the depressing inBuence of iqjniy 
or geaerd disease. Each and all of thwe causes may act 
and react in any pven case; in feet, it is nearly dways 
impossIblB to astign a particular camm m a parhenwr 
insmnea Perhaps, taken over all, hereditary predisposition 
to ncrve-instaWliiy may bo asserted as the most prolific 
cause. It is often noticed in families in winch this msta- 
InlifT exists that hysteria presents itself to a greater or less 
nstent in a oonsidecabla number of its members as the sole 
indication of the diathesia As regards age the contoion 
is apt to appear at the cvolntional periods of life—puberty, 
p reg nprity, and the chmacterio^— without any farther assign- 
able cause except that fiist spoken of- It is very frequent 
in girls between the ages of twdre and fifteen, and in 
women on fae cessation of the menstrual flow. Itia much 
more common in the female than the mal^— in propor- 
tion of 20 to 1, — ^which dccomstance points to the important 
l^nence of the nteras in causation, but definitely places 
hysteria in t]^ category of nervona disease It Im been 
assert^ that certain races ate more liable to the disease 
tlmn others — thfl^ far instance the Latins and the Slavs 
are more prone to it than other inhabitants of Europe. 
Thw^ bowerer, is doubtful ; in the more esdtable races we 
find on the whole a greater tendency to hysterical excite- 
ment, in those whose national dmiacteiistic is calm and 
impassionateness a tendency to hysterical depzestion; and 
it is probable that the greater prominence of the symptoms 
in the former may have masked the more subtle yet 
not less important mamfestations of the disease presented 
in the latter. Ocenpation, or be it rather said want o! 
ocenpatioD, is a prolific cause. This is aotic^ble in all 
dasses of socnety : in the higher the idle loxnrious woman 
ooQceatcates harsdf upon hetsdf, and the frivolity of her 
existence helps to aggravate the evil which may be innate 
in her constitution; in the lower classes the disease is not 
so preval^t except among women who live n vicious and 
exdted life. The experience of prison authorities shows 
not only that women of the criminm classes are individually 
liable to the hysterical paroxysm, but that it is veiy apt to 
assu m e an epidemic farm amongst them. There is no proof 
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varied distnriaaces of nerve 
funeral. Bv ancients and by modem lAoratSans doim 

Spnptoms were supposed to be 
due fodistnrban^of tbenfems (j^rripa, vbence Ae name) 
bnt It IS now imversally recognised that Aey ate dependent 
on a variety of cai^ with which that or^ has S nee® 
mry ^nenon. The cans® of hysteriTmay bo SS 
preajsposMft snA ® hereditary predisposition to 
Mtvous d^eiaboi^ sex; ^ oceapatv^^ 
lAoiyacracy; and the innate, such S 

physical ez^nstion, fr%ht, ai^ther emotional inflaences. 
pregnanqr, Ae pneipetal condi^ disms® of AertS 


ment. The depie®iDg effects of alniMt any disease may 
be directly productive of hysteria, more ®peaally Aose 
accompanied by pain and lo® of sleep. The® ®n be little 
donbt, however, that disease of the nteras and its append- 
agrahas a great® tendency towards its production than 
disease of any oAer ^tem. At the ®me rim., hysteria 
seems to follow more fr^uently on Ae le® aevere Ann on 
the graver forms of uterine complaints. 

In point of dnmAm hysteria may be transient or AreaicL 
In Ae first phase xt consists of an esplosion of emotionalism, 
generaHly Ae result of mental excitement, to wliiA the 
popular term «hysteri®» is applied. SuA attaAs are 
generally precAA and accompaniA by a i8i> ns eti ort of a 
lump in the throat (Ae “gbbns hysteriens "), a flow of 
limpid nnne, violent onAnmts of alternate i«ngbti.r and 
Treeing, and sometim® even convnlston. Ih the chronic 
randition we find an extmoidinaiy complexity of symptoma, 
ooA physi®l and mentaL These are conttnuons, constitut- 
ing Ae “ status hysteriens,” and paro^smaL The physical 
syniptms are extremely diverse: Aere may bo a pseudo- 
^nlyms, the ]^tirat lying palsiA wholly or partioHy, or 
Acre may he ngi Aly of one or more limbs, in either case 
Ae 8ympt^ persisting for weeks or months or even years ; 
Aere may be flushing or paUor of the fece, an increase or 
2«»ease of temperature. Perversions of sensation are 
^Ptoms ; th®e consist in complunt of 
® lo^ Aaracter: a common instance is Ae 
W ^ temg Wven through Ae vertex of Ae 

head ( Aivus hystencus"), or of increased sensibility of 
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particular parts. On the other hand loss of sensation may 
be complained.of, or, as occasionally happens, hypersesthesia 
and anaesthesia may be stated by an iiidiTidu^ to exist in 
different parts of Ihe body. The region of the spine is a 
very frequent seat of hysterical pain. Pain, more especially 
when referred-to a join^ is apt to be accompanied by swell- 
ing. • Both the motor and the sensory symptoms are in 
every instance out of all proportion to any assignable cause, 
and for the most part disappear suddenly, leaving the 
patient in perfect health. It is to sudb cases that the 
wonderful cures effected by quacks and charlatans may 
be referred. The mental symptoms have not the same 
tendency to pass away sudd^y. They may be spoken of 
as interparosysmal and paroxjrsmal. The chief character- 
istics of the former are extreme emotionalism combined 
with a curious obstructivenessf, a desire to be an object of 
importance, and a constant craving for sympathy. This is 
sought to be procured at an immense sacrifice of personal 
comfort, and to this may be referred a very large proportion 
of the motor and sensory ^mptoms above spoken of. The 
paroxysmal condition does not materially differ from the 
transient hysteric attach except that convulsion is more 
common and more violent. The sperial senses of taste, 
sight, and hearing may be affected, sometimes temporarily 
obliterated. Hysteria may pass into absolute insanity. 

Treatment consists in attention to the general health, 
and to such special q^ptoms as may arise, notably those 
connected with the function of menstruation. The submis- 
sion of ^e patient to the best moral influences is of no 
mean importance. But it may be admitted that the results 
are generally unsatisfactoryso far as medication is concerned, 
as the cure is usually spontaneous or dependent on some 
sudden mental influence. 

See Ziemssen’s OytHopedia of the Pradiee of lledieine, vol. xiy.; 
Bejnolds’s Sydem of Medicine, vd. ii. (J. B. T.) 

Sn^STEBO-EFILEFSY, a nervous disease of women, 
occurring during the fertile* period of lif^ first observed 
and described by Frofessor Charcot of Faris. As yet it 
has been rarely observed in Great Britain. Its phenomena 
are very extraordinary, and serious doubts have been en- 
* tertained by eminent authorities as to their substantiality, 
• it being asserted that they are merriy manifestations of 
ordinary hysteria, intensified by a process of education. 
But these doubts are being rapidly dissipated by the 
observations of competent observers. The disease is of a 
paroxysmal nature, and its symptoms may be divided into 
inter-paroxysmal and parojysmaL The former consist of 
extreme jsensitiveness over region of one or (less fre- 

quently) both orinies, and loss of tactile sensibility and 
complete insensibility to pain in* one lateral half of the 
body, the side on which ovarian tenderness exists. Sight 
is sometimes implicated, manifested by a peculiar form of 
colour-blindness. Ferhaps the most remarkable pheno- 
menon presented in this disease is that all these impair- 
'' ments of sensation may be shifted to the other side of the 
body on the application of magnets and plates of metals, 
the originally affected side reg a i ning sensibility so long as 
the opposite one is insensible. In some cases the symp- 
toms are permanently bilateral. The paroxysm consists' in 
violent general convulsion, epileptiform in character, which 
is at once checked by pressure over the tender ovary. The 
mental faculties are generally weakened, and the ^iniwna 
is for the most part incurable.^ . (See Charcot, ieelufes on 
Diseases of the Ifervotu System, New Sydenham Soc., 1877.) 

BEYTHE, a municipal and parliamentary borough of 
Kent, England, and one of the original Cinque Forts, is 
beautifully situated at the foot of a steep cliff near the 
- eastern extremity of Homney Marsh, about half a mile 
from the sea, on a branch line of the South-Eastern Hall- 
way, 66 miles E.S.K of London, 16 S.W. of Dover, and 
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5 W. of Folkestone. It consists principally of one long 
handsome street running parallel with the shore. On the 
slope of the hill above the town stands the fine old church 
of St Leonard, par^ Late Norman ^and partly Early 
English, with a tower rebuilt about 1750. In a vault 
under the chancel there is a collection of human skulls and 
bones supposed to be the remains of ancient Britons and 
Saxons riain in a battle which took plabe near Hythe in 
456. Of late the church has been undergoing restoration 
at a considerable cost, and it is proposed to complete the 
chancel, which was originally left'unfinished. At Lympne 
there are the remains of a Boman casbnm, and excavations 
made some years ago brought to light many interesting 
remains of the old Boman town, the Porius Lemanus. 
The site of the castrum is now occupied by the fine old 
castellated mansion of Studfall Castle, at one time tlie 
residence of the archdeacons of Canterbury, but at pre- 
sent used as a farm-house. Norman portions of the 
Lympne church originally built by Archbishop Lanfranc 
are still standing; and a small distance east from it is 
Shipway or Shepway Cross, where the great assemblies 
relating to the Cinque Forte used to be held until they 
were removed to Bomney. Several bronze implements 
and weapons were discovered near Hythe in 1873, during 
the excavation of the railway line from Hythe to Sand- 
gate. A mile north from Hythe is Saltwood Castle, of very 
ancient origin, but rebuilt in the time of Bichard n. 
Hythe possesses a guild hall founded iu 1794, and two 
hospitals, that of St Bartholomew founded by Haimo, 
bishop of Bochester, in 1336, and that of St John, of still 
greater antiquity but unknown date, and founded origin- 
ally for the reception of lepers. A Government school 
of musketry, in which instructors of musketry for the 
army are trained, was established in 1854 ; and the Shom- 
diffe mOitary camp is within 2^ miles of the town. On 
account of its pleasant situation and its picturesque and 
interesting neighbourhood, Hythe has become a favourite 
watering-place. Baths were erected in 1854 at a cost of 
£2000, and the sea wall and parade has lately been ex- 
tended eastwards to Sandgate, the total length being 3 
miles. From the town to the searshore there is a statdy 
avenue of wych elma The area of the municipal borough 
is 1744 acres, and of the parliamentary borough 3571 
acres. The population of the municipal borough in 1871 
was 3383, and of the parliamentary borough 24,078. 
The latter includes the municipal boron^ of Folkestone. 

Ebrthe occnn in old docnments as Hetho, ond in Domesday Book 
as Hede. The word is derived from the Saxon ByUi, meaning a 
harhonr. The present town of Hythe rose to importance after uie 
decay of 'West Hythe by the withdrawal of the sea, IVest HyUie 
having previously sncceraed to the Porius lamanva, whose decay 
had been due to a like cause. Since the reign of Elisabetli the 
harbour has been choked up with sand. .It is a tlicoiy of some 
writers that the landing xdace of Julius Ciesar on his first invasion 
of Britain was in the viciniiy of Lympne. Anciently L^he, 
with the parish of 'West Hythe, was within a “hundred” 
of its own. Along with Saltwood it was given in 1026 by 
Halfdon, a Saxon thane, to Christ Church in Canterbury; and 
it was _ afterwards hold for knight^s service by Earl Godwins. 
According to Leland, it at one time had a fine abbey and four parish 
churches.^ It succeeded to the ancient privileges which West 
Hythe epjcyed as a Cinque Por^ its quota being 6 ships, 105 men, 
and 6 boys. When Earl Godwins ravaged the coast of Kent in 
1052 he took several diips 'from the harbour of Hythe. In 1293 
the inhabitants with great valour repulsed the attacks of the sea- 
men of a French man-of-war who had disembarked in the harbour 
and were beginning to plunder the town. In the reign of Richard 
II. a great conflagration destroyed 200 of the houses and 5 of the 
ships in the harbour. Hythe and Sdtwood were ^ven by Arch- 
bishop Cranmer to Henry YIII. in lieu of other estates, and they 
continued vested in the crown untiVthe I7th year of Elizabeth, when 
the town received a charter of incorporation. It is now governed 
by 4 aldermen and 12 conneiRprs, one of whom ismayor. j^m the 
42d year of Edward III. it possessed the privilege of returning two 
members to parliament, but since 1882 it has returned only one. 

xn. — 76 
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I is OD 0 of tho96 sjmbols which tbo Greeks emplc^ed 
differently from the Phoenicians. In Phoenician it 
denoted the pdatal semi-yowel y, called in Hebrew yodh. 
The Greeks disliked this soundf and it vanished at an early 
time ont of their langua^je. Conseqnently they needed no 
symbol to represent it^ and could use the Phoenician symbol 
to denote that for which the Phoenician alphabet gave them 
no help, namely, the vowel t. The symbol, however, had 
not at that time its present simple form, as may be seen by 
reference to the table at the end of the article Alphabet. 
It was made np of several lines, and so it appears in the 
oldest Greek inscriptions, f.y., in those of Thera, about the 
•lOth Olympiad, in which it is not unlike the later form of 
sigma (2). In the old Oorinthiau alphabet it sometimes 
has this form ; sometimes the angles to the left are rounded, 
TO that it leftembles an e. Generally, however, we find it 
in Greek simplified into the single straight line with wliicli 
we are familiiw. It has no other form in the Latin alphabet. 
In the last century before Christ the Bomans sometimes 
lengthened the symbol to denote the long vowel, so that it 
reached above the top of the line, while the short vowel 
was expressed by a line of the usual length. This took the 
place of the older method by which the symbol was doubled 
to denote the long vowel; ns an, ee, «. But it never 
became universal, not was the lengthened symbol always 
pnt to the same nse ; for about the same time we find it 
used to denote the y sound in words like ilfata, cuivs. 
where the Bomans rightly thought it expedient to have a 
distinct mark for the semi-vowel But this also was not 
permanent. 

The value of the symbol is generally constant in all 
hurop^langn^ aninent ormodem, with the exception 
o[ Eaglisk It u the vowelsonnd produced by raising the 

OB it can be 

raised without tondhingi The lips ate not rounded; by 
M*!? when the togne is in this position, we 
should prodniM the sonnd of the French « or the Oerman 

in either open or close, and 

m either of these cases it mej be short or long: Therefore 
TO Wra four vanatwn^ of which, however, ^bably not 
fflore than two are found in any spoken laneoaoe • fll tho 


the 16th century; but the exact date of the change must 
remain uncertain. There can bo little doubt that its nature 
has been correctly laplaincd by the same philologist. It 
consists in pronouncing the long vowel without sufficiently 
raising the tongue at the beginning of the sonnd ; hence 
the sound is at first too open, und is morlified into the 
proper t sonnd before it is terminated. Cluingcs of this 
sort are natural in long vowels, because there is time to 
vary the original sound, either as a Tcfincmcnt, or, more 
probably, through mere inattention and lazinebs. 

lAMBLICHUS, the chief representative of Syrian 
Neo-Platonism, is only imperfectly known to us in the 
events of his life and the details of his creed. We learn, 
however, from Suidos, and from his biographer Bunaphu^, 
that he was bom at (Aalcis in Coelc-SyTio, the scion of o 
rich and illustrious family, that he studied under Anatolius 
and afterwards under PoqAyiy, the pupil of Plotinus, that 
ho himself gathered together a largo number of disciples of 
different nations with whom he lived on terms of genial 
friendship, that he wrote ** various idulosoplucal books,’* 
and that ho died during the reign of Constantine,-— acconl- 
ing to Fabricius, before 333 a.1). His residence (probably) 
nt his native town of Chalets was varied by u yearly visit 
with his pupils to the baths of Gndara. Of the books 
^ erred to by Suidas only a fraction has been preseivccL 
^ commentaries on Plato and Aristotle, and works on the 
pialdman tlieology and on tlic soul, are lost For onr 
mowlcdge of his system wo ore indebted partly to the 
fragments of these WTitings preserved by Stobmus and 
otliQ^ and to the notices of his successors, cspccinllv 
Produsf, partly to his five extant books, tho sections of a 
great work on the Pythagorean philosophy. Besides these, 
Pt^us ,('^12-485) seems to have ascribed to him^ the 

Jr*® mentioned make 

It improbablo that the work was hy lamhlicbus Iiimsclf It 

and in its systematic 
attempt to give a speculative justification of tho polyflicistic 


Italian ““goloso i. Which is the 

Italian ioi^ 1, and u also commonin 'Rni.ii.i. . i,„i. 

denote the eoand. not by i, hut by ee. 1, in It ta 

fn ‘'‘® “““d « stands toihatrfi 

but thB is n” »^°ftere*ir a «>^Ponding short ; 

*e denotes (as hlis hem iJsf^S 

whereas t is ooen Tf ®*P«med) a dose vowel, 

therefore the contosion is iSSl A&otah“ ^“ 8 ’ 

kJL i to 


long i ‘sound br«^^‘“ to denote thesimple 

habitually altered the bi^dIb son^ tote has 

has retained for that diiAthons' thf*” ® diphthong, and 


Thusinwoidslike«T)ridi»«n,i„„»«rn)T *■ 
had once in Ensland toe mmA”* j ^wei 

tinent ; hut ^ it fe 5? **®® Con- 

the spelling has not hem o'. though 

Alexander J. Ellis’s invesbW^ nppeais from Mr 


ot Vflli 

iu5rs»,,f • 

or “most divh^" whrfe*^*f without the epithet “divine” 
eulogy of Ennajius tliS ho wS P®T 

wclus. prefixcil to an ancient MS. 
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second to Plato, and said that he would give all the gold of j 
Lydia for one c(iistlo of Ininblichus. 

Theorcticnll}', the philosophy of Plotinus was on ntfempt 
to hnrmonizo the principles of the x^trions Greek schools. 
At the head of his system he placed the transcendent 
inconmninicable one (cr u/u6€ktov), whose iirat-begotten is 
intellect (I'ovs), from which proceeds soul which in 

turn gives birth to the realm of nature. Immediately 
after the absolute one, Inmblichus introduced a second 
superexistent unity to stand between it and the many ns 
the producer of intellect, and mode the three succeeding 
moments of the development (intellect, soul, and nature) 
undergo various roodiiications. ITc speaks of them ns 
intellectual {Ocol rocpoi), suprannindnno (inrrpKoo-fubt), and 
mundane gods (^Kixr/ubt). The first of thc.^c— -which 
Plotinus represented under the three stages of (objective) 
being (or), (.subjective) life (^un;), and (realized) intellect 
(rorv) — is distinguished by him into spheres of intelligible 
gods (Ocol iw/Toi) and of intellectual gods (Ocol ivepot), 
each subdivided into triads, the latter sphero being the 
]t1nco of ideas, the former of the nrchetypc.s of thc.so ideas. 
Between these two worlds, nt once separating and uniting 
them, some scholars think there was inserted by lainblichus, 
ns afterourds by Proclus, n thinl sphero partaking of the 
nature of both (Ocol royrolxal foepo/J, But this supposition 
depends on a merely conjectural emendation of the text. 
We read, however, tlinl " in the intellectual hebdomnd he 
assigned the thinl rank among the fathers to the Demiurge.” 
The Demiurge, Zeus, or world-creating potency, is thus 
identified with the perfected rare, the intellectual triad 
being increased to n hebdomad, probably (ns Zeller sup- 
poses) through the subdivision of it.s first two meinburs. 
As in Plotinus roPs pnxluccd nature by mediation of ^'xv, 
.so hero the intelligible gods are followed b}* n triad of 
psychic goda Tlio first of these is inrnmmnnicable and 
supramnndano, while the other two seem to be mundane 
though rational. In tho thinl class, or mundane gods (Oral 
cyxoir/uoi), there is a still greater wealth of divinities, of 
various local position, function, and rank. Wo rend of 
gods, angels, demons, and heroes, of twelve heavenly gods 
who.se number is incrcaserl to thirty-six or three hundred 
and sixty, and of seventy-two other gods proceeding from 
them, of twenty-one chiefs (vyc/iorcc) and forty-two nature- 
gods (Ocol ya'ca-iotipyoi), besides guardian divinities, of 
particular individuals and nntiona TJio world is thus 
peopled by n crowd of superhuman beings influencing 
natural events, possc-ssing and communicating knowledge of 
the future, and not inncccs.«ible to prayers ond olfcringa 

The whole of this complex theory is ruled by a mathe- 
matical formulism of triad, hebdomad, ika, while the first 
principle is identified with the monad, rove with tho dyad, 
and triad, symbolic meanings being also 

assigned to tho other numbers. " Tlie theorems of mathe- 
matics,” ho says, “apply absolutely to nil tilings,” from 
things divine to original matter (v\y). But though he* thus 
subjects all things to number, he holds elsewhere that 
numbers are independent oxislcncas, and occupy a middle 
place between the limited and unlimited. 

Another ditTicnlly of the system is tho account given of 
nature. It is said to be “ bound by tho indissoluble chains 
of necessity which men call fate,” as distinguished from 
divine things which are not subject to fate. Yet, being 
itself tho result of higher powers becoming corporeal, a 
continual stream of elevating influence flows from them to 
it, interfering ndth its necessary laws and turning to good 
ends tho imperfect and evil. Of evil no satisfactory account 
is given : it is said to have been generated accidentally. 

In his doctrine of man lainblichus retains for the soul 
the middle place between intellect and nature it occupies 
in tho universal order. IJe rejects the passionless and 


I 0 H U S (50:i 

purely intellectual character ascribed to tho human soul 
by Plotinus, distinguishing it sharply both from those above 
and those below it. He maintains that it moves between 
tho Itighor and lower spheres, that it descends by a neces- 
sary low (not solely for trial or punishment) into the body, 
and, passing pcriiaps from one human body to another, 
returns again to tlic supersensible. This return is cficctcd 
by tlio virtuous activities which tho soul performs through 
its own power of free will, and by tho assistance of the gods. 
These virtues were classified by Porphyi^* as political, 
purifying (KaflapriKot), theoretical, and jinradigmatic ; and 
to these Inmblichus adds a fifth class of priestly virtues 
(UpariKal uperat), in which tho diviiicst part of the soul 
raises itself above intellect to absolute being. 

Inmblichus docs not seem ever to have attained to that 
ecstatic communion with and absorption in deity which 
was the aim of earlier Hco-Platonism, and which Plotinus 
enjoyed four times in his life. Porphyry onca Indeed 
his tendency was not so much to raise man to God ns to 
bring the gods doum to men — a tendency shown still more 
{■Ininly inthc “Answer of Abnmon the master to-Porphyry’s 
letter to Aiiebo and solutions of tho doubts therein 
exprassed," afterwards entitled the Aiftri* ffi' Myfferih. and 
ascribed to liiiiiblidius. 

In answer to qiiastioiis raised and doubts expressed by 
Porphyry', the writer of this treatise appeals to the innate 
idea all men have of the gods os tastifyiiig to the existence 
of divinities countless in number and various in rank (to 
the correct arrangement of which he, like laniblichus, at- 
taches the greatest importance). Ho holds w'ith the latter 
thot above nil princi]ilcs of being and intelligence stands the 
absolute one from whom the first god and king spontaneously 
proceeds ; while after these follow tho etheriul, empyrean, 
and heavenly gods, and the various orders of archangels, 
angels, dcmon.<i, and heroes distinguished in nature, power, 
and activity, and in greater profusion than even the imagi- 
nation of lainblichus had conceived. Ho says that all the 
gods are good (though ho in another place admits tho 
existence of evil dciiion.<i who must be propitiated), and 
traces tho 'source of evil to matter; rebuts the objection 
that their answering prayer implies pas.sivity on the port 
of gods or demons ; ilcfcnds divination, soothsaying, and 
thcurgic practices ns manifestations of the divine acti- 
vity; describes the appearances of tho dificrent sorts of 
divinities ; discusses tho various kinds of sacrifice, wliich 
ho says must be suitable to tho dificrent natures of the 
gods, material and immaterial, and to the double condition 
of tho sacrificcr ns bound to the body or free from it 
(differing thus in his p.sycholog}’ from lambliclius) ; and, 
in conclusion, states that tho only way to happiness is 
through knowledge of and union with the gods, and that 
thcurgic practices alone prepare the mind for this union 
— again going beyond his muster, who held assiduous con- 
tcm])Iation of dixino things to bo suflicient. It is the 
passionless nature of tlic soul which permits it to bo thus 
united to divine beings, — knowledge of this mystic union 
and of tho worship associated with it liaving been derived 
from tho Egyptian priests, who learnt it from Hermes. 

On one jioint onl}’ docs tho author of the J)e M^sterih 
seem not to go so far ns Inmblichus in thus making philo-- 
sophy subservient to ]iricstcraft. lie condemns as folly 
and impiety tho worship of images of tho gods, though his 
master held that these “simulacra” were filled w’ith dhino 
power, whether made by tho hand of man or (as ho believed) 
fallen from heaven. But images could easily be dispensed 
with from tho point of view of the writer, wlio not only 
held that all things wore full of gods (mfi'ra vX-^pt^ Ocm\ 
as Thnlas snid^, but thought that each man had o special 
divinity^ of his own — an tStos Saquuv — ns his guard and 
com])anion. 
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A^iius Theodorotns, 
Leipnc, 1816-16; 


fiiov) was first edited, in Gn^ and 

^ ^’eSW^toi 


flloni! witn tne lonnor m amwoi »“'* rtt— r-r 

18 ”3^ (3) The ticatue On. the General Sd^ of 

S® rt-IS 

to J G. Iril ™ in Llbnm lanMicM Tffttwin. 

17B0 (4) The bookOiitte^nttmdfcij^^wmm*"* (»■ tw Nijro- 

uZ'e ^.W««5» *r«»-73*). along »" <J: 

and jnajer (*. elxSOi ^ “«/ ifitt” 

by & Tennnline, 1688 ; and (6) the TMom^ PW^te ^ 4”*?! 

mdte (6€oAo7o4/i(wt iflr ipi6/tirr^)— aerolh ^ok of ^e 
series-by Aat, Ldpeic, 1817. Trro lost books, J“® 

physical and ethical signification of nnmbeis, stood mt^nd sixtn, 
nhile books on mnsic^ geometry, and ostronomy followe^ 

The so-called Jnber de Myaeriis ms lendered into ^tin by 
MaTsitins Ficinns, Venice, U97,fol.,—Bcrcrd times rapnn1M,;^a 
flsain by N. SentdUus, Borne, 1556, 4to. The oMnal Greet ^ 
edited, with Latin translaUon and notes, first by T. Gde, Oxford, 
1678, fob, and more tecenUy by G. Parthey, Bwlin, 1867, 8 to. 

There is a laonogiapb on JsmbJicibiis by Uebenstreit [Do lam^ 
hZitiii, jHiiloaophi Syri^ doetrina Ckridianm reitViojii, qmia imitm 
a\ideL fioeio, Leipfic, 1764), and one ontheDeifysf. by Harlem jlkw 
Buck r. d. dqyp. J/pi, Munich, 1868 )l The discussion by Mmners 
on the genuineness of the De ilyst. has been already referr^to, 
and seems to be condnsive against attributing it to lamblicbus. 
Thomas Taylor, the English Platonist, translated the Idfe tf FyiAO)- 
gorao and the Egigdian Myderiee (London, 1818 ; Ohiswick, 1821). 
The best aeconnts of lamblichus ore those of Zeller, d. 
Grieehen, iii. 2, 618 sy., fid ed., and Vneherot, KUA, de rJSbeZe 

dAXmndrie^ iL 57 sq. (W. Ih SO.) 

IBADAN, a large and donriahing town^of West Africa, 
in the Yoniba country, about 80 miles inland from Lago^ 
and about 50 miles to the north-east of Abeoknta. It 
occupies the slope of one of the hills of the Kong range, 
and stretdies down into the vall^ through whidi Sie river 
Ona flows. The site is wdl drained by natural streams, 
but their waters are ofteu polluted by the dead bodies flung 
out to tbe vultures. Themud walk by which the town is en- 
closed have a circuit of 18 miles, and it is encompassed by a 
circle of cultivated land about 5 or 6 miles in breadth. The 
houses are all low thatched structures, enclosing a square 
court, and the only break in the mud wall is the door ; 
but monotony of the streets is rdieved by otishas or 
idol-honsesy and open spaces shaded with trees. Most 
of the population are engaged in agricultare ; but for a 
Wcst-Africau town there is a great variety of handicrafts. 
The tom is subject nominally to the king of Oya; but in 
reality it is not only an independent state but has a number 
of vassal toraa The government is in the haiMis of two 
chiefi^ a civil and a nulitary, the hale and the haloguiih\ 
these together form the hipest court of appeal There 
is ^0 an iyaloda^ or mother of the town, to whom are 
submitted all the dilutes of the women. Any one cauring 
a fire in the town, whether intentionally or by accident is 
deprived of his possessions and put in prison. Ibadan has' 
long Lad a feud \rifli Abeokuta ; and the two towns 
ragage m tof mth eadi other. In 1862 the people of 
ttadM detroy^ ^aye, a neighbouring town of 00,000 
pnderer, a misdonaiy of the Church 
Society, estabb^ed a station at Kudati on the outskirte of 
«io toTO in 1853, and laboured there for seventeen yean. 
Tbe native ^imh u sbll in a fionrishing state. The 
population of ftadan xa not less than lOT.OOO. The 
great bulk of the popnlation consiete of claves. There 
thet^^^ mosques and several Mahometan eehoole in 

raARRA, a city of Ecuador in South America the 
capital of the province of Imbabuta, is situated on a plata 


abont 2000 feet lower than Quito, froin whui it is 30 
miles distant Before the earthquake of 1868 it was a 
place of considerable prosperity, with regular atreete and 
well-built houses, and abont 13,000 of a population, but 
in that terrible disaster it is estimated that no fewer tiian 
10 000 of ite inhabitants peiidbed. Cotton and woollen 
stuffs, loce^ hat^ brandy, cordials, augar, and salt were 
among its industrial products. Iharra was founded in 
1597 by Alvaro de Ibarra, the president of Quito. Abont 
a league distant was Oarronqui, the birthplace of Atahn- _ 
allpa, the last of the Incas. _ 

IBERIANS {Iberh To the qnestion, Who ore 

the Iberians 1 it is impossible to give a satisfoctoiy answer 
in the form of a concise definition. Whilo our knowledge 
of their actual histoiy is comparatively alight, the position 
which th^ have acquired in modem ethnographical theory 
is at once a prominriat and a petplmdng one. It is almost 
imposribleto hannd any statement in regard to them which 
wiU not find an impugning voice from one quarter or other. 
Historical, numismatical, linguistic, and anthropolc^cal 
evidences have been brought to bear on the problem of 
their a&nltfi and the res^t is on the whole not so much 
light as darteess visible 

The name Iberians seems to have been applied by the 
earlier Greek navigators to the peoples who inhabited the 
eastern coast of Spun ; and there is considerable probabilily 
in suggestion that it originally meant the ripunrians of 
tile Ibenis or Ebro.^ On Ibe other hand, the term Iberia 
is said to have embraced in older Greek usage the country 
as &r east as the Rhone (see Herodorus of Heracloa, 
Eragmenta Hidoriarum Gmeearum^ tom. ii. p. 34), and by 
the time of Strabo it was the common Greek name for the 
Spanish peninsula, — ^Iberians meaning sometimes theinhabi- 
tants of the peninsula in general, and sometimes, it would 
appear, the peoples of a definite race or yfvoq. Of the 
tribal distribution of this race^ of its lin^istic social and 
political diaracteristic^ and of the history of its rdation to 
the other peoples of Spain, we have only the most general, 
fragmentary, and in part self-contradictory accounts. On 
the whole our historical evidence authorizes the assertion 
that in Spain, when it first became known to the Romans 
and Gree^ there existed a large number of sqiarate and 
variously dvili^ tribes connected with ea^ other by at 
least apparent identity of race, and by similarity (but not 
identity) of language, tiimr general characteristics sufficiently 
diffexenemg them from Phoeuidons, Romans, and Colts. 
The statement that the mingling of Aese Iberians with the 
pmig^t Celts ^ve rise to the Celtiberians (Edtiberians) 
is in itodf anffidentty probable^ ond has been impugned 
by nothing more predse than the general untrustwortiiiness 
the author by whom it is made (Diodorus Siculus), 
l^^rroand Dionydus Aferwent so far as to identify the 
Iberioi^ of Spain with the Iberians of the Caucasus, the one 
regarding the eastern and the other the western settlements 
as of earlier data 

only material rdics which have come down to us 
mth the imprint of the andenb Iberian or Cdtiberian ' 
civUiration are a variety of coins and a few inscriptions 
of dubious interpretation. So difficult has the reading of 
the legends of the coins been found that the Spanish 
numismatists have regularly catalogued them ds the 
desconoetdas or unknown; and the explanation of them 
to been sotot now m Visigothic runes (Olaus Wormius 

,**5 Vdasquei), 

, » atii^and now in CoIti& By the general consensus 
mvestigntors, however, their Iberian 
oharacter is recognised, though the methods and results of 

etyniolojiy ii ofitotid by Basqae-Hjorinn Gieoriats: 
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interptetatioii liave been enffidently varioxu.^ According to 
^ Hdss, the Celtibeiian coins are found most freqnentlj 
in the north-east and east of Spain, in smaller numbers in 
the centre, tatelf in the south, and more rarely still in 
Portugal and Asturias. The legends, he maintains, belong 
to peoples who inhabited the country at the time when the 
Gredrs were still coining pieces with the type of Apollo 
and the wheel, — that is, before the completion of the Homan 



conquest. Their monetary system seems to hare been 
imitated from that of the Homan republic, having a ^vision 
analogous to that of the denarii and qninaru. The principal 
type on the reverse is rather a horseman galloping wiHi 
lance in rest or bear- 
ing a palm-branch or 
lanrel-btancb, or a man 
leading two horses and 
brandishing a sword or 
a bow. The Latin 
coins of.Bdbilis, Osca, 

Segohiiga, &a, retain Xarbonne. 

the type of the galloping horseman. Fi^es with inscrip- 
tions in the same alphabet and sinular images are fonnd 
in the district of Xarbonne. 

The folIoTring is a list of ^ Heiss's proposed identiScetions, and 
the accompanying alphabet is that whuh he has conijAed from the 
coins: — 

OvBUSAT, Tniuso; klaqbiQS, £alaqnti-qo^ Celagniris; iae, 
Jaca; tltusi, POyHSis, BUhOis; novae, noio; xsamrcox, Xarho; 
PAVBF, Perpinianum; clse, Cdsa; saenaics, Segobiica; alaavx, 
Alavona; setiscox, Setisacon; ougeh, Oligito; cw, Gili; aavbes- 
cox, Ansa, Ansenses; avsecbt, Osiceroa; laavsh, Lanrona; css^ 
Cose; QXXBBA, Oontrebia; seqtzas, Segontia; bbibitz, Bebtyces; 
KBXSSQX, Hnernes; biscax, Hiosco, Osca; secisa, Segisa; 
TMAXiAv, Bnmania; abciliqs, Aicomli, Odli; oelieqs, Beliones: 
VBsoxES, Bolsiones. 
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FiaS.— t&ble of alphabets. The first colnmn cont^ns the EndiA char- 
acters ; the second the archaic Gredc; and the thud the Cdtiberian. 


It tnis not till IKl that the Iberian problem became an estab- 
lished piiccdc TcnsUtiwe in the ethnographical programme In 
that year Karl 'Vyflhelm Hnmboldt published ms Pritfung der 

a JP* important contribntioiis to the snlyect are P. A. Bou- 


Untmu^xingm die Vrlewokncr Mispaniens xsermiUeUt der 
Waskischm SpraehCj Bcrlii!, 1821. As a matter of cooxse tl^'iras 
a vork.of exuberant learning and bold hypothesis ; and partly 
through its inherent attiactiYenesSp partly through the prestige 
of its anthor, tiie theeny irhich it ^^oanded met mth ^eral 
acceptance. The main aignments rrere these that the Iberians 
\reie one great peoj^e, speahi]^ a distinct lan|;aBge of fheir own; 
that th^ were to be found in Sicily, Ssadh&, and Corsica, in 
southern France, and even in the Britbh Isles; and that the 
Basques of the present day were the distinctLy recognizable lem* 
nants of the race whidi had elsenrhere been csqi^ea or al^oibed. 
This last was the centnd and seminal idea of the worh^ and it has 
been the point round which the battle of scholarship has mainly 
raged. The ptindpal evidence which Hnmboldt adduced in its 
support was tne possibility of explaining a vast number of tbe ancient 
topo^pbicalnam^ of Spam, and of ouier asserted Iberian district^ 
by me fonns and sagnifications of Basque. Tbe first serious attack 
on the ^eory ^ras made by Giaslin (Zk Vlb&rie^ Paris, 18S9), who 
maintained that the name Iberia was nothing but a Greek mis* 
nomer of Spain, andthat there was no proof that the Basque people 
had eim: occa^d a wider area than at present ; and H. Blade has 
since, in his Origine dts Basgu/cs (Paris 1869), ia^n up the same line 
of axgnment and brought to bm on the sntgect a vast amount 
of laborious and many-sided emdition* Hjs criticism is almost 
pnrdy native. Of the whole stroctnre of the Iberian theory he 
would not leave one stone upon another. He holds that Iberia is a 


purely geographical term, that there was no proper Iberian people 
or race, that the whole B^ne-lbexian theory is a modem figment, 

; that the Basques were al\raj^ shut in hy aUen races, and that their 
affinity is still to seek. His main contanfion has met with some 
acc^once;* but the great current of eftoographical speculation 
I still flows in the directionmdicated by Hnmbmdt, though it breaks 
up into a number of distinct channels. GAe anthropological 
researches of Broca, Thnmam and Pavis, Htudey, Busk, Yirenow, 

I ^Inno, and others have proved the existence in Europe of a Heo- 
lithiciac^ mnallof^tareyWithlongorovidsknlls^anaaccastomed 
to bniy their dead in tombsl Their remains have been fonnd in 
Bel^nm and Prance, in Biitam, Germany, and Denmark, as well as 
in Spain: but th^ bear a closer resemblance to the Basques than 
to an]r oth^ livingpeople. This Neolithic race has consequently 
been identified witn the Basques and the Iberians ; and extreme 
exponents of the theory do not hesitate to speak of the Iberian an- 
cestors of the people of England, recognizing the racial character- 
istics in the *^sniall swarthy W^hman,’* the ** small dark High- 
loider,” andriie ** Black (Jdtsto the wert of the Shannon,’^ os well 
as in the typical inhabitants of Aqdtaniaand Brittany. (Compare 
the interestmg r^sicmd of the whole question in Boyd Dawkms’s 
Earlg 3ran London, 1880.*} Some investigators go even 

further. M. D’Arbois de JabainvOle, for example {Zes premiers 
hahiUttiis dc VEurepCf Paris, 1877), regards the Iberians as the de- 
scendants of the Atlontes (Ze., the hypothetiGal inhabitants of 
Plato’s meat western isle the Atlantis, see AiXAXrrs), and maintains 
thatinEorqpetheypossessedSp^ Gaul, Italy, andtheBritidi Ides, 
penetrated into the Halkan peninsula, and occupieda part of north- 
ern Africa, (k>rsica, and Sardinia. And in reviewu^ iL Jnbainville’s 
wotkiu-Bcirttc d^ ^fithropologie G877), hi. Hovc^cqne considers that 
it has bem clearly made out that a race with ^tinctly marked 
diaractcxistics was at one iime in possession of the sonth of Fiance 
(or at least of Auuitania), the whme of Spain from the ]^*renees to 
the straits, the Canaiy &lands (the Gnanchos}, a part or noithem 
AMca, and Corsica. Tubinpi in 'bSsZosahorigenestbericos (Madrid, 
1876), aiCTes that the bnilders of the megalifhic monuments of 
Spain and noitheni Africa, the ancient Iberians, and the modem 
Basques andAndalnsian monntmneers, as well as the Berbers* in at 
least one of theirmain elements, areall of kindred blood; and in so 
doing^ho impugns the theoiy of Broca and his schooL 
^Brades tto works alreadymentioned, reference may be made to 
Honmann, Ak iberer im fFestm und Ostm (Leips. 1838), and to 
PhiUiiis, Utber das iberisehe Alphabet (Vienna, 1870), Die Bin- 
^candeptng der Iberer in die pgren. Ealhinsel (Vienna, 1870), and 
several other works by the same writer. 

IBEX, the common name of several closelj .llipil species 
of nunmant^ nmmmals, belonging to the genns Copra or 
goate, inhabiting the loftiest xenons of Entope, and 
Africa. The European ibex or steinboc {Capra ibex) 
abounded doting the Middle Ages among tho higher 


■a eramifie, "la longne Iberienne et la laagne 

ia Same de KnguUti^, goes against Hnmboldt ; but Prince 
Aapoleon and to a considerable extent A. Luebaire mntntnin the 
of bis method and the value of many of bis results. See 
s ^ orijriTtes lingnUtiques de V Aquitaine, Paris, 1877. 

Mr Davkins even accepts the very questionable identification of 
tbe Iberians of ^ain vifb the Iberians of the Cancasns. 

The eonnexicn of tbe Iberians vitb the Berbers vas snsKested by 
Bory de Saint -Wnceiit in Sesai gttdogique sitr U genre buiRran. 
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mountaia mngea of Germany, of^Sfa 

but has mnce disappear^ from S" yWffb 

seiMirate Valais from Piedmont, and to tne ioiw 
Sa^. vrhere ih continoed tnSoi 

action of protective game law& ^6 w - - . 

Smal, r^aauring abont 4^ feet in le^ md 
liiEli* its sUn is covered in summer a i 

o&ashr greycdoiir, and in vk-mter with much longw 

a striking feature ; rising from the crest of the skull, they 
bend gradually backwards, attaming a length m oW 
specimens of about 2 feet; they are thick and fla^ and 
have the anterior face ridged knotty tra^verse bai^. 

In the female tiie horns never exceed half a m len^, 
and are muA less rugose than in the mala The front 1^ 
are somewhat shorter than those behind, which enables the 





ibex to ascend the mountain slopes with more facility than 
it can descend, while its hoofs, according to Tschudi, are 
os hard as steel, roo^ underneath, and when walking 
over a flat surface capable of being spread out.” These, 
together with its powerful sinews, enable it to take 
prodigious leaps, to balance itsrif on the smallest foothold, 
and^ to scale almost perpendicular rocks. T3ie ibex lives 
habitually at a greater height than the chamois or any other 
of the Alpme mammals, its vertical limit being the line of 


perpetual snow. There it rests in sunny nooks during the 
mght to the highest woods to graze, and 
retiring at sunrise to its snowy fostnesses. This return 
journey forms the ibex hunter’s opportonity. To get 
wjlhin gunshot the huntsman has usually to approach 
from above; oeroi^gly he ascenda to the Umit of per- 
petual snow, and there passes rile night among the daily 

are gH^riouB, feeding in hetds of 
ten to fifteen individuals ; the old nudes. howeTCr. generally 
live apart from, and ns^ly at greater devariona ^n, the 
fcmles and young. They are said to give ont a sharp 
whirtling sound not unlike that of the chamois, but whra 

SdM ^ “ peculiar snorting 

nftw ®i gestation \fte female is ninety dny| 

after which she produces-usuaUKat the end of June-^ 
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single young one, which is able at once to follow its mother. 
TliMe when caught young and fed on goats milk con, it te 
«Ebe readily tomed; and in the 16th centuiy young tomed 
ibes!^ were, according to Tschudi, frequently driven to the 
mountains along with the goats, in whewe commny they 
would afterwards voluntarily return. Even wild ^leci- 
mens have thus been known to stray omong the herds of 
coats, althougl^ strange to say, they at all times shun the 
society of the ciiamois. The ibex was formerly hunted 
laig^ for its flesh and skin; bul^ although the latter, 
owmg to its scarcity, now commands a high price, the 
difficulty ariring from the operation of the game laws, and 
above all the difficulty and danger inseparable from the 
sport, have reduced the number of hunters to a few 
Iwrdy mountaineers, who find in the pursuit of the ibex 
the keenest eqjoyment of life. For weeks the sportsninn 
will follow a track across fields of ice, along narrow ledges, 
over precipices, and across chasms, nearly frozen to death 
at night, and often with little more then a crust of bread 
for sustenance, yet considering himself moro than repaid 
by the sight at lost of his prey grazmg within range of 
his rifle. Its flesh is said to resemble mutton, but has a 
flavour of game. 

IBIS, one of tlie most sacred birds of the ancient 
Egyptians, whicii in modem times was identified by Brace 
(TVaiwfs, V. p. 173, pL) with tlie Abou-JIannes or “Father 
John” of the Abysrinians, and in 1790 received from 
T^^tliftm {Index OniiiholofficaSi y. 706) the nanio of 
Tantalne ceihiapieus. This determination was placed 
beyond all question by Cuvier {Ann. du iv, p|i, 

116-135) and Saviguy {Ilut. A of. ef 3Iff(hoL de flbis) in 
1805. They, however, showed the removal of the bird 
from the Limuean genus Tantahis to be ncccssaiy, and, 
LaedpUe having some years before founded a genus Ibie, 
it was transferred thither, and is now generally known as 
/. oithiopicaf though some speak of it os 1. religlosa. No 
usefal purpose wc^d be served by dwelling on the vain 
attempts of older writers to discover what the mucdi vene- 
rated biid was, or on the other synonyms applied to it by 
later ornithologists, some of whom (and among them the 
moat recent) have ^ewn little acquaintance with the litera- 
ture of the subject. Nor can the Ibis be here treated fnini 
a mj&ological or antiquarian point of view. Snvigny’h 
memoir above noticed contains a great deal of very interest- 
ing mattpon the subject. Wilkinson {Ancient Egyptians^ 
ser. 2, ii. pp. 217-224) has thereto added some of the 
rraults of modern reseat^, and latest of all Mr Benouf in 
his Uihlert Leeivrec concisely explains the origin of the 
mytlu 

The Ibis is chiefly an inhabitant of the Kilo basin in 
Nubia, from Dongola southward, as well os of Eordofan 
and^ &iinaar ; whencxi (acMmrding to Savigny, whose opjior- 
tnniries for observation seem to have been gremter tlian 
those enjoj’cd by any European since his time) about mid- 
summer, as the river rises, it moves northwards to Egypt, 
and reacihes the delta, ^ passmg over the intermediate disr 
tricte, in a way not unlmown elsewhere among migratoiy 
birds. In Lower Egypt it bears the name of AboU'^iennei. 
or “Father of the Sickle," from the form of its bill, but it " 
does not stay long in that countos disappearing by all 
wcounte when the bundation has subsided. Hence doubt- 
lew arises the fact t^t^ilmost all European travrilers have 
failed to meet with it there,” since their acquaintance with 


m 


w ^9“" occasdoiwlly in Enropo (Greece auil 

SS ^ ^ wrertion 

re»i“kod some yeare ago ( 76 ft, 1860 , r 51 ). 

*"®'*''** ”>"^6 bj- the tourist*' 

toj^s to do duty for the “Sacred Ibis," and this skms to be no 
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the birds of Egfptis 0108117 limited to those which frequent 
the country in winter, and consequently wtitets have not 
been wanting to deny to this spedes a place in its modem 
fauna {cfL Shelley, Sirdt of £gspf, p. 261} ; but, in 
December 1864, Yon HengUn (Joum. fSr OmitJiologie, 
1863, p. 100) aaw a young bird whidi had been shot at 
Gata in the <telta, and subsequently Mr £. C. Taylor (ihtV, 
18T8, p. 372) saw an' adult which had been killed near 
Lake Menzaleh in ]^ovember 1877. The old story told to 
Herodotus of its destrcying snakes is, according to Savigny, 
devoid of truth,^ and t^t naturaUst found, from dissection 
of the examples he obtained, that its usual food was fresh- 
water univalve mollnsks ; but Cuvier averts that he dis- 
covered partly digested remains of a snake in the stomach 
of a mummi^ Ibis which he examined, and there can be 
little doubt that insects and crustaceans, to say nothing of 
other living creature^ enter on occasion into the bird’s £et 

The Ibis is somewhat larger than a Curlew, Kumenius 
arguaia, which bird it in appearance calls to mind, with a 
much stouter bill and stouterjegs. The head and greater 
part of the neck are bare and black. The plumage is 
' whit^ except the primaries which are black, and a black 
plume^ formed by the secondaries, tertiah, and lower i 
^ scapulars, and liiMy glossed with bronze, blue, and green, 

' which carves graceftdly over the hind-quarters. The bill 
und feet are also black The young lack the ornamental 
plnm^ and in them the head and neck are clothed with diort 
black feathers, while the hill is yellow. The nest is placed 
in bushes or high trees, the bird generally hnilding in com- 
^ pmiies, and in the middle of Angnst Von Henglin (Oni. 
Xord Oet Ajrika't, p. 1138) found that it had from two to 
four yoong'or mnidi incubated eggs.- These are of a dingy 
white, splashed, spotted, and speeded with red^h-hrown. 

Congeneric irith the typical Ibis are two or three other 
species, the S. mdanoce^ala of India, the S. molvcea, or ! 
S. dridipmnis, of Australia, and the S. pernieri of Mada- ' 
gascar, w of whtdi closely resemble S. csOdopiea ; while j 
many other forms not very far removed from it, though-j 
placed by authors in distinct genera,^ are also known. 
Among these are several beantifnl species snidi as the 
Japanese (xerontieus tiippoA, the Jjdphaltbit erigtata of 
Madagascar, and the Scarlet Ibis,* Evdodmus rvher, of 
America} hut here there is only room to mention more 
particnlarly the Glos^ Ifai% El^adis faldndlug, a spedes 
of very wide distribution in both hemispheres, being found 
thron^ont the West Indies, Central and the sonth-eastem 
part of ^orth America, as well as in many parts of £urope 
(whence it not unfrequently strays to the British islands), 
Africa, Asia, and Anstralia. This bird, which is no donbt 
the second kind of Ibis spoken of by Herodotus, is rather 
smaller tlan the Sacred Ibis, and mostly of a dark chestnut 
colour with brilUant green and purple reflexions on the 
upper parts, exhibiting, however, when yonng little of this 
giossiossL One of the most remarkable things about this 
s^ies is riiat it lays eggs of a deep sea-green colour, having 
wholly (he character of Heron’s eggs, and it is to be noticed 
ttot it often breeds in company with Herons, while the eggs 
c V whose eggs are known resemble those 

of the Sacted Ibis. Congeneric with the Glo^ Ibis, some 


Wie &aggesboa tl&at tlie “ fiying eetpe&te’* t^rliose ranains vte 

locKts is perbaps plausible, but tbeie is co 
^fiaemcne affficaii|5' in accepting It. 

- * “ tbe gaidens of tbe Zoo] 

pLril) rMTeditayotmg there (JWs, 1878, pp, 449-45 

in ^ these may be consulted Dr Beichenow’s pap 

^ 143-156; Mr Elliot’s in 

At^ dn JTiufum, ser. 2. i. pp, 167-184. 

-was ®‘™fr a»ODg painters— that this bfa 

^"ptiatoi. It was of course utterly uj 
Miown in the Old World until tbe dlscoruiy of tbe yew. 


three or four other spedes, all from South America, hove ' 
been described; but the propriety of deeming them distinct 
is questioned by some authorities. 

Much as the Ibises resemble the Curlews externally, 
there is no real affinity between them. The Ibididoe are 
more nearly related to the Storks, Cieontidee, and still mope 
to the Spoonbills, Platalddce, with winch latter many 
systematists consider them to form one gronp, the Semi- 
gloUidu of HitzsdL They belong to the Pdatgomorphee of 
Professor HnHey, one of the Addons of his Eetmogne^us, 
while the Curlews are Schizognaihoos. The true Hnses 
above spoken of are also to be dearly separated from the 
'Wood-Ibises, Tantalidos, of which ^ete are four or five 
species, by several not unimportant stmctnral characters, 
which carmot here he particularized for want of ^ca 
Fossil remains of a tme Ibis, I. pagana, have been found 
in considerable numbers in the middle Tertiary beds of 
France.^ ^a. y.) 

IB27 BATUTA (1304—78), whose jiroper name was 
Abu-AbduUah Mahommed, one of the most remarkable of 
travellers and autobiographers, was bom at Tangier in 1304. 
He entered on his travds at the age of twenty-one (1323), 
and closed them in 1355. Their compass was so vast 
that we can bnt give the barest outline of them. 

He began by traversmg the whole African coast of the 
Mediterranean from Tangier to Alexandria, finding time to 
many two wives on the road. After some stay at Cairo, 
then probably the greatest city in the world (exdnding 
China), and an unsuccessful attempt to reach Mecca from 
Aidh&b on the west coast of the Bed Sea, he visited 
Palestine, Aleppo, and Damascus. He then made the 
pilgrimage to the holy cities of the Hedjaz^ and visited tbe 
I shrine of All at Meshed-Ali, travelling thence to Bussorah, 
and across the mountains of Ehuzistan to Ispahan, th pp( » p 
to Slunu^ and hack to Kufa and Baghdad. Aftnr an excur- 
sion to Mosul and Diarbekr, he made the lUtj a second time;, 
staying at Mecca three yearn He next sailed down the 
Red Sea to Aden (then a place of ^ceat trade), the singular 
position of which he describes, noticing its dependence for 
water-supply upon those great cisterns for preserving the 
scanty rain&ll which have been cleaned out and restored in 
our own tima He continued his voyage down the 
coast, visiting among other places, Mombas, and Qniloa 
in 9“ S. lat. Returning north he passed by the chief cities 
of Oman to New Hormuz, as he calls the city which had, 
not many years before, been transferred to the island where 
it became so famous. After visiting other parts of the 
gulf, he crossed the breadth of Arabia to Mecca, making 
the Mj for the third time. Crossing the Red Sea he made 
a journey of great hardship to Syene, and thence alon'^ the 
Nile to Cairo. ^ After this, travelling through Sjiig he 
made an extensive dicnit among tire petty Turkish sultan- 
j otes into which Asia Minor was divided after the fall of 
the kingdom of Riim (or Iconium). He now crossed the 
Black Sea to CafiEa, then mainly occupied by the Genoese 
and appatenriy the first Christian city the Moor had seen, 
for he \ras much perturbed by the beU-ringing. He next 
travelled into Kipchak, or the country of the Mongol khons 
on the Volga, and joined the camp of the reigning VVinn 
Mtmomined Uzbek, from wbom tbe great and beterogeneoue 
body that we know as Xldtehs is believed to have taken a 
name. Ainong r^er places in this empire he travelled to 
Bolgar (54 54' N. lak ) in order to witness the shortness of 
the swmer nigh^ and desired to continue his travels north 
into the Land of Darkness^” of which wonderful fbmgu 
were told, hut u-as oblige d to forego thia Rejoining the 

, * explain niiat to tbe nninitiated maybe s pnzzle to state 

that the name * Ihu" ■was selected as the title of an oniitboloeical 
ma gizm c, frequently referred to in this and other arUdes, whUsh mde 
Its first appearance in 1859, and has since continued to he published. 
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soltan’B camp, he was allowed to join &e coi^e of one of 
the Khdtdns, who was a Greek princess 'by bir& (probably 
an illegitimate one), and who was about to visit her own 
people. In her train he travelled to Constantinople^ where 
he hfid an interview with the emperor AndnmiciiB the 
Elder, whom he calls (Geoige). He tells us how. 
as he passed the ci^ gates in the lady’s train, he heard the 
guards mattering mnikiniAI SaraUndf Betamixig to the 
court of Uzbel^ at ISand on^ the Tolga. he took m way 
across the steppes to Khwarizm and j^khata. and thence 
through Khorasan and CabuL On this jonmey he crosond 
the HiNDn Sobh ti*^*)* ^ which he gives that name, its 
first occurrence. Trav^ing on. he reached the Indns, — 
according to hta own statement, in September 1333. This 
closes the first port of his narrative. 

From Sind, which he traversed to the sea a nd back 
again, he proceeded by Mnltau. and eventually, on the 
invitation of Mahoinmri Tag^k, the rmgning sovereign, 
to Delhi Mahommed was a smgular character, full of 
pretence at least to many accomplishments and virtue^ 
the founder of pnUic chmtm^ and a profuse patron of 
scholars, but a ^rricide. a batricida. and as madly 
capruuoas. bloodtlursty. and niynst sa (^gula. As Ibn 
Batata pithQy sums up the contradicUons of his chamcter 
" there was no day that the gate of his palace failed to 
witness alike the elevation of some object to offluehce and 
the tortureaud murder of somelivii^BouL’^ Heappoiuted 
the traveller to be k&zi of Ddhi, with a present omoOO 
euver dii^^ (rupees) and on annual salaiy of the same 
amourt, besides an assignment of viDage hnda In the 
sttlten’is service he remained eight years: but his fiood 
fortune only Simulated his natural extravagance and^ 
an early period his debts amounted to foi^p five times 

tee amt, onlf ^e sammoned again on a congenial duty 
The em^rpr of ^na, tlie lastof the Mongol dynasty, had 

Moor WM to go D8 one of the envi^ The account of the 
C™ Central^ia to Ounhay is Ml of interest, 

the ^cty wmt by sea to Calient, which isXS 

Eanlam (Qoilon), 

Alexandria, Snddk in the f!rin». ,aA 


which Btorted ^‘'“wenvtyeftBd the presents, 

the ressel Sat l?Sd^i*St 

and he was left oa theCof^c 

return to Delhi with surh a fAi« to 

and other ddas nf A- ^ remained about Honore 

udventuie^ among olhMaa^^I!?*^ P®** various 

There he was ni«.^ p wshsome. • Malive I^ds. 

four wives, and^sSed^^^’J?™^ 
was deep in qnanels anil i«v^***^ ^iit before long he 
h. left L Ceff In fete in August M 
to Adam's SwJ^ ^ VSigamgfi 

he call. I'fA . ®®toarfc of onr father Adam " 


I Still nuuntained as a place of sanctity under the name of 
SAeA JakU. Betnming to the del^ he took ship at 
! Snndigdnw (near Dacca) on n junk bound for Java (i.c., 
Java IKavr of Marco Folp, or Sumatra). Touching on 
the coast of Anken or Bnrmeh, he reached Sumatra in 
forty day^ and was hospitabfy received at the court of 
Malik al-DhlUiir, a zealous diadple of M&m, which had 
then recency spread among the states on ^e northern 
coast of that island. The king provided him with a junk 
in which to prosecute his voyage to CSuna. Some of the 
•daces whiidi he describes on this line are hard to identify, 
mt apparently one of them was the coast of Otmboja! 
The port which received him in China was Zayton,fainons 
in Marco Polo's bool^ and identified with the modern 
Chinchew. He also visited Sin-EaMn (“ Qrcat fitnnn » m- 
Mdchln), a name 1^ which Canton was then known to the 
Arab^ and professes to have visited also KlmmiA (Kiiuay 
of Moico Polo, ift, Hangdiau), and Eb&nb&lik (Oamlalve 
orPeldng). The tmthof bis visit to these two cities, and 
espedidly to the lost, is very questionabla The traveller'a 
own history singularly Olastrates the power of tho fiee- 
masoniy of Mahometanum in carrying him with a wal-. 
cOTo over all the known world, and some anecdotes of his 
admtnres in Chinn illustrate this even more forciblr. 

We cannot follow in detail his voyage back, or tell how 
he saw the great bird XuiA (evidently, from his desetin- 
an idand lif^ ^ refraction). Rovidting Snmati^ 
Baghdad, he crossed the great 
desert to Tadmor and Damascus, where be got his first 
MTO of Mme, and heard of his father's death fifteen years 
Wore. Diverging to Hamath and Aleppo, on his return to 
Damasem he found tho Black Death S^ng, so that two 
^naand fow hundred died in one day. Bevlsiting Jcni- 
Mem and ^ he nWe tho for a fourth time, and 
finally tnrn^ inward, reaching Fez, tho capital of his 
*** ^OTefflber 13d9, after an absence of 
ti^ty-fonr yearn It was^ he soya, after all, the best of 

OTeT’Swe- 

on^ tu true ; but then yon get more for them." 

Alto going homo to Tanker, he crossed into Snain and 
the round of Andalusm, inclndiag Gibralta^whidi 
^ jMt then stood a siege from Al pb^ TO XI. /whom tb. 
teveller colls “the Roman tyrant Adfonaa").' In ISS^ 
rosfl^ man atarted for Central AfricaTpiani bv tL 
tom ef the S^ara (where the houses were built of roel^lt 
“ tells, and roofed with K) to 

fcSfvrfe t ""r* “ .rfver ShiWeSs^J 

maintained bv®«im« "P™®" 


Ihence hebetook himself to h&Xr wxaaat. 

where he joined TXiahn™ 

bunself master of inni>T. «f ““ ““yTOtBrer who had wwaf , 

St Madura. jSKce mM ^ 

ond the MaldivThneSZT^^w^f 
forty-thMdayEninding^tSiwJn^ffi,,® vo^ of 
«3uef circumstance of Ms aoSS fo g^hitWong). The 


wwk roncloded on tho 13th De^W 13^ * 

auds tbs voik unili fisvA Joofi. Tius aditor 

ends what I^va «PP«»pmto colophon ^-.«Hcre 

the Shaikh AbZ^ ^ntS ^fe^ of 

may God hfnMH^Jtef ^ 
tlat this Shaikh is the Savellor^of*^ ““ 

who should call him The TiJrlif 
ftlAm would mt Srf ^ 

iba Batitfn** v ^ . _ 


agmenta cocisUng in the of 

wtraeta bed teen iwMfAiSi t^bndgo lilnarica' 


Ko»ypaien 


I B N~I B N 


609 


fromliheabridgedllSS. at Cambridge, 

The Prendi rapture of Constaniina at last afforded MSi of the 
complete wort one of them the autograph of ftn J^. Andfrom 
thesoT after Torsions of fragments by Tanous sAolats, ^ 

derived at last (1858-59) a careful edition and translati® of tto 
whole hr M. Ddfrdmery and Dr Sangumetti, with a valuable index 

and ot^ apparatus ii 4 Tola 8yo.? 

Thonsli were eie some amgiuttr caronological aifficulnes in we 
narrati^, and a good many cursory inaccuracies and exi^Keratioiu, 
there is no part of- it except the voyam to Oluna m whi* ita sub- 
stantial veradty is open to doubt, ^or can it be quratione^ to 
thint that he really visited China, though it is irobaUe that m 
visit was confined to the porta of the south. ^ The whole of the 
second part of Ids story especially is full of vivudty and inteest. 
His accounts, c.g., of the Iffaldive Islands, and of the Hcgro 
on tho Higor, are replete with interesting particulars,- and 
appear to he accurate and unstrained. The_ form» agrees sur- 
pc&ngly with that given by the only other forefen resident wo kmw 
of, vix, iSnird de to Val, two hundred and years l^r. His 
fill) and curious statements and anecdotes re^rding we wior^ 
virtues and very solid vices of Sultan Mahommed Tudil^ are lu 
entire agreement with Indianhistorions, and add many irash details. 

To do justice to tho travdler's own character, os ho has uncon- 
sciously drawn it, would require tiie hand of Chaucer and his freedom 
of spee*. Hot deficient either in acuteness or in hui^iy ; fuU 
of vital energy and enjoyment ; infinite in curiosity ; danng, rast- 
less, impulse, sensual, iiioonsidcrote, extravagant; superstitious 
in his regard for the Moslem saints and quacks, and plying dimut 
observances when in difficulties ; an agreeable companion, for he u 
always welcomed at first, hut clin^g like a horseleech when he 
finiia a full-blooded subject^ and hence apt to disgust his patrons, 
and then to turn to intrigue against them,-— such is tho picture we 
form of this prince of Moslem travellers. (H. Y.) 


IBN EZRA. See Abenezba. 

IBN KHALDOITN (1332-1406), a celebrated Arabic 
historian, poel^ and philosopher, was bom at Tnnis on the 
IstRamadhan 732 a.b. (February 8, 1332). RHs name was 
Abu Zeid Abdarrabindn, that of Ibn Ebnldoun being a 
patronymic derived from an ancestor il^aldoan ibn Olhmdn, 
who came over vrith a band of Arab warriors and settled 
at Carmona in Spain. The family afterwards established 
itself in Seville, which it quitted for Tunis on the approach 
of Ferdinand IIL Ibn Ebaldoun at an early age appli^ 
Mmself to the study of the various branches of Arabic 
learning with very great success, and entered the employ- 
ment of the sultan as private secretary at the age of tweniy- 
one. Not believing, however, in the stabilily of his master’s 
throng he soon afterwards took refuge wito and obtained 
employment under the Merinide sultan Abu Eindn at 
Fck In the b^inning of the year 1366, his integrity 
having been suspected, he was thrown into prison until the 
death of Abu Eindn in 1358, when the vizier El Hasan 
ibn Omar set him at liberty, and reinstated him in his rank 
and offices. He here continued to render great service to 
Abu Salem, Abu Eindn’s successor, but, Imving offended 
the prime minister, his position became less pleasant at 
court, and he son^t* and obtained permission to emigrate 
to Spain, where, at Granada, he was received with great 
cordiahty by Ibn el Ahmer, who had been greatly indebted 
' to bis good offices wben an exile at the court of Abu Salem. 
The favours and honours he received from the sovereign 
soon, however, excited the jealousy of the vizier, and he was 
driven'back to Africa, where he was received with great 
cordiality by the sultan of Bujaiye, Abu Abdallah, who 
had been formerly his companion in prison. Jealonsies 
and intrigues again drove him forth, this time to take 
refuge with the lord of Biskera, Ahmed ibn d Mozni. . In 
answer to an appeal from the saltan of Tlemcon, Ibn 
Ehaldoun raised a large force amongst the desert Arabs of 
tho districl^ and passed over to the service of that princa 
A few years later he was taken prisoner by Abd el Aziz, 
who had defeated the saltan of Tlemcen and aeized upon 
the .thronel He then entered a monastic establishment. 


and occupied himself with scholastic duties, until in the 
year 1370 he was sent foi to Tlemcen by tiie new sultan, 
Abd el Aziz. After the death of Abd el Aziz he resided 
at Fez, eiqoying the patronage and confidence of the regent. 
After some further vicissitudes he entered the -service of 
the a i dton of his native town of Tunis, where he devrted 
MmaPilf almost exdusivdy to his studies. Having received 
permission to makB the pilgrimage to Mecca, he set out and 
reached Cairo, where his reputation had already preceded 
him, and was presented to the sultan, El ed Dhaher 
Berkonk, who insisted on his remaining there, and in the 
year 1384 promoted him to the high rank of grand cadi of 
the Maleldte rite for Cairo. This office he fiUed with great 
prudence and probity, and succeeded 'in removing a mass 
of abuses with which the administration of justice in E^rpt 
was overgrown. A terrible misfortune now fell upon him ; 
the sliip in which his wife and family, with all his property, 
were coming to join him, was shipwrecked, and every one 
on boai^ lost. He endeavoured to find consolation in fresh 
devotion to his studies, and to the completion of his great 
work the Bistory of tho of Spoxn, in which he had 

long been engaged. At the same time he was removed 
from his office of cadi, which gave him still more leisure 
for his work. Three years later he made the pilgrimage 
to Mecca, and on his return lived in strict retirement at 
the village of Faiyonm until 1399, when he was agmn 
called upon to resume his functions as cadi. He^ was 
removed and reinstated in the office no less than five times. 

■ In the month of Rabin 1 803 a.h; (October to November 
1400 A.D,), he was sent to Damascns, in connexion with 
the expedition intended to oppose the celebrated Timur 
or Tamerlane T^en Timur had become master of the 
situation, Ibn Ehaldonn let himself down from the walls 
of the oily by a rope, and presented bimself before the 
conqueror, who, <diarmed with his dignified appearance 
and his learned disconrse, permitted him to return to 
TCgypfc. Ibn Ehaldoun di^ on the 25th Ramudhan 808 
A.H. (16th March 1406), at the age of sixty-four. 

Tlio great work hy which ho is known is a “ Universal Histoiy,” 
hnt it &ols more m^icolarly \ritii the history of tiie Arabs of Spain 
' and Africa. Its Aahic title is Kildb el 'JOkt^ wa dhodn el JfiMadd 
wa 'I KheUber, fl aiydm el *Areib wa 'I 'Mam vm 7 JBetier ; that is, 
“ The Book of Examples and the Collection of Origins and Informa- 
tion roroecting the Htitoiy of tiie Arabs, Foreigners, and Bcrheis.” 
It consists of throe hooks, an introduction, and an antobiography. 
Book i. treats of the influonco of dvilization npon man ; book ii. 
of tile history of the Arabs and other peonies from the remotest 
anti^ly until the antiitw's own times; oow iii. of tho history of 
I the Berber tribes and of tho kingdoms founded by that race in 
! Hortit Africa. The introduction is an olaborato treatise on the 
science of history and the development of society, and the auto- 
hiqgraphy contains tire history, not only of tho author himsrif, hnt 
of his family and of tho dynasties whiw ruled in^ Fez, Tunis, and 
Tlemcen during his lifetime. An admirable edition of the Arabic 
text has been printed at Bonlak (Cbtro), and a part of tho work 
has been translated by tho late Baron do Slane under the title of 
Hufotre des BtrUres (A^ers, 1852-66) ; it cotiteinB an admirable 
account of the author ana analysis of hrs work. (E. H. P. ) 

IBN EHALLIEAN (1211-1282). Abu ’1 Abbda Ahmed, 
bettor known as Ibn Eballikan,^ author of tiie celebrated 
Arabic bic^raphical dictionaiy, was born at Arbela on the 
22d September 1211. Some of his biographers trace his 
descent to Jaafer the Barmecide, the well-known unfor- 
tunate friend and vizier of Haroun Alraschid. His life 
was that of a scholar and literary man, and he was promoted 
in his later years to the office of cadi of Damascus. He 
died in the Najibiyeh College of tiiat city on tiie 29th 
October 1282. His great work is the Wafay&t^ el 

'Atydn, ** The Obituaries of Eminent Men,” and contains 
brief' fetches of the lives of all the most important 


^ F. Jose de S. Antonio Moura pieriously pnhUshed at Lisbon a 
Fortnguese translation from a MS. obtained by bim at Fez many yoois 
before. 


^ By some scbolois tliis surnatne is written Ibn Ehillikan ; but his 
own antograph signature recently found upon a manuscript in the 
Univetsily Library, Cambridge, gives the usually accepted form. 
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d extracts nom tne worKs oi Bucn ui uiww uo « 
poets. It is the most complete and at tlio same time 
the most muveisal and comprehensiye biographical die- 
tionai; in the Arabic language and is the indispensable 
conkpanum ol the stadent et il^emetau literature. Ibn 
has snanjimitatoi:^ the best-hnown work of the 
kind being the Futvdl eP ^afaydit ''Omissions of the 
Wa&yai,’' by SaUh ed dhi il^mmcd ibn Shdkirs which 
im beenpublisiLedi os weU as the work xriiich it is intended 
to supplement, at the Boulak press. 

Ibn KhaSMbrn's work hns been ynlAhML in AraUe with an 
Kagli^ translation Iw Baron MocGnckin de Slnno for the Oriental 
Tpuidation Fund of Cheat Britain and Ireland (Paris, 181S}, and this 
editum, which is found in most pnbtic libraries, ia the best andtho 
most aecesriblc one extant. 

IBN SINA. See Avxce3o;a. 

IBO, Ibu, Igbo, or Eboe, a ^strict of 'West Africa^ 
sitaated in delta of the and mainly on the left 
or eastern bank of the river. The chief town, which is 
frequently called by the same nam^ but is more correct^ 
desigaatM Abo or Abob, lies on a creek which foils into 
the main stream about 150 mUe s from its month, and con* 
tai n s from 5000 to 8000 inhabitants Tho Ibo area strong 
weU-bnilt Negro race.^ Thmt women are distinguisb^ by 
their embonpoint which is considered by the people them* 
sdres as the perfection of beauty. Tlo language of tbo 
Ibo is one of the most important in the Niger delta, and is 
gradually extending its area. The Her. J. F. Schbn began 
its ^ucrionin 1841, and in 1861 hepuUisbed a grammar 
^ ft (Oiu Ibo Grammatical Elements^ London, Church 
MISS, S^). boanm is the dominant dialect, bring spoken 
by the Aboh, Elugu, Aro, and Abadja tribes. 

Sec Cmtain W, Allen's Narrative, London, 18^: AT. Butdo 
iPi^et&nu^ Pari^ 1880 (E»^ trma by M» Stmi, 

TE^iS^ PASHA (1780-1848), Ticeror of Egj'nt 
a r^ or i^ted son of Mriiemet All, was bom at Camlla 
m Bcmmeiia in 1780. Early assodated with the Esnriian 

SSi?aie roW trib ^ successful qmrations 

wmst ^e rebd tr^es of Uraer E^t and the fucitivo 

before ente^ bis m-entSh 

iraonaDm or Arabia, the young general was scriouftlv 
hampered by the WMt of organized discipline amoni? bis 
tioop^ and on bis triumphant xetatn to Onlra in i 
«gr itadf 

oiw into the disciplined steadiness of th« \Vao 4 - 

attempt, to Sin fii^ W*? w^ltep'. 

Tbe defeat of thelfSrkMi nalionaUty. 

(October 20 l 1837 ) br Beet at Navarino 

tbeMotS 


Syrian coasts took GmSi on the 

met with a stubborn tesistanca • twiAm • There ho 

to cany the seaport by aionn. and^K** ^ ottompted 
ie ^ caUed a^y, to Sn aml^^ ^ ^ege 


piaccj carrying it (27tb May 1832) vith a lor^ of 1400 
men. Vk’itbnut a jiauBe lie marched on Dama<ieua, \cbkb 
oiTcred no rcsiiitancc. At Him. (July 28) be cncounteml 
and defeated n Turkish nniiy of 30,000 men, uitii a force of 
16,000, arid i>a«suig auiftly Ibrougli the dcfile'i of Bcylfin, 
overtook and completely routiil the retreating enemy nt 
Adanch. Another victory followcil at Ouloii-Kkl/ik, and 
then, near Ivonicli, Ibrahim tviis met by tbe Yi»i.-r Ilc.-'heed 
IM'iha at the head of 60,000 men. Favoured by a murky 
day— an ndvantage which heljied to counterbalance the 
great disparity of liis forces — he contrived to throw the 
Turkish army into confusum, and, by the cipturc of tliq 
vizier, converted an impending dhoLtcr into (he mo.t 
brilliant of his victories. Meantime htn licet, eqnatly 
bttcccsafnl, bod ciioscd that of tbe sultan back to the 
Bosphorus, and the victor, without uu army to ojtiiOM* bint, 
was witbin six marcbes of Con><tautinn2Jc. At tbo rritiml 
moment the order came from Mehcnict Ali to await it in> 
foreements. But licfore Ihc-e arrived the gohUu iippur- 
tunity was lost. The ]iu».mn army and fleet ndv,-iu<-t.d to 
the i»otection of the Ottoman capital ; the other IVc-tem 
itowers combined in the effort to effect peace ; and by 
treaty in February 1833 Syria and Adana were bamlvtl 
over to Mchemct on the condition of liis jiaying tribute for 
them. As governor, Ibrahim reduced the new territorv to 
order, and gave a strong impulse to industrial entenoi^e 
But war again broke out in 1839, nnd at Xczeeb {Sltli 
June) Ibrahim dealt a second deadly bloir to the Tiirki-h 
power. Again the commands of Mchemct forbade him to 
foilTO- up his success, and the camjiaign, cut riiort bv ibc 
interference of the Brilisli, ended in tbo restoration of .Svria 
to the Porte in 1841. After bis iclitat fttmt l>awo/cvK. 
achieved with martial skill, although acconiiiaiucd with 
senous losses, Ibrahim laid down his swonl. lUtirin-' to 
Ins ralatcs in the plain of Hcli«j.olif, heoecui.i«l bim-clf 
in cstablislung cotton and olive plnutations, till in 1814 he 
was called to succeed his father 4is viceroy. Ho died at 
Onro, 9th November 1848, only a few months after the 
foriml confirmation of Ins rank of viceroy. Tlie finivt 
quahtics of a great commander were hi.«, who out of semi, 
barbarous Ironies fadimned a formidable army, and twice 
bj his individual prowess threatencil the ovirtlirnw of the 

miUIlA, iLlm.?- 'f'i™. 

sis 

noii-B^roSa R??" a quarter of a mile to the 

boingSy a the sea, there 

60 or 100 feet) ^tween thn”? ground (some 

and lofty bi ^n k bv whieh «f ®'’ 

IbraitaiJ3ofX2‘“L ^ part its course is defined, 
fug, indeed, in this tcr.m ^ places in Boumnnia. stand- 
Few of the h on g ca bnuf^^* Bucharest itself, 

high. «*«««» 

direction of the old fm+i^*** controlled by tbo 
i« 1828. A dismantled 

BuUvardulnilSLSLa? 

portion. Jhwo in *ho*»burban 

bank towards th* rhw^ **‘® 

“ Jlcadcs the catbedral of St 
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lificbael, a large but ungainly building of grey ron^ton^ 
iibere are seven Greek cburcbes, a Boman Cathobc cnurc^ 
a Protestant cburch, a Jewish synagogue, and^ a church 
'belonging to the strange Russian sect of the Lipovani or 
Skoptsi. Ibraila has long had a large share in the trade of 
•the Danuba In 1836 it was visited by 382 ships. In 
1870 there entered 4936 vessels and 6697 cleared, \rith a 
respective total burden of 867,189 tons and 821,274 tona 
In 1877 the exports included 87,002 quarters of wheat, 
87,314 of maize, 80,938 of barley, 11,964 of rye, besides 
u large quantity of grain which appears under the retui^ 
for Gtelatz. The railway between Ibrajla and G^atz takes 
a wide circuit, instead of following the direct line of the 
■river. The population, according to Henke {Rumanien : 
Zand und FoUk, Leipsic, 1877), is 42,000, of whom 63 per 
cent are Roumanians, 20 per cent Greeks, 16 per cent 
Jews, and the remainder Germans, && According to the 
Sulet. Soe. Geogr. Itomane, 1876, the total is 28,000. 

In the latter part of the 18th century Ibraila was several times 
taken by the Bussians^ andbn one occasion (1770) it was bnmcd. 
By the peace of Bucharest (ISIS) the Tnrkb retained the right of 
■garrisomng the fortress. In 1828 it was gallantly defended by 
.Soliman Pasha, who, 'after holding out from the middle of May till 
the end of June, was allowed to march out with the honoura of rrar. 
At the peace of Adrianople the place was definitively assigned to 
'Wollachia. It was tho i^ot chosen by Gortschakoff for crossrng 
tire Danube with his division in 1854. 

IBTCUS, a Greek lyric poei^ who flourished about the 
flOth Olympiad— 640 B.a— was a native of Rhegium in 
Italy, but q>ent the greater part of his life at the court of 
Folycrates, tyrant of Samoa A carious story, not alwaj^ 
accepted, is told in connexion with his death. While 
travelling in the neighbourhood of Corinth, the poet was 
•waylaid and mortally wounded by robbera As he lay dying 
on the ground, he saw a flock of cranes flying overhead, 
and called upon them to avenge his death. The murderers 
'betook themselves to Corinth, and soon after, while sitting 
in the theatre, saw the cranes hovering abova One of 
•them, either in alarm or jesl^ ejaculated, "Behold &e 
avengers of Ibycu^” and thus gave the due to the detection 
of the ciima The phrase, " &e cranes of Ibycu^” passed 
into a proverb among the Greeks. Of the seven boolcs of 
lyrics by Ibycus, whidh Saidas mentions, only a few frag- 
ments have come down to us, but these afford sufflcient 
evidence to support Cicero’s estimate of the author whom 
be pronounces {Tuse., iv. 33) from his writings "maxime 
•vero omnium flagrasse amore.” Even from his mythical 
and heroic pieces, in which he was less successful, Ibycus 
did not exclude the erotic element. The dialect in .which 
he wrote partook both of the Doric and of the .dSolic 
peculiarities. The best edition of the fragments is Ibgei 
Rhegini Oarminum ReHquice, edited by Sdmeidewin, and 
•published at.Gottingen in 1833. 

ICA, Yoa, or Ecca, an inland city of Peru, capital of a 
district in the department of Lima, situated 170 miles 
SDutii-soath-east of the city of Lima, and 48 miles south- 
south-west of Pisco on the Pacific Ocean, with which it is 
connected by a railway. Between Pisco and Ica tho country 
•is a desolate and barren desert, but Ica itself lies in a fruitful 
> 'valleysarroandedby corn-fields and vineyards. On account 
•q£ the frequent eaxthquakee the town bee a very rninene 
appearance, but it enjoys considerable prosperity, and ex- 
ports by way of Pisco large quantities of wheats maize, 
cotton, cbchineal, wine, and spirits. Ori^nally &e city, 
when founded in 1663, was built 4 miles south-east from 
where it now stands, the change of site taking place after 
•a great earthquake in 1671, Another severe eartTig nalrA 
■fa 1664 led to a new town being built close to the old one. 
The population is About 7000. > 

ICE is the solid crystalline' form which water asHiiniAa 
•when exposed to a sufficiently low temperature. It is 
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frequently precipitated from the air as hoarfrost, snow, or 
hail; and in the glaciers arid snows of lofty mountain sys- 
tems or of regions of high latitude it exists on a gigantic 
scale, being especially diaracteiistic of the seas and lands 
around the poles, which consequently have hitherto been 
practically inaccessible to man. Also in various parts of 
the world, espedally in Prance and Italy, great quantities 
of ice form in caves, which, in virtue of tiieir depth below 
the earth’s surface, ^eir height above the sea-level, or their 
exposure to suitable winds, or to two or more of these 
conditions in combination, are ^unaffected by ordinary 
climatic changes, so tiiat the mean armual temperature 
is sufficiently low to ensure the permanenty of the ice. 
The great ice supply for the island of Teneriffe is obtained 
from such a cave, which is 100 feet long, 30 feet broad, 
and from 10 to 16 feet high, and whi^ is situated on 
the Peak some 10,000 feet above the seorleveL Accord- 
ing to the Rev. S. Browne ^SrU. Ass. Report, 1864)^ 
such cave-ice is generally peculmr in its- columnar appeaiv 
ance, and apparently less easy to melt than ordinary surface 
ice. 

In the mutual transformations of water and ice, many 
remarkable physical phenomena occur. Thus, during tire 
process of melting a block of ice or of freezing a quantity 
of water, no change of temperature can take place so long as 
there is a thorou^ mixture of water and ice. Consequently, 
the " freezing-point” or temperature at which water freezes 
is a temperature so readily determined that it is conveniently 
employed as one of the standard temperatures in the gradua- 
tion of ordinary thermometer scales, sudias the centigrade, 
the Eahrenheit, and the Rdaumur. The centigrade scale, 
whose zero eorresponds to this freezing-point of water, 
is the temperature scale that is employed thron^out this 
artiele. In the act of freezing, water, thouj^ its tempera- 
ture remains unehanged, undergoes a remarkable expansion 
or increase of bulk, so ^at ice at 0” C. is less dense timn 
water — a fact demonstrated at once by its power of floating. 
" Ground-ice" or "anchor-ice,” whicdi forms in certain cir- 
cumstances at the bottom of streams, is only an apparent 
exception to this relation between the densities of water 
in its solid and liquid states, being retained there by the 
cohesion between it and the stones or rocks which compose 
the river’s bed. When forcibly released from contact 
with tho bottom, tho ice at once ascends to the surface. 
Ground-ice may thus bo the lowest stratum of the once 
completely frozen mass of water, adhering to the bottom 
during the thawing and melting of the ice at the surface ; 
or it may oven be formed under favourable conditions below 
briskly flowing water, probably by the action of eddies, 
which draw the surface water down throu^ the warmer 
but denser liquid, and thus cool the stones and rooks at 
the bottom. As water then expands on freezing, so con- 
versely ice contracts on melting; and the ice-cold water thus 
formed continues to contract when heated until it has 
reached its point of maximum density. Joule, from a series 
of careful eiq>eriments, determined the temperature at which 
water attains its maximum density to be Sfi"'! Fahr., or 
very nearly 4° Q Hence water contracts as its temperature 
rises from 0“ 0. to 4“ G; but at higher temperatures it 
behav^ like tire great majority of other substances, expand- 
ing with rise of temperatura At no temperature, however, 
does water in the liquid state become less dense than ica 
as the following table of relative densities shows : — 

Density of ice at 0° C. •» *9175 

„ water at 0” 0. « *99988 

„ „ 4‘G. -> 1*00000 

„ „ 10* 0. - *99976 

„ „ 100*0. - *95866 

Under the influence of heat, ice itself behaves as most 

solids do, contracting when cooled, expanding when heated. 
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lail^ B) of ice throngh the same range of tenipemture or 

1 lb of ice throngh 2“ C. . „ jfjn^ 

Thon^ no rise of temperature occompanira fto melhng 
of ice, Aere is yet a definite quantity of heat ahrorbed, 
and a corresponding amount of work done mainly in 
filtering* the phydcal condition of the subatanc^ The neat 
which disappeara is transformed into other and less evident 
forms of energy,— a^ for example, the energy of translatory 
motion, which is the chief characteristic, according to the 
recognized molecidar theory of matter, of the 
the liqmd as compared with the molecule in the wild. The 
heat which is thus absorbed during the molting of unit 
mass of ice is called the latent heat of water, and its value 
in ordinary heat-units is 79-25, according to the determina- 
tion of Person. Hence as much heat is required to trans- 
form 1 1b of ice at 0" Q into water at the same tempora- 
tnre as wonld raise in temperature 1 lb of water through a 
range of 79®-25 Q, or 79*25 1b of water ^rough a range 
of 0. The same amount of heat which is absorbed 
when ice becomes water is evolved when water becomes icc, 
BO that the mdting of ice is accompanied by the abstraetjon 
of heat from surrounding oljects, that is, by a cooling 
effect; and the freezing of water by a heatbg olTcct 
These thermal effects are generally masked by the pro- 
cesses whereby change of state is effected ; but the 
cooling which accompanies the mdting of ico may bo 
obserm when pressure is used os the agent for accom- 
plidiingthe change. That ice can be so melted increase 
of pressure was first pointed out by Professor James 
Thomson (now of Glas^w) in a paper publislicd in the 
Transactions of the Eoffal Socitty ^ Edinburgh for 1849 ; 
previous to tlmt time temperature of melting ico was , 
believed to be absolutely constant under all conditions, j 
Thomson showed that^ rince water expands on freezing, 
the laws of thermodynamics xeqmre that its freezing-point 
must be lowered by increase of pressure ; and, by an a]>- 
pUcation of Oamot^s principle, he calculated that for ovciy 
additional atmosphere of pressure the freezing-point of 
water was lowered by *0075 of a degree centigrade. This 
xamar^ble result was soon after verified, even to its 
numerical details, by Ms brother, Sir William Ihomson 
^^nccedings of the Eoyal Society of Edinburgh, 1850). The 
Thomsons and Helmholtz have since then successfully ap- 
plied this bdiBvionr of icennder pressure to the explanation 
of many cutions pnqjerdes of the enhstaiice. ‘When two 
, . j . **' ice at 0® CL are pressed together or even simply 
laid in conta^ they gradually unite along their touching 
snrfaras t^-they foim one block. This legdation, as it is 
called, u due to the increased pressure at the various points 
of contact cannng the ice there to mdt and cool The 
water so fomed tends to escape thus relieving the pres- 
sure for an retreezing, and returning to the orimnal 

tompemtnre. This s^ession of mdting and freesing,^th 
aeir accompanying thermal effects, gore on until tie teo 
Mocks are ceiMiited into one. Thus it is that a snowbaU 

Buccresion of pheno- 
meno does the glacier monli^ itself to its rocky b^ and 

over fresh water if tfe temperatnre of the air 
^ h^ fm a sufficient time-at or biflpw the freeang-point ■ 

^ wate^^been coolfd^down 

to ite pomt of maximum density, so %t the snhseouent 

“ P'^® "®® •» po^veclion cumnts, 

Searwater, in theynost favourable 


I 0 B 

circumBtancos, docs not freeze till its terapemture is reduced 
to about -2» C. ; and the ice, when formed, u found to 
have rejected four-fiftlis of the salt which was originally 
present. In the upper provincc.s of Indio, water » luado 
to freeze during cold clear nighls by leaving il ovcrnighl 
in porous vessels, or in botllcs which arc cnwrapiMsd in 
motetened doth. Tho water then freezes in virliic of the 
cold produced by its own evaporation or by tho drying of 
the moistened wrapper. In Bengal-the natives resort to a 
still more elaborate forcing of the conditions. Shauow pits 
arc dug about 2 feet deep ami fillwl llircc-quarlcra full with 
dry straw, on which arc set flat jiorouh pans containing the 
water to 1)0 frozen. Exposed ovcniighl to a cool drj- gcnllo 
wind from the north-west, the water cvaiwratcs at the 
expense of its own heat, and the coiiflcfiucril cooling takes 
place n-itli sufficient nipidity to overbalance (he Mow influx 
of heat from above through tho cooled dense air or from 
below tlnough the badly conducting straw. 

The growing demand for ice for duinc.«tic, medicinal, nitd jcc. 
other ]mrposcs has led, not only to the devcloiimcnt of a iaa:;liinea 
regularly organized ioc-tradc, but abo to the invention of 
machines for the manufacture of icc in countries which do 
not possess a sufficient home suiq Jy. The vnriouh types of 
madiincs which have bccti or arc in use call for n brief 
description. Freezing-mixtures, such as the familiar snow 
and salt or the mixture of sulphate or phosphate of sodium 
and dilute nitric acid, may be dismissed iritli a word, since 
they arc restricted in use to the production of intense cold 
for a brief period of time, and are incaiiablc of economic 
application to tho formation of large quantities of ice. 

All icc-machincs which have ]irovcd of jiraclical utility 
ma}* ho grouped under two great dosses tho.se which 
utilize the lowering of tcinpcmturc that accomjmiiics the 
rapid cxiiansion of acomi>rc5scd ga.«, and thmso which make 
use of the like tlicmial effect that results from the vola- 
tilization of some liquid. Ju madiincs of the fiivt 
the gas usually employed is atnio.sphcric air, wltich is 
first coniptc.<iscd to three or four atmospheres, and kept 
cool by circulating water or hy other suitable mcnti.^ It is 
then allowed to expand, and tho heat ncce»inrily absorbed 
during the expansion is drawn either from tho water to be 
frozen or from a solution of brine wliidi docs not fa-ezo ot 
tho ordinary freezing temperature, and thus bccoriics, fo to 
speak, a vehicle for the cold. In 18 J9 Gorric constructed 
UMck a luadiinc, whidi, however, was unsatisfactory* in its 
action, probably* because the comjircsscd air was not 
sufficieritly* cooled and dried. Jiforo efficient in their actiou 
were Kirk’s niadiinc (patented in 1803), and AViudltau^cn’s 
(1870), one of which at tho Vienna exhibition produced 30 
cwts. of ICO per hour, at the cost of Is. per cwt. Tlie motle 
of action of V indliatiscn’s is ns follow s, A ]>iston works 
to and ftt) in a cy-lindcr, compressing the air in tlic one cud 
j exjrand in the other. The compressed 

and therefore heated air forces its way- tlirougli a valve to 
thecemliug chamber^ from which it is led towards the other 
end of the cylinder. Hero tho inlet valve is so arranged 
that it doses at a certain position of the receding piston, 
ttus permitting what air lias entered to expand and cool. 

At the return stroke this cooled air is forced out through 
cosily opening vah-es,— i>nrt going to cool tho chambew 
into winch the heated comx^rcssed air enters from the 
cylinder, and part passing to the refrigerator, from which 

or « pushed on by tho fresh supply 

ot Wlodair to the comprcssinir nnd of flm ninfnn MififfiiUfir 


Oi wiOttair to the compressing end of tho piston chamber. 

economically, requiroloigo cylinder^ 
Sw working with little friction, and perfect 

.®^ ports— conditions 

air mftv u *^frigeration by means of compressed 

SSifl vf Tho ninchincs 

hy the Bell-Colenmn Mccliaiiicol Befrigeratiou. 
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Oompany (Glasgow) utilize as the cooling a^nt- a mixture 
of certain hydrocarbon gases which are obtained &om the 
distillation, of carbonaceons shale. The gas is compressed 
to a pressnte of about 8 atmospheres, and, after being cooled 
by es^ansion, is carried off and consumed as fud. These 
machines are not qtecially intended for the prodnction of 
ice ; but, as lefidgemtois, they ate snccessftdly employed 
for pr^erring meat on board diip. 

Amo ng mschines of the second gronp there is a great 
varied of constmction, because of the great diSerences 
which exist in the properties of the liquids used. Thus 
water, sniphnric ether, bisnlphide of carbon, ammonia, 
methylic ether, snlphurons acid, and other substances have 
been employed as refrigerating agents. In all cases, it is 
tbe so^lled latent heat of vaporization timt is utilized ; 
end ^d the efficiency of the method depend only on thi^ 
water would undoubtedly be the best material on acconnt 
of the great latent heat of its vapour. Bat as important 
from a practical point of view are the vapour pressures 
that come into play throughout the range of temperature 
employed. Thus at 10' C. the ptessnia of water vapour 
is so ssmll, only *012 of an atmo^here (and at lower tem- 
peratures of course it is stHl smaller), that, to mahe the ; 
evaporation of water an efficient means of refrigeration, the ' 
process must be conducted under a very much diminished ' 
pressure. ^ early as 1755, Dr Cullen managed to freeze [ 
water by its own evaporation in a vacuum; but this ‘ 
meriiod, though greatly developed by ^airue, Leslie and • 
Vallauce, can be applied to the production of ice in small ‘ 
qnantitiffi only. • 

The same oljjection applies, of course, to sulphuric ether, ! 
fnsnlplude of carbon, or any substance which boils under j 
ordinary etmospberic pressure at a temperature above tbat 
of the air. Ether boils at C., and bisulphide of • 
carbon at i6'*2 C. ; and their vapour pressures at 10° C. j 
are re^ectively *377 and •26f of an atmo^here. They i 
thus TolatUize much, more readily than water, and reqmre a \ 
comparatively slight vacuum to render their evaporation | 
sufficiently rapid for refrigerating pmposes. In the ether | 
machine, which may be taken as a typ^ the ether, on being 
vaporized in tbe refrigerator under a partial vachnm, is 
drawn over and compressed to tbe Hqnid state in the con- 
denser, which is kept cool by circulating water. Erom the 
condenser it is then led hack to the re&igetator, to be re- 
evaparated. ,Perkins’smachine(l83i),Twimn^spatent of 
1850,_Harrisotfs maclune (1857), Siebtfs machine (1862), 
and Siddeley ud ITackay's apparatus are ether-machines ; j 
.and all except the first;, which is hardly adapted for exten- 
sive freezing, snironnd the refrigerator with brine, which 
when^ cooled flows easily aronnd and between the 
containing the water to be frozen. Tan der Weyde (1869) 
substituted naphtha, gasolin, or chimogene for the ether * 
and in Johnston and Whitelaw*s maddne bisulphide of 
carbon u used somewhat mmilarly. The great difficulty 
in machines of the ether type is to prevent leakage so as 
to keqi the partal vacnnm really efficient; aud moreover 
ether, which is in most respects snperior to all the other 
^bs^ces employed, has an awkwai^ tendea( 7 ’, under 
the inflnence^ of fi^nent condensations and rarefactions, 
to transform itself into less volatile isomers. 

The preat characteristic of ice'machines which employ 
ai^onia, methylic ether, or snipharons aci^ as compared 
with those of the ether ^e, is that th^ work at increased 
instead of diminished pressure^ since these substances are 
gaseous at ordinary temperatures and pressorea^ and reqnite 
for their liquefaction either the production of a low tem- 
pera^ or the application of a high' pressure. For fadli^ 
ra reference the boiling points and vapour pressnres at three 
different temperatnres for these snbstasces are given in the 
following tabl& 


Smeof Sn^etaae 

Boilbie 

Point. 

Vap0iir-Bre5siiies esti- 
mated in Atmosidseies. 

Atvr. jiLtsv. jAtso*. 

Ammonia 

-3S'-50C. 

6*1 

8-5 11-6 

Methylic ether 

... -as'-es 

s-s 

4-S 6*5 

Snlphurons add 

... -10’-08 

2-3 

3*2 4*5 


The best known of the ammonia macHines is Carid’s 
(1859), the prindple and^ constmction of which are remark- 
ably simpla Two strong metal vesseli^ the boiler and 
refrigerator, are connected above a tube. In the boiler 
a saturated solution of ammonia is raised to 130'’~150‘’ C. 
The ammonia is driven over under high pressure into tlie 
zefri^rator, round which cold water drcnlates, and in 
which the ammoma is condensed to a liquid. Ibe bmler 
is then placed in cold wafer, and as its temperature falls 
the pressure in the apparatus is reeved and the liqnid 
ammonia in the refidgerator vaporizes rapidly, thereby 
prodndng intense cold, and redissolves in the boiler. The 
temperatnre to which the boiler must he raised at first is 
determined by the condition that the pressnre in the boiler 
most correspond to the pressnre of the amninnin vapour at 
the temperature of the condenser. Kow the pressnre of 
ammonia vapour increases from 8^ atmo^heres at 20° C. 
to 11§’ at 30° 11 ; and this higher pressnre is estremely 
difficult to keep np insndian apparatus as Carr^'i^ becanse 
of inevitable leakage. In warm conntries, accordingly, the 
ammonia-machine is practically useless because of the bigh 
pressures required ; andin temperate climate^ where natural 
ice can be stored thronghont summer, an ice-machine is 
not in sn(^ great demand. One great drawback to the 
efficient wor^ng of Carry’s mathine is the difficnlly of 
keeping the refrigerating liqnid free of water-^only 75 per 
cent of it being ammonia. To remedy this defect Beece 
invented his machine (1889). The essential part of this 
ingenious apparatus is an upright (^linder in which a 
descending entreat of strong ammonin. solntion, drawn 
originelly faom the boiler, is met by an ascending enrrent 
of steam. The ammonia is thus separated from the water, 
and is driven off into a rectifier, from wlii^ after being 
freed from any small quantity of water it may have carried 
along with it passes into a condenser where it is kept- 
Bqnid by its own pressnra It is then allowed to collect 
in the refrigerator, where at the reqnired moment the pres- 
snre is leUeved, permitting the ammonia to vaporize a nd 
escape to a separate chamber to be xedissolved. Brine 
flowing through a coiled tube within the refrigerator is 
nsed as the vehide for the cold produced ; or even mere 
water may suffice if the o^ect is simply to get a diminiaTiad 
temperatnre without freezing. Idnde’s ice-making machine^ 
some twenfy-two of which were in operation at the Diissel- 
dorf Exhibition^ of ^1880, is the latest form of ammonia 
machine ; and its inventor claims for it superiority over 
all others as an economical refrigerator. The danger of 
explosion, one of the great disadvantages of ftmtnnmn^ fa 
obviated by canying tbe liquefied gas. through narrow 
ir^ tubes and by empltr^ only a small quantity of the 
substance at one time. Blochs of ice are formed between 
the ^okes of a revolving drum, which, cooled internally 
by the evawrating liquid, dips into a tank of water. 
Metujhc ewer is in^ some respects better then 
having a higher boiling point, and requiring smaller ptes- 
suns, without the^ necessity of heating. In Tellier’s 
machine (described in the Annates de Chimie et de JPhjfsigve 
for 187 4), winch is specially suitable for use on board Aip, 
the methylic ether evaporates in a closed mataTUo ,' vessd, 
the sides of which are in immediate contact with the water 
to be frozen or chilled. 

Snipharons arid, first successfully employed as a refriger- 
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ati&g ftgont Fictot of QonoTa (1876)| and Aercaft 
appUed l]y Gamgee to thefotmation of his giadarium ^^. 
arUficial dcating rinl^ is in manj rejects for suponor 
to aw other known refrigerator. Thus it is more eadly 
liqo^ed tkiin ammonia and meQijlic ether, exerting a 
mpour pressure of only 4^ atmospheres at 30^ C. ; it has 
no comical action upon metals or hits; it is incombustible; 
it is obtunaUe at small eq»eDse ; and it has, bedde^ gpod 
lobricating properties j^in short, it seems to possess idl 
the essentials of an ^cient and economical tefrigerator. 
In Flctefs madiine, the liquid sulphuxousadd passes under 
pressure from the condenser to the zef ligerator, where on 
the pressure being reliered it Taporizes, cooUng to C. 
a cnrrent of brine which then flows round the tanka 
contdning the water to be frozen. The sulphurous acid 
gas in the refrigerator is drawn over by an aspicatingforce- 
pomp and rec^odensed in the condenser, which is tept 
cool by an ample supply of cold water. By a roecta' 


as low a temperature as -73^ C« ; under this low tempera* 
ture he then compressed carbonio acid gas to a liquid, by 
the evaporation of which he produced such intense cold os to 
enable Mm to liquefy the soealled pennanent gases under 
pressure of seTeral hundreds of atmospheres {Bimotheow 
Untver^le^ 2378). Gamgee uses as his congealing liquid 
a solution of 4 parts of in 6 parts of water, which 

IS conveyed in beneath the water^urfece to be frozen, 
flfachues whira are capable of freezing water may in 
certem circumstances be much more effideutiy emblored to 
produce coding wiAont fteezing; For instance^ in curing- 
houses breweries sugar refineries^ provision stores in hot 
d^teSf and in ships engaged in the transport of meat, 
where it is of importance to have the tempenitim) 
mod^ely cool, it is usually by no means necessan* to 
obtam In maqy such caset^ indeed, the pt^uction of 
ice wodd 1» a mere waste of labotm In troincaJ and 

is 


8 samtaty pmnt of view ; sod &eTe scents little doubt that 
»U sjinple, e^omical, sod thorongMy effideiit tueans of 

would be cooled is wann 
WMtto with tbe same can and regularity with whicb they 
are when necessary heated. AtpreseoL howevor tte 

Irts“S?rthrir^f*“^ produbtion of edd an 

ffeT-k- * weir mlanty, which have a powerful rival in 

within the turfSSf ^75 

21b idea of trading in ice first ocenned to a llasivm 

iss&SStSrtS 

indu^ during *'2,^’"“ “ important 

rien7fti,?| ^'^tlieiceisBuffi. 
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into Britain, bat now the whole supply comes from Drobak 
near Ghristianiain Ifotway. The Norwegian ice is remark- 
ably solid and pate, and is saperior in its staying power to 
Engtish ice or to manufactured icc. The total q^uantity' 
imported into the United Kingdom may be estimated 
rou^y at 150,000 tons per annum, of which, the greater 
part is oonsumed in liondon, where it is retailed nt from 
2 b. Gd. to Ss. GA per cwt. At present Norway is undoubtedly 
the great ice^ton for the Old IVorld ; and quite recently 
(1880) Norwegian ice has been sold in the United States 
more cheaply than native ice. The transjmit on board shi]* 
offers practically no difiiculty, since, os long ns the hold it 
kept dry ond cool, there is very little loss, and in the lading 
no special care need be taken. For the storing in hou>'Cs 
SCO Ice-House. (c, c. k.) 

ICEBE116, a floating mass of icc, which lias broken off 
from sneb icc-shects os cover Greenland, Spitzbcigen, and 
other jiolar lands^ constituting vast glacier systems ever 
creeping out nnd down from the central heights to the 
shores ^ As the glacier is pushed out to sea, tlic lower 
mar^n is cxxmsed to the destructive action of the waves, 
and breaks up into fragments of endless variety of form. 
These severed blocks, manyof which nreliundredsof mniions 
of tons in mass, drift to lower latitudes under the infl u m r o 
of polar enrrents, and gradually melt nwny iu the wanner 
watcr.^^'Such is the ^natural Jiistoiy of icchcigs, which, 
in their freshwater origin, nre to be distinguished from tho 
ice-Md^ ice-fioes, i>ack ice, and ice-hummocks, so familiar 
to the polar yoyeger. The iccbcig, os it drifts along, 
melts most rapidly under water; and this unequal wasting 
must ho accompanied by® cluiige in tho position of tho 
centre of mass and a consequent shifting of the icchenr 
into Its now iwsitioa of equilibrium. Undermining and 
fracture also result; so that at length the moss rf ice 
homvw sqnare-simped or symmclrical it may have been 
®f«5««s.ft.fo«n.»'rrefinlar and fantastic in tho 
densities of icc and sea-water are ncarh- -02 
and 1-08 respectively, so that only ,Vs or nearly 3th of 
the ice^ IS abore water and visible. An iccbcig 
olsen^ i^Su John Boss and lieutenant Forty was 2* 
mUra long, n miics broad, and 153 feet high. Assuming 
tbo form to have been approximately u cone erected upon 

ISA water- would be ronebty 

ISO million toia-~gtving a total mass of nearly 15 hundred 
** t ***!L^®*’ iceberg, however, was by no means of 

«t^rdinaiy dimensions.*’ In tho southern si 

MtadinV “ far north^affi 

! a ioight of <00 or 800 feet. Tho 

than in tho northern hemisphere, probably becanse of ih» 
wmparat^ scareity of hmS in \l 3 

j 1 ** noticed in the 

northetn hemisiihem lower than tho 3Cth 


^i^uuarway, tne general set of ocean currcnU. lre: 

.rtMri a" «l tm rflc Hi, <i»iig tl«iei»h 

and stored annually ^ Stream oFit warmed by the waters of tho Gulf 

the middle States. ^]ya»^^S*®?PWJrew York and flSffico{«««T^ * tho ^ndinavian coast, and here 
«» 600.000 tSswrim ® ««»«“« “ much i”g «““« considcratkns rird- 
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its broad e^^aose the fragments of the shining ice^lifib of 
South Victoria. The climatic effect of an iceberg is some- 
times very marked j and not unfreqnently the lowering of 
the temperature indicates to the mariner the presence of 
floating ice even before it is near enough to be visible. 
Geologically considered, icebergs, Jike ^mers, are great 
trani^orting agents bearing away to the deep sea rocks, 
boulden^ and stones, which are strewn along the ocean bed 
as the ice gradually melts. By this cause, rather than by 
the glacier in its integrity, some erratic bloc^ may doubtless 
have been transported at a time when the land was under 
water and eiqiosed to ice-drift. 

IGE-HOnSK An ice-house, to supply ice for domestic 
use during the summer monfhs, is one of the desirable 
adjuncts of a country residence. The old form of ice- 
house was a well several feet deep, dug out on sloping 
ground or against a bank. The bottom was made to dope 
towards a sunk drain, covered by an iron grating, to per- 
mit the water from the melted ice to pass away quicHy j 
while a dip in the drain or a bend in ,the pipe prevent^ 
ur from entering at th^' bottom of the wdL The ice was 
filled in through an (q)ening in the dome, which had to 
be carefully closed. 

A good form of ice-house is that recommended many years 
ago by Mr Bailqr, gardener at Nuneham Park, Oidord, 
and described in the hardener’s of Botany (L 82). 

This house is.diown in section and plan in fig. 1, where the 
dotted line indi- 
cates the ground 
level The wdl 
or receptacle for 
the ice a is 10 
feet 6 inches wide 
at the base, and 
3 feet wider near 
the top; the walls 
are hollow, the 
outer portion be- 
ing bimt of dry 
rough stone, and 
the inner waU and 



dome/ of brick 
The outer well s 


by a puddling of 
cky, carried up 
as the work pro- 
ceeds. Over the 
tcqt is a mound 
of day and soil 
which is planted 
with shrubs to 
keep the surface 
cool in summer. 




I’ig. 1. 


The drain t carries off the water formed 


by the melted ice, and is provided with a trap h to pre- 
vent the ingress of air through the drain. There is 
a porch or lobby i provided with an 'outer and an inner 
door c, e; -and there are apertures at (Z, to get rid of 
the condensed moisture, which, if not removed, would 
waste the ica These ventilating doors should be opened 
every nighl^ and closed again early in the morning. The 
most important conditions to be secured are dryness 
^ the soil and of the enclosed atmosphere, compactness 
in the body of ice^ which tiiould be brol^n fine and 
closely rammed, and the exclusion as far as possible of air. 

The American^ who use large quantities of ice^ always 
store it above ^und. One of their ice-Wses, of which 
the devation is shown in fig. 2 and &e pla-u m fig, 3, 
described in Allan’s RuraH ArcSwteduref is both aimp lA nin| 
ornamental in character. The house may be 12 feet square. 



or any larger size. A series of posts in pairs are set up 
feet apart and 8 feet high, about 1 foot being iiuerted firmly 
in the ground ; tire ^stance between ea& pair is 3 feet 
The tops being cut levd all round,' a plate 6 inches wide 
and 4 to 6 inches deep is spiked on to each line of posts, 
the two plates being stron^y stayed ly cross pieces so as 
to form a double frame. The inner face of each line of 


posts is now boarded up closely, leaving a space 6^ feet 
by 3 feet at the sides, which are also boarded, to form a 
door-casing on 
each side. The 


the two lines 
of boards thus 
formacontinu- 
ous box, which 
is to be com- 
pletelyfilledup 
with moist tan, 
bark, or saw- 
dust, wdl pack- 
ed throughout 
There must be 



adraintocarry Fig. 2. 

off all water from the interior. Within the enclosed space 
some level joists are laid down, and on them loose phnks to 
form a floor, which when covered 1 foot thick with straw 
is ready to receive the ice. The roof is formed of rafters, 
4 inches by 3, long enough to project at least 4 feet 
outside the plates, to which they must be wdl secured by 
spikes. The 
rafters are tobe 
boarded over 
and covered 
with shingle, 
and a small 
opening left 
at the top to 
admit a pipe 
8 inches in 
diameter for a 
ventilator,over 
which a small 
ornamental 
cap, supported 

on four little Fig. 8. 



posts, is to be placed. As a finish to the projecting roofr 
brackets of 3 by 4 inch scantling, if the joists are of sawed 
stuff, or of rough limbs of trees to match the posts, if thesa 
are rough, may be introduced. After the ice is stored, a 
close floor of boards should be laid on joists resting 
loosely on the wall plate (to admit, of this upper floor 
being removed while the house is being filled), and they 
must be covered with 6 inches of tan or. sawdust, or 
failing these with straw. A good layer of tan or sawdust 
should also be placed on the top of the ice when it ia 
put in. There should be two doors, inside and outside 
the^ lining, both opening outwards. A shady place is 
desirably but not essential. 

A still less expensive way of storing ice has been de- 
scribed by the late Mr Pearson of Einlet in the Gardena^s 
Jofwnud (iiL 10). In this- case the ice-stack was made on 
slopi^ ground dose to the pond whence the ice was derived. 
The ice was beaten smal^ wdl rammed, and gradually 
worked up into a cone or mound 15 feet Irigb, with a base 
of 27 fed, and protected by a compact covering of fern 
3 feet thick. A dry dtuation with a sloping surface is 
necessary where this plan is adopted, and a small ditch 
should surround the heap, to drain away any water that 
may come from mdted ice or from other sources. 
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natel?. TCELAND (in Daaidi, is an Wand m the Ko^ 

X Atlantic Ocean, immed&t^y to the south of the point 
aide. ]jtext«idsAom63*33'to66*33'N.lat.,andftom 
13* 32' to2i* 35'W. lon^ Itsdistaace from the north of 
Pftntfand is 500 miles, from Nonraj 600 miles, and from 
ff tiwmlaiiJ 250 miles. The greatest Imigth of the Wand is 
300 mile^ from east to tres^ and its greatest breadth 200 
miles. The ateais estimated at 39,200 sqnaie mSes, 7000 
more than that of Ireland. 

The geoiogiad formation of the island is throughont vol- 
eaniG, It rests ona foundation of pala^nite^ or palagonite 
tnfo, called in Icdandic “ mdberg" ; and on this fonndation 
are rabed plateaus of basaltsi, and mountains of trachyte 
and other volcanic sections. The vrhole Wand seems to 
have bw filled np by volcanic agen^. In some of the 
monntains Uie lavas occnr in tolerably reghlar parallel strata 
w terraces, separated here and there by layers conbnning 
lignite, as in the dmiiar volcanic plateaus of Faroe and 
(menianA 

Oust. The whole of the south coast, from Hotnal^Sriiar in the 
Bonth-east to Beyljanes in the soalh-westt is entirdy nn< 
btdmi by bays or firths. If such ever esisted, £ey have 
been Sfied up by the g^iets and the sand aad mud carried 
down foom uie volcanic um-mountaina eitnated close to the 
soudieoBSt. The coast-line is not, however, a atawight lin e. 

but a btosd arch, as Oie land swells oat in the middle south- 


a consiaeraote extent On the north of HeyHanes 
abroad bay called R«afldi(RuciVi Bay) cate into the land: 

It 18 bounded on the north s^ by SnefellanesL and has 
m area rf miles by 30. On the north s^e of Smo- 
wanes fte long BreifiiQSifiSr (Broadfirtii) nearly cats off 
. from the test of the ; it 

» 80 i^es iopg and 40 broad. The BieifiiiSoiiSur is noted 
*2®^ Wanda, moat of them in- 
and^ of tihem affording bteedii^ places for the 
adet duck. To the north of the^«ffi^,*^n«m^w! 


bZ *v BreifiiQSifiur, innumerable 

' Sf rt* ^nsula at every turn, giving it some- 

vhat Ae lo^ of the oatatretohed hand of a man* the 

^ (Ihefittlidoep), 45 Wles 

=£Sftt3s*KB 


P«dat of fodanA north-east 

tuixmr firtb like 


hmght in the south-east, where the most extensive icc-field 
in tiie WanA called Vatnojokidl, covets about 4000 square 
miles. Tlie outliers of this ice*field come close down to 
the water, hardly leaving room for passage between them 
and the seaj some of these ore the loftiest summits in the 
WanA as Onnfiygkull, which is 6406 feet high. South 
of tho west end of the VatmgSkuII, called Skaptfi^Sknli, 
stretches an inhabited slope, interrupted by several smaU 
bills, and intersected by considerable streams. Tho east- 
most part is colled Sffia; then follow Landbrot, Mclfol- 
lanA and Alptaver. 'West of this tbe land rises again in 
the hl^alsjgkull and the EyafjallajukaU, the latter IWng 
5593 feet mgh, and here again the mountains come close 
doTO to tbe aro. West of the EyaQallajCkull is i^o largest 
jdain in the island, stretching westward to tho moustun 
drain terminatinjgin the low capo of Beyl^ucs, and backed 
on the north side by several isolated monntains, among 
which the far-famed Hecla is prominent; its height ari- 
proaches 5000 feet. This plain omsists of stretches of grass 



and oajmalatig* 

^ sonthem and part of the eastern coasts of Faxafldi, 
as for as Epykiavlfc, are very-barren and desolate, being 
entirely rugged lava tracte; but the lower parte 
of the hills dien be^n to bo dothed with grass, affording 
lastara for sheej^ cattle, and horses. North of Kcykjnvffc 
js a Jong and narrow firth called HvalfjStfSur (WhalcfirtU), 
and farmer on a shorter one called BorgarQvrSnr (Buigh- 
firth> Be^en the extremity of the latter and tho central 
highlands there IS a large and fertno district, coasisting of 
grassy valley divided by low hills, and an extensive pinin 
cov^ with marshy grasslands. This district is a fair 
speomen of many of the inhabited parts ol JcclanA Tho 
level lanA the ralloy bottoms along the river banks, and 
dopes of the hills, ore covered with 

'“ii” frequently boggy and maralnr. 
Tue hilis are partly covered with heather, and in a few 

stunted dwarf Mrch. Districts similar in 

? 2^ ^^^‘SurfjSdiur are the Dalir (Dales) on the 
south side of BreifiifiSrSnr. ths. ’FTiAnnn.tna.A.u «« *i 


the Fljdtadalshdtafion 
western half of the phrin 
a«d the Eevkianw 001 ^ 
«^taito The no^-west peninsula consists, as al^dy 
ro»K»w firths dtrided hj- high and narrow mountain 

seldom lower than 2000 feet In seSreSS tw 
^ ‘‘ «>n«8ts of 


out oS^iSSS ’ ^ PcrpeuSlarl 
affordifif bnedinir ^ ® couple of thouBand feel 

Mw^oSSfthf W “® number of sca-fowi 

covereAwft^^ ™ ‘**® ®‘®®y *1®?“ >»«ng parti 

^uiis£^ Sjs* “**« *“ 

Iceland present *1 firths. The east eoasto c 
aad fertilo Sf ^J-aSodSttr a lonj 

I»* good sheep pSutage, rithSStS^ Piagi^rajWa 
“"arod with atM ough its hills and slopes a- 

most other diatricte*rf^t^ ^7^ *** t 
«»ea thatthemhsbilS?!,^ J?.® ' 
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fhs end of fhs bs^ info tie interior, the ferms farthest | been frequently disturbed by volcanic outbreaks, espedaDy 
TTiIgTi^ bang about 50 miles from the sea. [ oS Cape Seylganes. ^ , 

tf>— As tbs sTWTw Jfn g IS at *>Ti altitude of fiom 2500 to 3000 I On account of tiie same Tolcamc aclivil^', hot flings are Sat 
iaj-*- all the b^est mountain-tops are cones covert Trith ; frequently met throu^out the idand. The common 

per^tual sno^^ Beades the ice-mountains already men- | name for Oremin'Icdandic is “bverr” (canldroi^. He 
tioued, tbae are ssTera! on the Trestem part of the central j chief of these hot wrings is G^sir (Gu^er). See 
TtfcWgTT dj^ snch as gofejSfcuTL LangjSfcnlL EiiifcgSkclL &c.: | GiiiSiifiS. 

Sme&n^dkuII, at fks point of the peninsula se parating flie The only mineral worked to any extent in Iceland is 3GEer> 

Faxafidi andBr^igorSnr, reaches thehe^tof 4713 feet. [ snlpbur; the principal mines are those of EifenTlk and 
All fitcM mountains ate snow-capped. Most parts of the | Myratn. Of the Icdandjqar used for polariang optical 
iaian ii arp efn ifitetJ xcr fh r anging fn height from 5000 to • instruments. Only ouB mine has been worked, 'diat of 
3000 fset, Tbs tops are usually bare gmi tocliy, but the ' SelgnsfaSir in the east of &e island. Iiimestone is found 
dbpss axe to some extent covered with grass and heather. : near Bey^avH^ and has been worked a few years. Iron- 
Most of tli*^ monntains of Bseland have been volcanoes ore is found in many parts of the island, bnt not in paying 
ftnii at least t wenty- five of &6m have been active within the quantities as suitable fuel is wa n t ing . Alnminium occnxs 
bistozicalperiodof the island, that ^ the last- 1000 years. | near Cape Beji^anes bnt no attempt has been made 
It was ohserred 1^ Mackenzie that there ere two volcanic to work the mine. Coal has also been found in one place, 
fonnstians in tiie isianii^ one consisting of fiat ^eets of bnt has not been worlxd. There are considerable qnan- 
hasalf, the o^er of more irregular hiHy accumulations of fities of lignits called in Icelandic smtarbrandur, in the 
tiachyts obsidian, y-chasj and otber volcanic masspR. The nor^-west peninsula j some successful attempts have been 
fo rma- of these, there can be little doub^ is of Tertiary made to use it as fn^ bnt it has not been worked to aiqr 
ase — a psrt of great 2Qocene volcanic plateaus whic^ extenL Feat is found, and is used as fuel, in most parts 
oa'the one hand extend southwards &roneh the Faroe of the Maud. 

TsIbthIs aT»^ fltp \rest of ScoBand to the north of Iceland, { Icdand is rich in streams and rivers some of them Bivcs. 
and on the other sketch northwards and westwards £sr carrying a large volume of watery as, however, the fall is 
into Greszdand. The oBier volcanic masses are of recent ste^ in every casey tbgr ate not navi^ble even small 
dat& TnaTgnd ties fling Kean fhn theatra of volcanic activify ; boats. The longed ace JI[]6tsS, mnning sonthwacds from 
at two widely separated periods fhou^ we do not yet the central highlands, a^ S^dl&nda^dt and Jokulsd a 
know whsriier during the interval the a c tiv ity was wholly l^oBum in riie north-east^ nmning nor&ward. The last- 
dormant. Of the PT T -afi ng volcanic mountains the best * Tiamsd river is 113 miles in length, the oriier two 108 
known is Heels £K>in which eighteen eruptions have i TnOas each. Of other rivers may he mentioned the Hvffd, 
been' recorded; the last took place in 1843-46. The i part of which is called 01fns4, nmning nearly parallel with 
intervals between the ecupdons'lmve varied greatly; some- 1 HvlfS in Boi]^r^orSur, Blanda nmning into Hdna- 

times it has xemained quiet for six years only, at other times- 1 fidi, l^iaSsvotu in SkagaQo^nr, and Lagaxfijdt in the 
for seven^-two years. As wiSi most other volcanoes ^6 I east There are several ziveis named Hvitd (white river), 
hei^t of riiis mountain varies with rite eruptions. Thus | so called fiom their milly waters caused by the ^cim 
before the eruption of 1843 its h^ht was given on { mixtures carried down from the h^hlands. The principal 
Gunlan^on’s map as 4931 feet, whOeEjeruIf measured the [ waterfdls axe — Skdgafoss and Sdljalandsfoss south of 
mountain in 1830, end found it to be only 433S feet The { Eya^allajokuH, Ghtdafoss in S^dlfandafljdt and Dettifoss 
eeriiesth^oiicalen^rios thatof 1104, is cdebxated as the | in Jokul^ d ij^om. Of the lakes piiigvEdlavatn, about 
'*Eand-zain winter,” the second, m 1138, as rite "great | 25 miles nor^-east of B^^avik^ and Mfvatn in the 
darkness” hum rite qusnti^ of ^eseject^ One feature i north-east of Iceland are the largest. The former is 25 
of the T c eTandi c emptious not riom Heda only, bnt from I miles'inciccamfeience, and the latter 36 miles • its wafers 
other oriSces'in the island, has been the pxodigions quan- | are studded with thir^-fonr small tsIp-tkTs affording breed- 
ri^ of £ne dust discharged and the great distance to which > ing-places to a large number of water-fowL 
riim material has been carried. Thus in the year 1766 a | The climate of Iceland is not nearly so severe es might dimate. 
colnnm of ariies rose out of the crater of Hecla to a height t be supposed from the latitude. At Beyljavlk the mean 
(ff 16,(^0 feet into the air. Tolcamc dust &om riie : temperature of the year is 39° Fahr., of the summer 33° 
Icelandic vents has riequently been home l^" upper air | and of the winter 29° 18'. The temperature of Aknreyri 
cuneuts so as^to &I1 upon the Faroe TsTawis^ and has even | is 32° for the year, that of riie summer 45° 3' ami the 
been carried in conridexable quantities as far as jSbrway ; winter 20* 7'. There is tiierefoie great difference between 
on riie one side and the nozriL of Scotland on the otiier. ! tiie north and Qie south of the isTand. Anothar difference 
. He^toHeri^fheEariSjOrKoriugj^zuMyidalgoknllmay'! may also be noticed; while the dimate of tiie south is wet 
be mentioned; its last empiion (fiie ^rteenth known) took I and variable^ that rf tiie nortii is dry and z^gnlar. The 
place in 1860. The most tremendous volcanic outbreak mean temperature of different years sometimes varies as 
in Iceland was that which took place in 1783 in or near mneb as 10°, and the mean tempeiatnre of tiie Mma mnnth 
the SkapfAgokn^ on the north-west border of tiie Tatna- has been known to vaiy as mndi as 27°. One featnre in 
jokuD. Two principal lava streams flowed firom it : one the dimate has been noticed by all txavdieis, that fe, the 
of fkem was 30 miles in length, from 12 to 15 miles in dearness and purify of tiie atmo^her^ rivalling that of 
breadth, end 100 feet deep, and the other was 40 miles m Italy, mountains being seeu distinctly at a distance of 100 
le^th. It has been calciilated that tiise two streams miles. The rainfall is considerable in tiie sontii and the 
cover m area of 420_ square mi^ This eruption de- east of the island, and snow-storms and gales axe frequent 
sacyed aiKcur or indirectly one-sixth of the iiA^fents | in winter. Thunderstorms occur mostly in winter, 
of ^ islan^ or one-half of all the live stock. From i 2fb cereal is grown in Icdand, bnt in some places tiiexe 

T outEeis of the Vatnajoknil eriqitions nowand 1 is found a kind of wild oafs (Arena arenarit^, called in**®°' . 
tcCT place. To tiie north of Tatnajokiill a range of Icelandic "mdur.” Potatoes^ catrots, turnips, and several 
cent^ extends ssj&r as 3lyTatn. The last out- I kinds of cabbage bare lately been cnlfivated with conrider' 
bre^here ^k place in 1875, when flne volcanic dust was • able success. He gtasses,'wild and cultivated, are of the 
oi^tiai^d lu gre^quantify, some of it being carried as ' greatest importance to the inhabitants. He only trees 
lar as jiorway. He sea around the coasts of Iceland has j found are the dwarf birch, rardy higher 12 feet, and 
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The state church of Iceland is the Lutheran; and all the 
IcelAuders, xnthout exception, belong to ih One bishop 
and 141 deigymen minister to the spiritual grants of the 
islandera The bishop is appointed by the king, ^e 
pnrisheA ate 290, but the livings are only 141,- from ‘which 
it may be seen that many ministers have to serve two, and 
some even three parishes. The king appoints some of the 
ministers,' and the governor-general others with the advice 
of the bishop. The ministeiB are paid partly from the 
revenues of church property, and partly from rithca 

The Ic^ndecs have long been f^ons for thmr education 
and learning; and it is no exaggeration to say that in -no 
other country is such an amonnt of information found 
among the classes which occupy a similar position. ^ A 
diild of ten unable to read is not to be found from one 
end of the island to another. A peasant undets&nding 
several languages is no ratify, and the amount of ^neral 
information which they possess might be envied by many 
who have had greater facilities for acquiring knowledge. 
Till within the last few years there were no elementary 
schools in the island ; all riiildren were taught by their 
parents or near neighbours. Now a few elementary 
schools have been started, but their number is still too 
small to make any genetri difference in the education, 
For classical and general education there is a college at 
Beylgavili^ witii seven professors and about one hundred 
students. There is also a college for ministers, 'vrith three 
professors. The general physician of the island, assisted by 
two medical men, gives lectures to medical students ; hut 
those who propose to enter the legal profession have to 
attend the nnivetsify of Copenhagen. 

There is less difference in the material prosperity of the 
Icelanders than in that of the inhabitants of more advanced 
countries. One does not find the algecfc poverty so often 
seen in large towns and among the agricaltoral popnlation 
of some of the most ciriUzed countries of ^rope. On the 
other hand, wealthy men, or owners of extensive properties, 
are unknown, the richest man in Iceland deriving only 
£B00 a year from his property. Altiiongh no abject 


poverty is seen, there are more paupers comparatively than 
in more popolous countries, and the poor-rates in many 
paridies exceed all the other taxes put together. The 
Icdandeis are often too liberal in granting relief, which 
in many cases breeds idleness, carelessness, and want of 
forethought. It is also to be noticed that in few countries 
is it* so easy to live with as littie labour as in Iceland. 
On account of the climate, out-of-door work cannot be 
conducted for more than fi-ve months of the year at most, 
bat even this time is not used with so much energy and 
skUl as it mi^t he. The haymaking, carried on for two 
months in the year, is the only work which is prosecnted 
with anything like energy. Fishing is prosecuted not 
continuously but periodically. The want of activity among 
the Icrianders is to be ascribed partly to their slow tem- 
perament, and partly to their utter want of training. They 
are veiy fond of gathering any amonnt of miscellaneous 
information, hut thdr 'want of trrining prevents them 
from taming it to practical account. There is no doubt 
that they are endowed with intellectnal Acuities of a 
superior kind, and, with proper training, might make fat 
more of their country than they do at present. It appears 
that the island could easily support eight times the number 
of the present population, if its resources were properly 
developed. Crime is rare ; and the moral character of the 
Icelanders is about the same as that of the other countries 
of the north. 

The census of 1870 retnmed the population of the island 
as 69,763. In 1801 the popnlation was only 46,240 ; in 
1880 it is estimated to have increased to 73,000. The 
birth-rate is about 33 per tiiousand, and the death-rate 24 
Nearly the whole of the population live on isolated &xm^ 
the number of each family, iududing servants, bring on an 
average seven. The chief town or 'village is Beykjavlk, 
with about 2500 inhabitants. It is the seat of the 
governoT-genetal, the bishop, ’the colleges, end tiie superior 
court. In the north-west is ^aQSrbur, with about 400 
inhabitants, and in the north Akoreyii, with the same 
number. (j. a. h.) 
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BTO^m 

9B0-9S0 

980-4030 


SasA TeHUag. 1080^1100 

{ 1100-1150 
1150-1330 
1330.1348 
1348-1384 


Continental (1384.1820 
Inftneiiee, <1830-1890 
chiefly Xone. (1890-1418 

Balk Age. 1413-1530 


fiefonnation. 1530-1575 
Scnabsance. 

1700-1780 
1780-1768 


Gnidnal 

Decay. 


Becoreiy of 
Iceland. 


1768-1800 

1800-1850 


0850-1874 

tl874 


Poetry of TTestem Tslaiids. 

Early IceUuidie poets, chiefly abroad. 

Xcelradle poets abroad. 

era ehanffe. 

Abx a^ his aC hocfl--»THOitoPo--VernflctdaT 'writing begins. 
SAOA«wiaxE]i8.-Seeond generation of historiqiiii- 
SkoxBi and his school— BfographcrK. 

era ^jo^onetie tikoapft 


I. fhe (FommanwKttH. 4<i0 pears. 

Settlement by colonists from Western Isles end Norway. 
Constitution worked out— Brents of cailler sagas take idace. 
Ghrlsttaiii^ comes in— Brents of later sagas me plm. 

Peace— BedeslastfeBl mganlzatlom 


Pint civil wars, 1208-23— Rise of Stnrlnngs. 

Second dvU wars, 1328-58— Ball of Great Houses, 
t^ange of Imr, ISOl— SahmiBsSon to Nonregion kings. 


^lleetlQg and editing— Foreign romances. 
^niallata.-Cop>ishi— Kew lledbisrtiil poctn b^na. 
Death of oldtraditions, 4^ 

Only MedUeral poetry flourishes. 


Oin>— Printing— Thfrd era i/pAoaerib cAanpe. 

First antlQuarians. 

HAXJ.G& 1 U— Paper cc^ea token. 

Jos VTiuasek— A mi Magimsson^MSS. tidcen abroad. 
Eggert OlafSBon. 

Finn JoDsson— Icelandic scholars abroad. 

Eationaliatlc XQOvemenb-.iEon)poan influences flrst felL 


XI. ifedfftralfsm. 250 pears. 

Foreign Inflnence through Norway. 
Epldemlcs^^^BQ 

Isolation from Continout— EngUsh trade. 
Ht. HC/bnRatiba— Adfotuts Ha/s— jOseay. 820 pears. 


Bdigions struggle— Now organization— Hanso trade. 
Dduish monopoly— Pirated* ravages. 


Jiatiion, 1707. 

[759— Sheep nlagne^ 1762— 


Smidl-pox kins one-third 
3 ^ Great famine, 10,000 “ 
g S ^ BriQition, 1765. 
g J Great eruption, 1788. 

S Beginnings of recovery— Travellers make known idand 

to Europe— Free constitution in Denmark, 1648 

tv. jUhtfem lUland. 

Moacm thooebt ana Icatritag^-Icdanaic aAolnrs abroad. | laen^ng treatth and popntaHon-Piw* trode, lasi^oa Slg- 

nidwon and hwio Ale atmttde—Bmleniinp* 

Home rule grunted '' 


Histobt. 

T\’'ith its istdated situation, inriement dimate, scent natuml 
^vantogM, end spatse population, Iceland is yet oC Mali interest to 
tlie liutonan, plniolcmi^ and IteUmteur, To the first Ae excellence 
mcimtrinde of its bistoiical records, the curious pluses of life to 
vhieb they bear vritnes^ and the singnlar dreumstanoes which have 


atome a 


determined the existence and life of the Tentofiio conunnni^ for e 
thousand years apart from the rest of the European family, axe all 
attractive. By the philoloeist the island is reverenced as the home 
of a tongue wtoch (though Bke our own it has suffered deep phqnetio 
change) yet most nearly represents in a living form oJgTd bv 

our earliest Tent^o forefathers. And hy AP*"® V 

students Iceland is fondly regarded os the la'*'*’ ' i 
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A gcMt tea and wwia* ^«nct atwoma can 'jo itaced, (!' 

tom yonw, M. KcUl 

Oablia, preceded and foB^aU 
teIati8M{n»nytohoiMlflic4^ 

liea who lone ownyed its destinies. Besides this most tmgWMa 
immi£ti(mofftUtlicTOCwneiwwa 

of TifinM seelrfnff a free liomo in the nort^ TW Jwl c^iwi 
•So^l^thoT&inff times; theyliad . 
helnbgUiQlE stay-at-fome kinsmen sgainst the 
ffcw^&ad-kingp who, when bo hod crushed 
after timse turbulent colonbts 

followed up his victory by compelling them to bow to his tjile or 
fly^n to fresh haimts whcmMtliqr^^W 
with% projeeta Such were Ingimund tho Old, HeU^Wn, 

Thord B^ie (who had wed St Edmund ; srand-daiiriitCT), Amlun 
ghackle, Bryniulf the Old, Uni* to whom llondd piwnlsed Hie wri- 
dom of the now land Sf ho linld mhke the settlers nekiiowMge lilw 
aalaa& a hopdeas projeet, and others hy whom ™ 
north, andeoat^m almost completely ** clnimr^ (3) In 300-P30 
a few m or e incmaeta direct from Kbrway completed tho settlement 
of south, north-east, aud aouth-easU Amoim them were £arl 
Hrollang (half brother of Hrolf Ganger anil of the «rst ml of 
Otkneyi; ^Iti, HrafukoU Frey’s priest, and tho sons bf .rtsldom. 
FuUy three (matters of the land was settled from tho west, and 
ftmnng thoso unmigFuits thoro was no small proportion of irish 
hlood. In 1100 theta were 4300 fninkluis, f.A, aZiont 50^000 sonls. 

The unit of loelandio poUtlca is the homestead with its fianklin- 
ovner {pucnd{)% its primal orminlmtion thohundrcd*inoot (ihin^'), Its 
tie tho or oideftaiiwiSp. Tho idiief who had led n Iwnd of 

fciuamon and dependants to tho now land, taken n claim ” theiv, ond 
parcelled it imt fee^ among thorn, natomlly^ became Hicii* leader, 
prmidingaa priest at the temple feasts and sacrifices of heathen times, 
acting os president and speokor of their moot, and ns their rcs{K)ti* 
afbfo cepresentarire towards the neighbouring chtefe aud their clients. 
^ woa not ft feudal lend nor a local sheiifi, for any franklin could 
ohantthia gdFortf when he would, and the rights of *' judgment by 
peen^’ wera in full nso ; moreover, tho ofiico could bo Ijcmicathcdi 
sold, divided, or pledged by the possessor; still tho gotii wd con- 
siderable power and infloeneo us long as tlie commonwealth lasted. 

At first then was no higher orgenlmtioit, but disputes lictwcvn 
ndghbouring (felofs and thrir Clients; and nxicertaintyosto tho law, 
brought about the OouMuiion Uffiioi, a Pfifi, which appointed a 

ceuM moot for the whole iriand, the Al-thing, and a speaker to 
geaku riimla “ law '* (prineinslly that ibllowed by the Oula-moot in 
Korwa;A ; the J^ams of Thom Gdlir, 964, settling a fixed mini* 
her of local moots and ehioftaindefl^ dividing the iriaml into four 
quarters (Hms characterised by Ari r—norfh, thickest aottled, most 
completely aottlitd ; south, best land and griiatest 
remarkaWo fornoblo families}, toeachofwhicha Iwad- 
cofl^^«q^ewi(mrt;*wa8asMjgned;andtIw/mioiw!ion^^ 

the jSm-S/wiXar Id. 1030), who set up 
tribunal in criminal matters, and 
But here constitu. 
Ikelaw-nwldngbodyiimdefewnndwnimporl* 
wt mod^cat^ ^ ^’wo *1'" loo wreak fortlio 

defied ih, q.eate'. power Z mt 


258) the fcUbwnssiott oi wic imwii-*, w 

toSkwtocc iul2tt3-64, under Cisur^e i and Hip old OmimoJi 

^^aUKi Iws BKulc tlic sul'jccl Itis own inln" Jlritra^, /<«»< i 
Grdoiis, he. 
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w jjaiu Mcvoific & 

'W w 0# aveSdsd; wen the aw.Wi« rii^i 
umowtu^ while ftev secured peoee for a time, provoked ia the 
end the , tropes whicl put im ^to tlie commokwalth. 

>.»SKasfe.'a?i 

im the mew were moved 
Lg on a clvlV^T, while the 
and mortkAB] nlatid occu* 




AJMsYtoinn. The W^hop.. Iff thr ij.-id-' rt the AJ-lWw 

(HI 123r, ewo'«* con'W'wMe 

of tiwm UwUtiBttishtd an n ; l» o, Tliorlafc «f SUlholt end John m 
H oler, tkttf iWiclr votti! taiot' #t the Al-lhJiip eft. r .|i.r rx- 
eininetion of their eleitiw to tlwt ilhtinctwii, and on- , f.iidmun.l, 
receiud the lilleof “Oiwl" f.f “.T* 

Fnll details as to re.-h siastic.tl lihtory «iU l-c fonwl lu the i 

^'jccImuUm noVoRricedioro^^ loiMorol, dri. niHiiR 3Mt of 

and holds for eoltoistrtiec, fur, tiibORli ly ««'» P-’,'" 

aovr in fa^'ouredlocnlilifs the bay, nlf-Miwn, was Ihr w»y ivgular 
Sop. lu Jumie districts ihctiOicrfcnad fowling were of iiiiMf tunc-, 
but iilnc-tciitlK of Hip iiopiihtion UmA ly tliur ilitip and tattl^ 
which caie them food, clothing, and jwwlnrt^ tor rxi^tt a^ 
rnabliw thrtn to iiniiort woo«l for building, iron tor toob, and a fiW 
luxtfricx, os honry, w-ine, grain for bn'wlng, and fortign clortu\ fur, 

Ac. Life on each holllc^lCsld was tt‘gulnrly portion* vl out (.ut.dtK.r 
occiiiiatioiis^nshiiig, Miepherding, fowling, and lb** injjjortanl hay# 
/naktflgaml fiipNcatlicring— occupying thpaiimnw r; wlnto in-UDot 
huriiicsv— weaving, lool-m.iklng, Ac., filbd np the torig winter. 

The j ear was broken by the epring niiil inooi* thr gnat 
Al-tliingiupi'ting at midvnmnur, tbr mmivigp mid arval galh* nng«i 
after tbcaiimiacr, and the long>iilp fia^ts nt nildwintir. T)3»rp 
Hvtcf but two (legnes of iiirn, uvo and unfrip, though t»niy th** 
franklins had any iiolitirol ]ioww; and, from Hip very u*riurr of thr 
lif^ social Intprcoursc was peculiarly unnrtreiintd and unftttcred ; 
goof ami llirall lived the MUje Ihcs nte the eatnv foiiJ, jj«vke the 
same tongue, and dilhrLd Jit tic in clotliiiig or lialilt**. T)i** 
poorest franklin was the social i^pinl of the prniuli^t cbhf, and In 
a few gcuerationv the ftved manor lamlicM it(|>viul'iiit iniglitln- 
cckiiio ihrir peer in publie tstiinntion, pro\iiKd he got a honi< ^lead 
of biv owii. The thmit had n Ijdii«p of Ids own ami wps ratlipr 

A *a> ft •aaa._w 



biivii AliVA ill *18 feiis- <v A*Ub oiea^a weiv ^ 

lucnt of Chris! jatiity in Iceland tlipy kept more at home, atill 
visiting the Cont/neiit, however, for ptirt*nHcs of state, snlts^wjlh 
clngy, Ac. But the trade wwn from the fii^t in foreign (Kor^p) 
ImniU almost ntiiroh’. 

fw..-. -I.- A. ^—4 1 l-.at.. .A 



lu eiyoy i jjo prouis w i»r lana w iiirii suer nan pven lo hip riiua'ii ; 
tho priests mantod and othetwhv Itclmvcu like tlic ftunklttis around 
them in crcn*-dny iiiattcra, famiing, trwdlng, going to law* like 
laymen ; so that, tn aidfe of tlip efliirts of the niotv c.ime<t rliwrcli 
roformcn, the church was poneripsa to proinotr centralization 
against the fciids and Jealousies of the great nou(«s. 

Tho old life in the roiiinionwealth was turbulent and anarchic, EFcit'* 
hnt frre imd varied ; it jirodticed men of mark, and fostered braveiy, of the 
adventure, and prn^ss. Tim groat clitcfs were iiidvid only groalvr union 
itnukllns; but their ircAlth and coinitiunUve luxury ga\f Ihnnaud 
loisuro and opportunities for culture which nii«ed them as exompics chance 
leaders anwc tbdr fellows; tho pride of birth preserved a of law, 
MroKty of feeling ond high standant of honour niuid iiiii^ of 
rtolcnco and chicane. But all this now cciuhnI, and there was left 
but a low dead level of poor i>cftsant proinietora without vrido iu 
the past, political II 
catoiess of all sove ] 



VI nil sQTv iiuw lo Jive oy as itiiie jnuour os, po^siMo, ami 
pay as few taxes ns they could to their foreign lalcw. The tolaml 
received a foimgn ravemor (iVrrt, ITMsfJori, or Sftpfatntmodr ns 
M )ms b<»n sucM&siycly called), and was itarcelled out into loeal 
Canties administered hy dicrilTa (ortshwiaifr) appointed 

bytheidu^ A ro^wl court took the place of tliC AMMng ^Wrts } 
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the local Imsiness of the local things iras earned out hy the 
{hrcjupstjori) bailiff, a snboidinate of the sheriff ; and the gdSojfS, 
thii^, quarter-courts, trial by jury, &:o., rrere all completely swept 
awav 1^ these iunovatioxis, whum Imve continued with mere changes 
of deinil till the present century. The power of the crown was 
increased by the confiscation of the great Storlnng estates, which 
were under-leased to fanners, while the early falling off of the Iforse 
trade threatened to deprive tiie island of ue means of existence ; 
for ^ great epidemics and emptions of the 14th centniy had 
gravely attacked its jjastoial wealth and ruined much of its pastnie 
and fishery, for the time at least. The onion of the Three Crowns 
transferred the practical nde of Icdand to Denmark in 1280, and 
the old Treafy of Union, Inr which the idand had reserved its essen- 
tial rights, was disregarded ^ the absolute Danish monaxchs ; but, 
though new taxation was imposed, it was rather their careless 
negl^ than their too active interference that damaged Iceland’s 
interests. But for an English trade, which sprung up out of the 
half-smufflling, half-hnccaneering enterprise of the Bristol mer- 
chants, the island would have fared hamy indeed, for daring the 
whole 15th century their trade with En^nd, escorting su^hur, 
eider down (whidi the En^ish tan^t them the value of), wod, and 
salt stook-&h, and importing as oefore wood, iron, hon^, wine^ 
min, and Bax goods, was their only link with the outer world. 
This period of Iraand’s existence is toroid and eventless s she had 
got peace hot with few of its blessing; all ^rit seemed to have died 
with the commonwealth ; even sh^erding and such agricnltnie as 
there had been sank to a lower sta^ ; waggras, ploughs, and carts 
went ont of use and knowledge; aimiitectare in timbei^ecame a lost 
art, and the fine carved and painted halls of the heathen days were 
replaced l^tfurf-walled hams half sank in the earth, and lasting at 
best a generation ; the large decked loggers of the old days gave way 
to small nndeckea fishing-boats ; it m needless to add that lettw 
were neglected, and tiiat all remem^nce of the commonwedth 
perished utterly. ^ 

The Befonnatm here as dsewheie had a one-sided effect ; it 
wakened men’s minds, opening new vistas of hope and new fidds of 
tho^ht, hut it left their bodies and dreumstanoes little changed, 
or, if at all, for the woise. Its necessary complement^ a social and 
political revolution, never came to IceHand. The Hanse trade 
r^laced the English for the worse ; and the wretched Danish 
monopoly which succeeded it when the Danish kingg b^gan to act 
a^in with vigour, under tiie stimulus of Euiopeau changes, was 
still le^ profitable. The ^ehes and hospital lands were a fiesh 
power in the lumds of the crown, and tne subservient Lutheran 
clergy became the most powerful class in the.idand, while the bad 
system of nnder-leasinjg at lackrenfrand short lease with nnsecured 
tenantrightextendedintbiswayover agreatpart, at least a quarter, 
of the better land, stopping any possible progress. The details of 
the regions change are nninteresting : neany all who took active 
part in it on either side were men of low type, moved by j)er8onal 
motives ratherthan rdigious zeal ; and, 'Aon^ it should be noticed 
that the fires of martpuom were never Ifght^ in Icdand, the story 
of the c^sSy accepted Befbrmation is not altogether a pleasant one. 
"When it was once accomplished the little knot of ^e men who 
wne to the front for two or three generations^ stirred by the new 
lire that had been breathed into the age, did nobly in preserving 
the past for a latertnne to value and apprecute, while 
Odd and Hallgiim exhibit the noblest impulses of their time. 

A n^jdague, that of the Eng^b, 6amn, and Algoine pirate^ 
marked the dose of the 16th century- and opening of the 17th, 
cans^gmde^read panic and some devastation iii 1679, 1618-10, 
and 1627. nothing points more to the hdplessness of the nati^ 
conation than t^irpowerlessnessagainstthesetiTesome foes. But 
the 18th wntuiy xs tiic mostgloomy m Iceland’s annals. Small-pox, • 
famn^ shrep dsease, and tiie awful eruptions of 1765 and 1788 
follw each dher in terrible succession. Against such fearful 
visimtion^ whidi reduced the population by about a fourth, little 
comd he done, ma when the only man who mi^t have rous^ the 
Ic^ndemrom tiieir mis^, distress, and impoverisWent, thenohle 
Md TOtnohe ^g^piatssoa, a hero of tiie old type, wm drowned 
in full caien in 1768, it is baldly to be wondend at that tWn p. 
grew fTom ^ to irorse, and that a listlessness and toiiiidity ci^ 
over nataonri cbatactet, the effects of which it is on&hemninB 

work was done and 
^wpnhhshed abroad, were only concerned with the , 
T^, and Jon Widalin is the one nan of nark, beside Eggert J 
Ohfsson, ^^o vroAei and ™te for his own ^eration.i * ^ I 

7®" agitating Europe crept through 
Iceland, and, now that sisholars and terdlers of 
naric and influence had drawn attention to the idand, its 

jrfae rationahsbc norenenlj an unlovely attenpt at reform, 


headed by iSomxiB Stephenson, a patriotic, narrow-minded lawyer, 
did little good as far as church reform went, but was aceompan!^ 

vnthin fheir teach the practical knowl^ge^ of day. A U^i§ 

Enowledfi^ Society, such as Brougham delighted in, was formed and 
did some honest work. STewq^pereand periodicals were pnhIiAed, 
and the very stir whidi the ecdesiastical disputes enconiaged did 
good. When free trade came, and when the free constitution ot 
Denmark had prodneed its legitimate effects, the intdligent and 
able endeavonis of a fewpatiiots such as Jon Signrdsson were able to 
push on the next generation a step farther, in sjute of snch^l^cd 
ohstades as tiie sheep disease. Questions of a modem poUti^com- 
plexion arose ; the cattle e^oit controverqr and the great home 
rule straggle began. The intellig^ce of a people whose love for 
knowledge and mentel attainment^ave always been high seconded 
its leaders wdl, and after thirty years’ agitation home rule was 
conceded in 1874. The absolute gyahmadr and hirdaljoTi became 
popular ofSdals assisted by dected hoards. The AUdiing, a mere 
council of powerless ddegate^ was rqilaced a representative 
assembly of two diamhers (composed of thirty memhers chdsen'hy a 
a popular and wide suffrage, ana six crown nominees) with lemdative 
pow^ and other reforms were comprised in this grant: Turther 
mliticd change^ sndi as the introduction of a jury system to xmlace 
tiie Danish nmmre-and-assessor procedure are now being considered 
by the liberal pa:^. There are many peculiar drcumstauces 
present in the condition of Icdand, the absence of towns, eqndity 
of sodety in a sense whidi exists in no other European commnni^, 
difficulty of coxnmnnication, and the intense conservatism and dis- 
like of activity or change whidi must necessarily characterize a com- 
munity so long isolated and ** forced into laqr habits for lade of 
opportunity.” But that emigration should have hegnn, and fami- 
lies left the old home for Canada and tiie United to seek a 
better cUmate, a richer soil, and the hopes of progress whidi are so 
distant athome, is certaiiJyxemarkahle ; and, if the difficulties which 
must surround emigrants who have never seen a road, a tree, or a 
plou^, on their first taking up an agricnltuial lifi^ ore overcome, 
tiie results may be very importot to the mother country. 

LnxRATinm. 

JPoeiry , — ^Icdand has always home a high renown for song, hut Poetry, 
has never produced apoetof the highest oraer, a fact forwhi^ one 
can onlyacconnt by noticing that the qualities which in otiier lands 
were mastsonghtforimd admired inpoet^weicin Iceland laviehed 
on the saga, a prose epi(^ and that Icelandic poetry is to he rated very 
hmh for the one quality which its authors have ever aimed at-- 
melody of sound. To these generdizations there are hut few exc^ 
tion^ albeit, in considexing the history of tUs bxandi of Icdanmc 
literature^ we are at once met by an apparent contradiction to theni^' 
a grom of THietaB which possess the very qudities of hi^ imagina- 
tion, deep pathos, frcdi love of nature^ passionate dramatic power, 
and noble sunplidty of laxiguage which Icdandic poetiy lades, dhe 
solution is that these poems do not hdong to Icwnd at slL They 
ate the poetry of the “Western Idands.’^ 

It was among the Scandinavian colonists of the Britidi coasts that Poefzy 
in the first generations after the colonization of Icdand therefrom a of the 
magnificent school of poetry arose, to which we owe works that for Wester 
powerand beauty can he paralleled in no Tentoniolanguage tiUoen- lalands 
tnries after their date. To this school, which is totalty distinct 
from the Icdandic, ran its own course apart, and peridied hefoio 
the IStii century, the following works hdong (of mdr authors we 
havescaredy a name or two; thdr dates can he rarely exactly fixedr 
hut thty lie between the boning of the 9tli and the end of the 
lOth. centuries), daasified into groups 

a. The Bielfi trilogy (last mbiloat save a few veises, hut pre- 
served in wse in Siromund Qr{p8S(m?s Saga), the Eaiaing 
ganty vnaDeoXh of SiahnaT (in SatvaTor 8agt£\, the fragments of 



ChiStta Seng, and Vol%vndar4pisimy 
h. The Dramatic Poems iSboLay ofSkimi, the 

qf Sarlard, and several fragments, all one man’s work, to 
whose schMl belong, probahty, me Lay underlying the story of 
1 vat’s death in Skioldunga Sagae 
c. The Didactic Poetry : — wimnUmal, VafihrvdnimaL Alvia- 
mol, 4re. 

A The Genealogical and hlytholorical Poems i^SyndlorlAod, 
wnften for one of the Hauzda-Eaii fanoly, so famous in the Orkneva *. 
Tnglingariod and Bwaa^VSna, by Thiodnlf of Hvin ; 

c. The Dirges and Battle Songs,— such as that on 
BaUle, by Thiodtdf of Hvin or Homklofi, shortly after JP' ® 5 
Birge, between 950 and 969; the LarULay on 
1034 \ BiaTJcMMil (fragments of which wo have, and of 

more is found in Hrolf KrakVa &iga and in Saxo), t ^ _ 
There are dso fragments of poems mHalfa8aga,A^Vl^^^LP^ 
ana’s Saga, in the Latin verses of Saxo, and the by 
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tioDB of tbe Jiisli Uhuw, nod rlu) tSie l2tli wntxay Iktp 
JRafptarf Zay if The PrmHf Sonff (HatanuiQ, and £ra» 

iumaig to icwch va may add those sUib^t Gloas-poanu, the 
Thu tur, \rhidi also belong to Westem Isles. 

Poetry ^ Oreenhud^ leelttnd^ farthest eoVm^ fonnded in the lOth 
of Omii- ecntoix, tre oon the tiro Layu of AilU and prohobly Eymi^fsvi/Bk, 
Und. tihich, thoDgliL as tms to he e3n^ted, of a veiider himer cas^ 
yet heloug to tne Western Isles sSiool and not to Iceland. In form 
all tiiese poems belong to tiro or three classes an ejpdc 

“cantilena^; faf, agonealogfcalj^m; efn^ songsef praise. An., 
imtf en in laodiiicatiom of the old TentonSc metre which we know 
in Beowulf; mhfr and foHr, qnll and (diam eongain a more lyiie 
measare; am inaf. a dialog poem, and UoA, a lay, in d^o 
measure soiled to the sn^ect. 

Ihe charactertsticsof uuB IVestetn school axe no doubt file xesolt 
of the contact of Seandinavian colonists of Gio tildng-tide, Hving 
Htcs of the wUd^ ^adventure, tossed by war and stom, with an 
imaginati^ and idriHsed race, that exerdsed upon them a vew 
sltungand lasting indnenca (the eflTects of which were dso Mtm 
Inland, hut ma ^wentTrayh The freauent intermarriages 
witicii mfngied the best families of eitber race ere sufficient nrool of 
the ctee commimiott of Northmeii and CWtg in the 9ih aul lOth 
centnTtes, while there an in the poema tbemselveB tcaces of Cdtic 
umholejg;, longiuige, and mannets.t 

Poctryof whenanete^totheeatlypoetjyoftheScanffinamneantl- 

the com- nent, prnerrad in the nme-atoTes on the nemoiial atonea of 
swede^ Kora ay, Md Sanaarl^ in the didaetio Bammah £be 
wealth, ffiwnro&anjr ^ S^ntd If., Baftiis’e lay, StadiifA LBri 
and ut oontinantal, and all entinly coneoniiat to '£e 

OW fogluh nwtnrin netnvfediiw, and treat 
** thattne Icedandio 

5E? *“ *9® it their Tone natuiailv 

^cenda. The oafy mfleience between them ia that. whUa^ 
fandemrotal chma ctene ties of Arewdne®, plain abaightfann^! 
nee^onda certain stem wyof JookiimatMimcominM feb^. 


d^. Indeed, it is in Snoni’s JBiAi, a poetic gnminar of a tcit 
pmect hand, Hint the best esui»ple3 of the whole of nortliem poettr 
ere to be found. The last pert, Eatiatat, n treatue on metr^ was 
written for Bari Sknli about 1222, in imitnlion of Earl Bognvnld 
and Hell's Eattalykili (Ofavie mefyiea), of 1150. The second naii. 
SMi^par^fiua^ a gradna of synonyiM and mntheis, whi<^ con* 
tains over 240 ^notahons^fronn 65 poets, and 10 anonymons lays— 
atxeesury o! Terso-waa composed: e, 128a The first part an eoc- 
qnWte sketch of nerthem mythology, Gylfa^twing, was piohably 
mfixed to the whole later.> There is some of Sturla's poetir in 
hm isfduffnga iSaga. and verses of Snorri occur in the Onm* 
fnaiieal on ficutes of speech, &c., of Okf, which contains 

about one hundred and forty onotatioinB iitnn various anthora. and 
was \^tten about 125a 

Bendes those souro^ tho Zfres of Snorri end later anthora 

contain a gmt deal of verso by loolnndio poets. Kinc Harold 
S^ids^ who fsU at Stamford Bridge 1066, was both a nood 
^0 and eomp^ MmsdC Many talcs ore told of him and Ids 
poet risitoiB ma henobmen. The Icriandio sagos also comprise 
whirii & partlyMnuln^'P^r tho worit of the I2th 
wad 1^ century editors. Thus there ore gennino pieces in EiaTa 
(cbm, 84, X08, 126, 146), in fmnfocla, EWfe 

^rfonlrt (two and a kalf stanzas, Xandnamahok), 

Bkrne ifaga* ^avonfe SaM.KomaEa Saga, 

“'S*® wwtUras rabbiaib li^sfect in aa 
arnainimtal wheraTW fbare was a chance of doing ao. 

fo thy any be added two or three wiaka of a temi-litererr kind. 

i^ed men, lut l^beroes and waniora. Such are 
(a parejdtniso of Cato’s Distidw). 
ftnraUoflhy of MomnSbJ 
®®nk)i ^hmnikinga^n^ (by Bishop EetQ) and 
^OMlendinga^4rim^ which has praserv^ hnef natifisfi nf 


Ik 


epod Idrth (neiriyriwxiTa!. tooi Men of 


««d noUo pathos of ^ ^ 

Mdiindfc'^,^^ ^ aSlJtaiSE 

sgs^sa 


l«tlmns would 

or Alexandriaa rgrdw, ^****'**“®f 

ft«p ebM^ni^r ^ a®y «n ^res fc 
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of the langoace is well illnstrated hy the new metres os compared 
with the md Icelandic Drcit-kMcdi in its Taxied forms. Most of 
the older liimnr and Diktat are as yet nnpiintcd. Many of the 
famlnxcdi are printed in a volume of the old Nordiske Likraiur* 

The effects of the Befoimation was deraly felt in Icelandic litem- 
tore, both prose and verse. The name oiHallgrim Fetexseni whose 
Passionrhffmns, '*the flower of dll Icelandic poetry,” have been the 
most mpmar coinposition in the lan^ago, is foremost of all writers 
since we Second Cuiangc of Faith. Tne gentle smetness of thonght, 
and the exquisite harmony of wording in his more Uuin 

justi^ the popular verdict His Eymn$ wore finished in 1660, and 
published fu 1666, two great Protestant poets thus being contem- 
poraries. A collection of Beformation hymns, adapted, many of 
tlicm, from the German, tlie Sblar-hoobt had preceded them in 

lain Jic ^ 



physical distresses that weighed upon (lUU IQMkJAU, VUAAUUa wvr 
were still written, ceasing about 1750, Bimnr composed, and more 
elaborate compositions published. 

The most notable names are those of Gie improvisatoro Stephen 
the Blind; Thorlak Gudbrandsson, author of Uffar-llimur^ d. 1707 ; 
John Ma^usson, who wrote Rristafia^ a didactic poem ; Stefan 
Olafsson, composer of Psalms, Bimur, &c., d. 1688 ; Gnnnar 
Fdlsson, the author of Giinmrslag^ often printed with the Eddie 
poems, c. 1791 ; and the famousEg^rt Olafsson, traveller, naturalist, 
and patriot, whoso untimely dc^ in 1768 was a great loss to his 
country, which his energy and talents might have roused from its 
torpor. HiBjffuita<Zar-5aldT, a Georgia written, like Tusser's Points^ 
with a practical view of raising the state of agnculture, lias always 
been much prized. Paul Widaun*sdlt1ics am very naive and clovor. 

The Beformation had produced a real poet, but the material rise 
of Iceland has not vet done so. Sfany have written, but few have 
shown any great talent ; perhaps the best has been Sigurd of Broad- 
firth, many of wh(»e |iretticst poems were composed m Greenland, 
like thorn of Jon Biornisson before him, cl 1750 ; John Thorlalo^n’s 
translation of Milton’s great epic into Eddie verso is praiseworthy 
in intention, bnl^ as may be imagined, falls far short of its aim. He 
also tamed Pope’s Essay on Man and Elopstock’s Messiah into 
Icelandic Benedikt GrcSndol tried the same experiment witli Homer 
in his Ilion's Kvasdi^ c. 1826. There is a fine prose translation of the 
0iymy hy S\reinbiom£giIlson, the lexicographer, both faitlifnl and 
poetic in high degree. ^ Mai^ poems of varying hut litUe merit 
will bo found in the mxiodicais of this and last century, the serious 
verse being pseudo-classic for the most part and fal^to in tone. 
The satiric verse, sncli as John Tliorlaksson’s on liingnns Stcplicn- 
son’a projects and reforms,” and the ditties on all kinds at snjcis 
cT occasion^ are better, but mudi of their meaning is lost to a stranger. 
TTiili the latot sdiool of poets who have begun to imitate foimgn 
metres(unalliterative} and to translate foreign poets, it is hardly worth 
whflo to linger. A translation of Shakespeare and of semral of 
Byron’s poems may be noticed as curiosities. Of minor poetry Ihcro 
is still an abundant crop ; oven in Gimli, tho far-oif Canadian colon}', 
In Memoriam’’ verses and wedding-hymns of irrepronchablo form, 
bat wooden thought, are printed and adinircd. Tliat Iceland, most 
idyllic of modern lands, is capable of supplying subject and material 
for something higher than all this tlicre isno doubt ; but; before any- 
thing of real worth can be written, the old stock-in-trado of worn-out 
mythology and pseudo-patriotism must be thrown aside for ever. 

ffistmry and Bi^raphy.—'nxo real strength of Icelandic litcra- 
tare is shown in its most indigenous growth, tlio “Saga.” This 
iSi in its purest form, tlie h'to of a hero, composed in regular 
form, gov^od by fixed rules, and intended for oral recitation. 
It b^rs the strongest likeness to tho epic in all save its unver- 
sified form ; in both am found, os fixed essentials, simplicity of 

S lot, chronological order of events, sot phrases used oven in 
escribing the restless ploy of emotion or the chongefnl fortunes 
of a fi^t or a storm, while in both the absence of digression 
comment, or intrusion of the narrator’s person is invariably 
mointeinea. Wio grew up in the quieter days which followed 
the Change of Fnitt]1002), when tlie deeds of thegmt families* 
lieroes were shll chendicd hy their descendants, and the exploits 
of tlie great kings of Norway and Denmark handed down with 
reverence from the months of those tliat had fought ond sung hy 
their ffldo. Telling of stories was a recognized form of cntcrtaii^ 
ment at all feasts and gatherings, and it was tlio necessity of the 
reciter which gradually worked them into a regular form, hy which 
the momoiy wos rdieved and tlie artistic features of tho story 
allowed to be more earefnlly clahoratcd. That this form was so 
POTfect must bo attributed to Irish influence without which indeed 
ttere would have been a saga, hut not tho same saga. It is to the 
TTOt that the \mt sagas belong ; it is to tlio west ftat nearly every 
dossio umto whoso name we know holongs;and it is predsoly in 
the west that the admixture of Irish blood is greatest, in compar- 

tliere wfll he^ deep divergencies 
style, and .teste, tlio richness of one contrastiDg irith the 
chastened eimphcily of the other ; the one’s hnlf-coniichnlf.eaniost J 


bombast is wholly unlike the other’s mm humour; the marvelloufi; 
so unearthly in the ono, is almost oremble in the oAer ; but in both 
are the keen grasp of character, the bitingphiase, the love of action, 
and tho delimit m blood wliich almost assumes the garb of a rd^- 
ona passion. 

'When tho saga had been fixed by a generation or two of oirf 
redteis, it was written down ; and this stereotyped the form, so 
afterwards when literary works vrero composed by leanied men 
(sudi 08 Abbot Earl’s Stoerr^s Saga and Sturla’s Jslendinga) the 
same style was adopted. 

Taking first the sagas relating to Icelanders, of whidi some thirty- lodau. 
five or forty remain tlirico that number, wo find that they were sagas, 

first written down between 1140 and 1220, in the generation wbidx 
succeeded An and felt the imjmlse his books had g^ven to writing; on 
separate scrolls, no doubt mainly for the reciter’s convenience ; that 
they then went through all tho difTerent phases which such popular 
compositions have to pass in oil lands,— editing and compounding 
(1220-1260), paddingandamplifying(1260-1300), and finally collec- 
tion in lar^ MSS. ^14th centuir}. Sagas exist showing all these 
phases, some primitive and rough, some refined and beautified, some 
ag^in diluted and weakened, according as their copyists have been 
faithful, artistic, or foolish ; for the first generation d MSS. have 
all jicrished. We liave also complex sagas put together in the ld& 
century out of the scrolls relating to a given lociuity, such a group 
as stOl exists untouched in Vmnjirdinga being fused into such a 
saga as Niala or Zaxdcda^ Ot the authors noUiing is known ; we 
can only guess that somobdong to tho Sturlung school. According 
to subjed; they fall into two dasscs, those rdating to the older 
generation before Cliristianity and those telling of St OlaPs contem- 
poraries ; only two fall into a tliird generation. 

Beginning with the sagos of tlie wesl^ mostperfect in style and Of the 
form, tho earliest in sntgoct is. that of Goid-T/iori (c. 930), whoso west, 
adventnrons career it relates ; Ren-ThorVs Saga tells of the burning 
of Blund-Kotil, a noble cbicf« an event whidi led to Thord Gelli^ 
reforms next year (c. 964) ; Gislfs Saga (960-80) tdls of the career 
and death of that ill-fated outlaw ; it is boantifii^y written, and the 
verses by the editor (ISth century) are good and appropriate ; it has 
been Englished by Sir 6. Dasont ; EmFs Saga (980) is tho life of 
a hand of outlaws on Wbalesfirth, ond espcdally of their leader 
Honl. Of later subject arc the sagas of Havard and his revenge 
for his son, murdered by a ndgbbouring diicf (997-1002) ; of the 
JleaAh SlaugMer (990-1014), a typical talc of a great blood feud, 
written in the most primitive prose ; of Owmlaxtg and Srafn 
(980-1008^, tho rival poets and their ill-staired love. The verse in 
this saga is important and interesting. It has been Englished by 
Messrs Morris and Mngnnsson. To the west also belong tiio three 
great complex sagas EyTi^jggia^ and Laxdoila. The first 
(870-980), after notidng tlie migration of tlio father and grand- 
father of the hero poet Egill, and tho origin of tho fond between 
them and the kings of Horwa}', treats fully of Egill’a career, 
his enmity with Eirik Bloodaxc, his service with ^tiielstan, and 
finally, after many adventures abroad, of his latter days in Ice- 
land at Borg, illustrating very dearly what manner of men those 
great settlors and their descendants wero, and the fedings of pride 
and freedom whidi led tlicm to Iceland. The style is that of Snorri, 
who had himself dwelt at Boig, and Dr Yigfusson is inclined to refer 
it to him. Eyrhjggia (890-1031) is tlie saga of Politics, the most 
loosely woven of all the compound stories. It includes a mass of 
information on tholaw, religion, traditions, &c., of the heathen days 
in Iceland, and the lives of Eirik, the real discoverer of Greenland, 

Biom of Broadwick, a famous chief, and Snorri, tho greatest states- 
man of his day. Dr Tighisson would ascribe its editing and comple- 
tion to Sturla tlic Lawman, & 1260. It is known to many English- 
inon froni Sir Walter Scott’s xmraphrase. Lascdmla (910-1026) is 
the saga of Bomancc. Its heroine Gndnin is the most lb moiis of all 
Icelandic ladies. Her love for Eiartan tho poet, and his carect 
abroad, bs betrayal by his friend BoUi, the snd death of Eiartan at 
1^ hands, tho revenge taken for him on Bolli, whoso slayers arc 
tliemsolvcs aftcrnurds put to death, and tlio end of Gudrun, who 
becomes an anohoiito after her stormy life, make np tlio pith of tho 
ston>L The contrast of tito chara^rs, tlie rich stylo and fine 
dialogue whidi an so remarkahlo in this saga, have much in 
common mth tho best works of tho Sturlung school. Mr Morris’s 
Lovers of Gudrun is founded upon it. 

Of ^0 norft there are the samis of ITomaft (930-60), most pruni- Of the 
tire of aU, a telo of a wild poets lore and fends, containing many north, 
n^ecs of tho heathen times ; of Watardah (890-980), relating to the 
family in Watcidalo ; otffaV/rcd the Poet 
(996-1014), narrating his fortune at King Olaf s court, his love aflaire 
fioftRy Ms death and burial at Iona ; of JSeek-dale 
(990), which preserves tho lives of Askoll and his son Viga-Skuti; 
of Swarf-dale (980-00), a cruol coarse story of tho old &y8, witli 
some Mod scenes in it, unfortunately imperfect, chanten 1-10 
^g forged; of Vi^Qlvm (970-90), a Kno story of a heathen 
fiero, brave, crafty, and ernd ; it has been Englished by Sir Edmund 

aJSa ...» xJ the sagos of ffreUi tho Stronc 

(1010-81), the life and death of tne most famous of Icdondio out 
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ortiM 

east. 


Of the 
sontfa. 


lav^ihoxeal stoxy of T^bose caxeer is inixed up viththeinythiGiiI 
odTeatUTes of Beowulf^ liere put dovn to Gretti, and late 
lomantio misodes and fobiddns fcdk-tdes (Sr Tiginsson Trould 
ascribe ^eoeat parts of this saga to Sturb ; its last editoTi irhose 
additidiis would be better awayi must liave toadied it up about 
1300 ; Siessn Uionis and Hagnusson bave Hnglidied it]^ and the 
stories (ri tbe J^hticaUr Mtn and JM O’ Vwl (1000-30). Gud« 
mund riie and his ftmily and ndjAboars axe the heroes 

of these talesy which fom a little <^e. The Bixtidamtima Sam 
(1050-60]^ ib» otlfy comedy among the sagas, is also anorthem tarn; 
u rebtes the stnimes of aplebehui who gitu a ddeftaint^ against 
^eoHfiuniUeaofHienei^bonrhood, whom he soccessfuUy outwits; 
uUbtfra Thatfr is a later imitation of it in the same mnuorons 
strain. The sa^ of the north are zoimber and coarser than those 
of the wes^ hat hare agood deal of inuvidnal dhaiacteir* 

Of tdes rdatlqg to Oie east there survive the 'Weapon-firth 
(^ele,— the tales or Thmti^ tht XThUt (a OOOX of ihoivfefn fla 
(ft 08fi)j Erghriied by hir hlmnis, of Quwmt 
3h%raRcraJ0ame(lOOO>-lO(^,andoffhe ITrHpKm-J&eh ifan (97^ 
990}. an xdatiBg to the of Hof and their £^ds and hm for 

several generatimis,— end the stmy of SnufiAdl JWs iVimt (e. 
900). themosti^liioof sagasandhestoftheeastenilrM Of later 
times there are J^Zdui^e (997-4007). writteo mobaldy 

abort mo, and preaer^ in the nnconth bz&en ibvle of the 
oripnal (a broiherB revenge for Ida hiothex^a death is tbe substance 
of It j Bmn^hrossa Jhrttr is an appendix to itl and tales of 

(e. 9gn,«1iichbd(^totbBimaeof nuliamiar 

^ of blooddied uid 101 ^ 1 % TriftMjBle mS 

“* ®****®' ^ «■ «T*«»lied in fliat a Mai 
OTO- 1014 , a long imd eomplez stow into vhkib m xeona Uie 

£?; ^ whethw we look at .Wei amtents, m 

“<1 Mjtonal w^h^ the foremost of all suns. It drals 

canenmlftr vifK ftsA mI., r v _ uhhb 


Ahoutihayear of the battle of Hastinigs was bom one of thoHistorv 
blood of Queen And, who fbanded the famous historical schoid of 
ie^nd, and hSmsw produced its greatest monmnent in a work 
which can only be compared for valae the English Domesday 
Boob Hearly all that we know of the heathen commonwealth 
may be traced to the coUcotions of Axi It was ha too Btat fi yyd Ati 
the in which histmy should be composed in Ic<^nd. It was 
he that secured and put into order the vast mm otSxesmenUay 
that was already dying out in his doy, Andpttniapsitis 
the Idghest misB of all to him that he wrote in his oim ^’Danish 

towv and so ansnred&a use of Aat tongue by the learned and 

^turedm after raeiationa^ when, had he chosen to imitate tho 
l^ed of other Jandsi not only would the frerimesa and life of 
^ northern histaiy as we have it have been crushed out, but 
ae remaeiilw htaiatnre (heightened and purified by his influence as 
it hM now been) would hare sunk and disappeared. Art’s great 
f ” or 5ae JBbob AVnoft relating the history 

rt me kings oflmwire from tho rise of the rngUng &niiW down 
fr aedre^ of HaiaM S^oidmon in the yearrf to ora birth. 

book ^eomposedfrimi the dictation of old men such as Odd 
Kolsson, who had preserved tmditions in their family and cot 
gfoimUonfrom ^ntemporeries, from the genealogical mems. rad 
hottle-sonra, rad enlogia of the poctsi It 

ta m^ probaMe that he also comj^Ed shorter Af«p»’ 

to P^a^ ^ to Entond. The JToi^pabdk is pre- 

^^^^der^ekte^JAtes of^noiri, parte of it ^ost rt felro 
torn Axis haxto, for example, Tn^npa and JTarad 

TOr k, p^ to of It raly used os a fmmewutk for tho 
the -Jives of the two Olafrp and^ 

Mmus the Good. The best 

TluSooI; of SaameiOs rlandnonutMl'} isa most wonderfn] per. 


-- nwsub iHramoro oz au it ^mTm j fiffmane* Tiftiii f«i "y” \jjanwapmD6k!) isa most wonderfni pep- 
awisify Witt tow, the sole bond of s xaaA heatKmmmSfr It to divided into^ 

and eytyns iuHs^u it wme^ at once ^pitli and aBmmSr& rr “ bnei^acconnt of the dtoeoverr of the 

all earir Te«ifin^rn .. - - I j tue other four, one by one taking a onorter of the 'lanA ^p. 


Mdsaitaof the (&. tbe dmffi^of Kff 
Sd ^ «««» minntmea^ 


a Buace. ffift ‘ coniamea in so amoU 

mwmmn 

home at tod ires 


Of Green- 
land and 
North 
America. 


cemposed it about 1260 . to indoTiSt^ ana Have 

Bumy snaious Twsaa lel^ t**Lj inserted 
Bda^ ^ g. Caarnt: 

had (sTla^), a«^«™ Qwentoiid and 'ffine- 

stoay of the adventmes of mS (886-90^ a aood 



tobiiase]£ 

VUendingabeb, 


noticed. 

« Bnyn.wasidsohid «iy fK»S 

embedded ^ been notioed. * 

*®tell tides of numcions small 

|[iven in genuine 
ttve been com* 



A famooa confennonOT7nrfH^d^®i2^S*^ 

"MX a great edbo&^d ^ Smmund (1066- Sramnd. 

]pcs8eah5agetot^^ *ir™?!?i ^^oae learnlnc m ^ 
a. Mead "fan-S® Ho ^ 

«nd ae antiSw of a fig®‘ Odd-Ve^ 

to Homns fhe Good, in wSiKh "8* from Haald IMriSfr 

^tln. The idea thatlm^d he wrote in 


ISftceatn^. 




625 


. ICELAND 


Siu> 


Evil-deacon and the bobs of Harold Gille, m Jus . ^ 

(Shddzake), of which parts remain in the eoUcraons or 

ofAri. Kingf Lives, Martini KorlJonssoi>i wwt rf^ingw 

the B^edietine ministeri wrote (c, 1184) a Sweni from the 


ofitsomi. 


Bs^vmsa-SSgur i 


SnotrL 


followed SwetriTa death. They are prohahly by a (^^porar^r. 

The Latin JUves (f St Olaf^ Odd”^ in Latin (a 1176), commled 
&om original oathotities, and the Legendary -2m, by anouer 
monk whose name is lost, are of the mediosval Latin semool of 
Smmnnd to which GnnnlaT^ belonged. ^ 

Snorri was known to his contemporaries as a statesman and port ; 
to ns he is' above aU on historian. His position as a port and his 
- — ‘ * “ ’ — Snorri was 


bom in fl78, being on his mother’s side from the Myra 

ailv of Borg ; he was brou^t up in fostemge irith mmund s 


family of Borg ; he was brou^t up in fostemge ivitn eosmund s grot 
granuon Jon Loptsson, a great wef. His career be^ns with his 
marriage, 1199, wludi made him a^wealthy man* In 1206 he ujoyed 
from Imrg to Beeldiolt. He was twice lawman, and twi^ visited 
j^Qtwav-, where he gained mreat influence with fhe King ; but whm 
tlie enS war broke out he sided with Duke Sktfh and disobciyed flio 
king’s orders, w^reupon letters were sent out to his enemies to slay 
him (Skidi his patron having fallen), which command was ^tned 
out on the ui^t of 22d Sept. 1241, his own fmmds Md kins- 
men being bis murderers. Snorri wrote tbe Lives of the JITtnys, from 



Saga^ wHch has been iutcrpolated with thsettir 
- sagas in such a way as that thoy con be easily omitted ; jW 
Oi^s Saga, as in Seimkringla and the Stockholm MS. ; and the 
succeeding Kings^ Lives, ns in Hulda and Hrokkinskinna, in which, 
however, a few episodes have been inserted. ... . 

^ese worlm were no doubt indebted for their facts to An s 
labours, and to sagas writfon sbeo Ari’s death ; but the style md 
treatment of them are Snorri’s own. The fine Thncydidean q^eches, 
the dmmatio power of grasping clionctcr, and the pathos and poeti}* 
that run throng the stories, along with a humour such os is shown 
intbcjEtK^, andavaried gra^ of stylo thatnevrt flags orpall^ make 
Snorri one of the greatest of historians. ^ 

Here it should benoticed that Heimshringla and its class of MSS. 
{Eir^nnil, Jitfrashinna, Oullinskinna, Fris-hdkt and Kringla) do 
not give Ihe fall text of Snorri’s works. Tl^cy m abridgments 
mo^ in Norway by Icelanders for their Norweman patrons, the 
Ufc of St Ofa/mono being preserved intact, for tlio great intemt 
of the Norwegians lay in him, but all the other Kings* Lives being 
mote or less cutdovm and mutilated, so that they cannot be trusted 
for historic pnrposcs ; nor do they g^ve a fair idea of Snom’s stylo. 
As Englishmens knowledge of these works is often derived from 
Mr Lmjfs translation of a Danish version of ffctms&ringta (''Sea- 
lings ofNorway ”), this caution is needed. 

Kings* is a 12 th contoiy compendium of the .Sinks’ Lives from 

j 2 ite 5 Harold Fairhair to Swerri, by a scholastic writer of the sdiool of 
by other Siemund. As the only Icelandic abridgment of Norwe^an liistoiy 
anthoTB. taken not &om Snorri but sources now lost, it is of woitli, Itsxeiu 
titlo is Kanunga^tah 

Kor€gsKonunga4al,nowcaUedFagr^nna,iBaKoT8ecomgoniSxaa 
of the Kingd Mves from Holfdan the Black to Swerri’s accession, 
probabl^r^tten for King Hakon, to whom it wus read on his death- 
oed. It is an original work^ and conhiins much not found else- 
where, As non-lcelandio it is only noticed hrto for ^mploteness, 

Styrmi Koroson, a contemporary of SnoixPs, dying in 1246, was a 
distinguished churchman (lawman twice) and scholar. Ho wrote 
a Life of St Olaf, now lost^ his authority is cited. He also celled 
out lAininawxjiJMe and SwreSs Life, from hi^ MSS. of whicli onr 
surviving copies were taken. 

Sturla, Snorri's n^hew, of whom moremust be said belong wrote 
the JAtesjf Kings Bakan and Magnus at the request of flie latten 
finishing the first c. 1265, the latter & 1280. King BdkonCs Lift 
is preservedin full ; of the other only fragments remain. These are 
the last of the long and valuable series of historic works wbioh Ari’s 
labours be^u, &om which the hishny of Norway for 600 years must 
he gathereli 

A&w books idaiing tba history of other ‘Simidixi^^ 
will complete this survey. In Skieiidunga^bek was told the histoiy 
of the early kin^* of Denmark, perhaps derived from Ari's collec- 
tion, and running paralld to Ynglinga. The earlier pmrt of it lias 
perished save a fragment and citations ana paraphrases 

in Saxo, and the mythical Ragnar LodbroVs and Qongii-Brolfs 
Sagas; the latter part. Lives of Bardld Rlue-tooth and the Kings 
down to Smgn JZ, is still in existence and knoum os SkioMunga. 

The Lives ef St Knut and h4s Brethren arc of later origin and 
separate anthox^ps, parallel to Snorri's JAvesif the great Barwegian 
Kings, but earlier m date. TheX^m^ATfnp walAimarandhisSon, 
written e. 1185, by a contemporaty of Abbot Karl’s, ore the last of 
this series. The whole were edit^ and compiled into one book, 
often quoted os Skidldunga, by a 18th contuiy editor, possibly Olaf, 
the'WhitePoef^ Sturla's brother, gnestandfnend of Jung IValdimar 


IL, as Dr Yigfnsson has guessed, JemsaikingaSagts, the histo^oi 
the pirates m Jom, down to Enut the Great's days, also rmate 
to Danish history. Several veisions of it exist 

The Comdex work now known as Orkneyin^ is made m of the 
Baris* Saga, lives of the first great eorl^ Tiuf-jBinaT, Thornnn, tec. ; 
the Life of St Magnus, founded partly on Abbot Bobortfs Latin life 
of him, c. 1160, an Orkney work, partly on Norse or Icdandio bio- 
mpbies; a MiraeleAwde of the same saint; the Lives qf JSarZ 
Rognwald and Siceyn the lost of the vikiii^, and a lew episodes 
such as the Burning of Bishop Adam. A soholostio' sketch of the 
rise of ilie Scandinavian emp&o, ^eBoundation of Norway, dating 
c. 1120 , is prefixed to the whole. The Flatey-book text of this 
work bos been trandated I 7 Mr Hjaltalin in Mr Anderson'a 
Orkneginga Saga. 

Fareyi^gatoUB tlie tiQo of the converrion of the Ysereys or Faroes, 
and the lives of its chiefs Sigmund and Ltnf, composed in the 18tn 
century from their separate sagas by an Icdonder of tbe Stnrluixg 
school. 

Tlio saga has already been shown in two fonn^ its original ejdc Biogr* 
shiqxo and its later do\*olopment applied to iHe lives of Norwegian pldes. 
and Danisli kings and earls, askcrbiokat deeper and broader sub- 
jects tlian before. In the 18th contuiy it is put to a third use, to 
tell tlie plain story of men’s lives for their contemporaries, after 
satisfying which demand it dies away for ever. 

These biomphies arc more literaxy nn,d medieval and less poetic Lives 
than the Icrtandie sagas and king's lives ; their simjjfiicity, truA, chiefs, 
realism, and purity of style ore the same. They run in two paroBd 
streams, some being concerned with chiefs and champions, some 
uitb bishops. The former, as more important, will bo taken first, 

Tlicy ato mostly found embedded in the complex mass of stories 
known as Sturlunga, from whidi Dr Tigfusson nos extricated them, 
and for the first time settliem in order. Amongtbem arc the sagos 
of Thorgils andBaJlidi (ni 8 - 2 D,'thofeadand^peacema 1 dngoftwo 
great chiefs contemporaries of Arf; cS Sturla (1169-88), the founder 
of the great Sturlung family, down to the settlement of his great 
lawsuitky Jon Loptsson, who thereupon took liis son Snorri the his- 
torian to fosterage,— a humorous stoiy but with traces of the de- 
cadence about it, and glimpses of the evil days that were to come ; 
of the Burning of Onttnd (1185-1200), a talc of feud and fire-raising 
in the north of the idand. the hero of wludi, Gudmnnd Dyri, goes 
at last into a cloister; of Brafn Stceinhiamsson (1190-1218), the 
noblest Icelander of his day, warrior, leech, seaman, craftsman, i)oet) 
and diicf, whose life at home, tiavds and pQgiimages abroad (^ufn 
was one of tbe first to visit Becket’a slirine), and death at die bonds 
of a foe whom he liad twice spared, are recounted by a loving friend 
in pious memoiy of Ills virtues, c. 1220 ; of Aaron Biorlc^ssan 
(1200-65), a man whoso strength, conrnj^ and adventures befit 
rather a henchman of Olaf Tty^^on than one of King Hakon's 
tliaues (the beginning of the Ibuw that rise round BUho^udmuud 
are told here), of the SiaimfelUnm (1248-62), a pitiful stoxy of a 
family feud^in the far cost of Iceland, 

But ilio most important works of tliis doss ore the Islcndinga Sturla 
Saga and Thorgils Saga of Lawman Sturla. Sturla and his broker Thozds* 
Olaf wore the sons of Thord Sturloson and bis mistress TUma. He son tlm 
WAS bom and brought up in prospcitms times^ when all was fair for his- 
tho Stnrliuigs, hut his manhood was passed in the midst of strife and torian. 
war, in which his family fell one by one^ and ho hixnsdf, though a 
peaceful man who cared little for politics, was more tiian once forced 
to fly for his life, 'While in xeftigo with King Magnus, inNorway, he 
wrote his tiro sagas of that kmg and his father, ^ter his flirt 
stay in Norway no came ba^ iu 1271, with the new Norse law- 
book, and served a second time as lawman. The Islcndinga must 
have been tbo work of his later yenrG^ composed at Fidroy in Broad- 
firth, whore he died, 80th July 1284, aged about seven^ years, Tho 
saga of Thorgils Skardi (1252-61) seems to have been the first 
of his works on Icelandic contemporary histozy ; it deals with the 
life of his own nephew, especially his earner in Icdand from 1262 
to 1268. The second part of Islcndinga (1242-1262), whicli relates 
to the second part of tho civil war, t^ing of tlie corcora of Thord 
Kakali, Kolbeui tho Young, Earl Giznr, and Hrafn Oddsson. Tlie 
end is imperfect, there being a blank of somqyeara before tho fnm- 
montary ending to which an editor has aiiixed a notice of mo 
I awtWadaa.%. Jrttvkdiupa tiAte tdihn 

beginning and first part of tlie civil years, tbo lives of Snorri and 
SIghvat, Sturla's uncles, of his cousin and namesake Sturla Siglivats- 
I son, of Bishop 6 udmund,and Ihorwald Gizurssoii,— tiio fall of the 
' Sturhuigi^ andwithiiiomtlie last hopes of tlie great houses to maim 
I tain ilic commonwealth, being the dimox of the story. 

Sturla’s power lies in his faithfulness to nature, minute observ* 
anco of de^, and pnxi^ of style. The great extent of liis subject, 
and tbe difficulty of dcaung with it in tho saga form, ore most sldl- 
fully overcome ; nor docs ho allow prejudice or favour to stand in 
the way of the truth, a tiling hard ro avoid for one writing of con- 
temporary events in whicli bis own kinsmen have been concerned. 

Ho ranks below Ari in value and below Snorri in power ; but no one 
else ean dispute his place iu tlie first rank of Icelandic writers. 

Of tho ccclesiasiicu biographers, on anonymous Skalholt (tok is* 

xn. — 70 
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Bisliom* thD best. He vrote Sun§cr<'Wttkert lives of tbe ftwt five ^ 
lives. Slailholt . and biogtapbies of bis patron Bi^p mi «w of m 
^orlak. They an Toll of intermng notices of sow o^ muicU 
life, ^niorlak vras a learned man^ and had studied at 7am md 
lincoln, which he left in X161, ^l^e lives cover the yeow 105d- 
1198. The Life of St •/cAn, a great reformer, a contemponpr of 
Thtnodd, whom he employed to haOd a dmreh for hsnif u by 
another author (105^1121). The XJfc 9f (Sfudintcn^i as nriee^ 
recounte the earl^ life of this Icdondio Beeket till his decuon es 
bishop (1180-1202); his after career must be sou^t out in ZeZeiuf- 
{nga» It is written by a ftiend and conteinporaiy. A later life 
Arngrim, abbot Thingote, written e» as evidence of hu 
sabjnt's sanctity, tdia a gow deal about Iceutndio life^ be. The 
Ziree of Bishops Ami aiMZamsnes brix^ down our knowledge of 
leelonuio bietorjr into the 14th centniy. The Ibnner work is uzip 
happily imperfect; it is tiie xecoid of the struggles of church and 
sta'te over patronage rights and i^hes, written e. 1815; it now 


oiwipw, pnssb xanaT xunuamoii, u a oasnDuig Diogcani 
good anil pious man. whose chequered career in Horway and ! 

IS nicturesqa^ told (1324-^i)L It is iha lost of the sagos. 
Swap JwB Tahlo-Ttdk (182M9) is also worth noticing ; it con- 
tains many pimalar stories which the good bishop, who hod stored 
at Bologna and Paris, was wont to tml to his friends. 

The ^nitab ore now almost the sole materiel for Icelandic his- 
tory; thOT bed begun earlier, but after 1881 they got fbller and 
richer, iiu th^ e^ in 1480. The bert are Anntues MegiL ending 
1806, Ein&r aafiidnso^s Annals, known os " Lawman^ Aniial&^ 
xwhing to 1392, andpteserved with others in ao^e 

Aeio Annaft, last of aU. The Iceland^ ^plomai^um, ^ited hy 
dun oigur aBSODi contains what lemaias of doeds^ invuntories^ letters^ 
&e., uom the old day^ completing our scanly material for this dark 
period of the island's histoi^. 

union and change of law genuine tradition died out 
Vi with the great houses and the kings' lives and bteraphies ceased 

fo^gn topleasa ^ ordinary medieval hterotqmroaohedj^iidthio^ 

onsin. JTorway, and every one to take driightin it and put it into a 

tat ? few 


Ammts. 


Utera* 
tore of 


tic 

ssgaa 



Srien* 

tide 

works. 


^Snr?2?!i ^ Siddan-Sigur (BonuSof 

feelandWTrew eagerly 
tan« fonnded on them. IToise rmUm of 

Timr WnlviaBAn ^wmsn, A 1884, and the geoBranhv of 

of course of fOTtoomm 

/Jwmnrt. ...I flw poe^ toASa^t, 

A « tave Wte of 

ytol/ Urmund GWom’s frivm ^ Biarlxs- 

loat third of the HeUgTaad Bom (the 

Sagas, &c., contaiu£^i^i2„^^^?5^*» -dryouLOgeTa, IfrUhioTs 
tatittau nutter of to wwtt^ ^ “ ““ 

e«t}oyri greet poimJeiitv in they 

nunvlMmn. TOd |^ve_ matter for 


version of the hunons JSarlaam and JbMSphat, made for Prince 
Hakon, o. 1240, must not bo fomtien. 

The post-dassical liteiaturo talla chiefly under throe headi^ — Post* 
leliguras, literary, and scientific. Under the first comes foremost dasrical 
the noble translation of the Kew Testament.br Odd Gottakdksson, liter^ 
son of the Idsh^ of Holar. Brought up in Horway, he travelled tnro. 
in Denmark ana Germany, and toA upon him the new faith before Be- 
he ntumed to IcelanA where he oecame secretaiy to Biidiop IMons 
C^und of Skalholt Here he began by tmnriating me Gospel of works. 
Matthew into his mother-toi^gae in eecret. Having finished tiie 
remaind^ of the Hew Testament at h& own hoose at Dlves^ ho took 
it to Denmark, where it was printed at Hcokild in 1540. Odd 
afterwards tnmriated the Psalms^ and seveial devotional works of 
the day, Oorvuins’s M^s£U»j iso. He was mode lawman of the 
north and wes^ and died mm a M in the Laxa in Eios, June 
I55A Three years after his death the first press was set up in 
Iceland by John Matthewson, at Broidabblstad, in Hnnafioo^ and a 
Ghfpel and SpkUc Book, according to Odd's Tension, issn^ from 
it in 1662. In 1584 BiAop Godmand, who had brought over a 
qdendid fount of type ftomDeDmark in 1575 (wlixidi he oomideted 
with his own hands], printed a translation of the whole Bims at 
Holar, incorporating Odd's versions and some books (Proverbs 
and the Son of SinicA 1580} translated by Bishop Giznr, but 
applying most of the Old Testament hixnsrif. This fine rdlvtme 
has been the basis of eveiy Bible issued for Iceland rill 1826, when 
it ^ repla^ by a had modem version. For Wuty of language 
and maM rimplicity of style the finer Mrts of this v^on, 
e^’seialty tte Hew Teshtiiieit^ have never been snipassed in any 
worthily beside tlie work of 'tadale, LuthS; 
sod UloZa, foremost monumenia of the Teutonic tongues, 
xt. « J^colufiJcal work Iceland ever produced is 

Bishim John Widaliu (1666-1720), whose ' 
Md^mely style and srimpg eloquence made ''JohuVi Book,** os 
itia lovingly called, a fevourite in every household, rill in the 
pr^t ^tuiy It hw b^ replaced for the worse W the moro 
^ti^tal and polished Danish tracts and senuons. Theoloirical 
Iitciatm 18 ym mralar, and mapy works on this sulfiect, cmefly 
frm^^ns, wifi ^-Anind la to lisb of Icelandic Inb&mphera.' 

Banmssaaee jf loebnd dates fnan to beeinning of to Ifth ut^rm 
f “®*® andbetool themselTes 

wooBstrnebng tor coontiy’s histoiy ftom the 
gathered and preseri^ Amgrim Jema- 
Orumogan, 160^ere Hie 
tot-fnuts of this movement, of vhich Bitops Odd, Tborlak 
and Biyaiolf (vrortby ponillels to Barker and lund) irate the ivba 


-TiriJMra 

2^?*5?S3f 


WUUkCJ., 

many JwtM^ "" "“““eo tnmscnpts 

turf?*?®'*® Bartholin, a Done (d. 1000) roused tlie 

aras. remainSl in to tae good 

there are a few MRA his mag^ficent collection. 

Kd t^eSa™<S“&‘* « StoekholmTSd ta 

into ffdto ^ in ti>o iiiiWlT 

S at Ut^V n”f Sagas were 
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QisloBon, and of those foreign scholars in Scandinavia and 
Germany who have thrown themselves so heartily into the work 
of illustrating, publishing, and edilug the and poems (men 
like Mnnch, Bngge, Bergmann, Mbbius, and Maurer, to name only 
a few), can only oe refei^ to here. 

The first modem scientific work is the SerpcrjHUnam of Eggert 
Olafsson and Biami Faulsson, which gives a careful and correct 
account of the physical peculiarities — ^fauna, fiom, &c-— of tlie 
lal ffpd os far os coudd done at the date of its appearance, 1772. 
Theidondwas first made knoun to *'the world^’ by this book 
and by the sketch of IJnno von Troil, a Swede, who accompanied 
Sir Joseph Banks to Iceland in 1772, and afterwards wrote a series 
of ** letters” on the land and its literature, kc. This tour was 
the forerunner of an endless series of ** travels,” of which those of 
Hooker (1809), *Madccnzio (1810), Henderson (1818), Gaimard 
(1888-43), Paijiaill (1867), and, lastly, that of Captain Birton, an 
excellent account of the land and people, cranunea with informa- 
tion of every kind (1875), are the best. 

The maps by Olson and his colleagues, by Guimlaugson,^ and^ by 
the Fienmi Admiralty arc jgood. Emund’s work on Iho historical 
geography of the island is valuable and interesting Sqfn and 
other jj^odicals above mentioned contain many able papers on 
scientino and sociological matters. Iceland is an inl^sting field 
for the patholo^t and physician, and numerous mescal treatises, 
Icelandm and mreign, have attacked it. Dr Hjaltalui, the present 
medical director, is perhaps tiio best modem authority. 

The cathedral hi^ school merged into a 'college in 1801, which 
was fixed at Bessastad during its palmiest days (1805-46), and is 
now at Boykjavik. - Among its lists of masters several disti^uisbe^ 
names figure, for example, Sweinbiom Egilsson. whoso Homeric 
translations xrere issued as college **pro£min&” A law school 
has been recen^ formed at B^Savik ana a technical scJiool at 
hlocbuvdlir. The museum and libraiT, both at BoylgaTik, stQl 
in {he rudimentaiy state, ore to be nemy housed and extended. 

Icdond is emphatically a land of proverbs, whidi occur on 
almost every pa^ of the oictionop*, while of folk-talcs, those other 
k^s to the peo^o’s heart, there is plentiful store. Early work in 
this ^'reetiou was done Jon Gudmnndsson, Olaf the Old, and 
John Olafsson' in the 17fli century,* who aU put traditions on 
paper, and their labours have been completed by the magnificent 
collection of Jon Amason (1862-64), who, inspirm by the example 
of the Giimm^ spent great toil on his self-imposed task. Many 
tales ore hut weak ediocs of the sagas ; many were family legends, 
many Ac old fairy talcs wc aU know so well, dressed in a fresh garb 
suited to their new northern liome; bn^ besides all these, there 
are a number of traditions and superstitions not found elsewhere, 
the mass of which is of indigenous growth and oiirnn. Some of 
Amoson’s collections have been put into English by alcssrs J. G. G. 
Powell and E. Magnnsson, and Sir G. Dosent 

A few translations of popular and famous books, such os the 
Ardb^n one or two classic^ and a tale, Pilir og Stulka 

(**Iiad and Loss % 1850, complete the notabilities of Icelandic biblio- 
graphy. Mr Lidderdale has prepared a list of Icclandic-printcd 
uooks, which it is hraod may bo published ; the excdlent Oatdiogus 
of IBibins is of use for dates, &c., of editions. 

TJirliko England and Franco, Iceland has had but one golden ago 
of literature upon whidb all her fame must rest. Of its creations 
it has been truly said that they fill a j^acc none others could take 
in tlie hi^ ranks of Aiyan doWics. Tlio noblest bf tliem arc dis- 
tinguished by pure and strict form, noble heroic subject, and simple 
truthful sdf-control of style and treatment, free afiko from over- 
wrought sentiment or extravagant passion, and raised equally 
above euphemism and common]^co, but ever inspired by a weird 
iEscbylcan power, giim and tender, and rolendia ns that whi(& 
breathes tiirough those hiAorical books ot tlie Old Testameni^ to 
wliich alone dionld the masterpieces of Iceland’s greatest writers 
bo compared. 

Lakguaoe. 

The relations of Icelandic to the otiior Teutonic tongues may he 
best shown by a chronological treatment. It presents tiie following 
anomalies^— on the one brad, it has a highly inflexionid grammar, 
a pure vocabulary, and a simple syntax, points whidi would place it 
side by side with Gotihic ; but, on the other hand, it shows suemstrong 
marks of contraction and such deep phonetic changes, espcdally in 
the Yoweil^ as can only be panOlcuoa in tiio modem English. It 
is further notewortliy for its unity or lack of dialectic variation, 
and possesses exceptions! advantages for the philologist in the com- 
plete series of documents dating fiom the lltli eentuiy doumwaris 
in which its history may be most accuratdy and minutely studied. 

There is little doubt out that the Teutonic tiibes of tlie 4th cen- 
tnij all spoke one language, that, in fact^ of whidi the remains of 
' Ulfila (which may ho supplemented by a fbw inscriptions, such 
as those of the Goldou Horn and the earliest Danish rone-stoncs, 
.and a few stray words preserved in classic authors) afford us sudi a 
noble ^ccimen. The first differentiation occurred when tlio igtigltcb 
coloi^ separated in the 5th contniy from the parent stock, rad, 


following its own course of development, olroadjr ^by tlie time of 
Bede ^sented many new and peculiar characteristics in form and 
vocabmoxy. With me changes which produced the High German 
^alects it does not behovo us to deal here, so we may pass on to 
the Yiking Tide (775-925), the results of which were felt over a 
wide area, and are evidenced by the diangra which gave to the 
tongue of those tribes that took port in it a oistinctly Scandinavian 
character. 

Just as the earlier movement left its mark in Old English, so this 
one is dearly seen in &e speech of tlie Scandinavian colonies of the 
West^ eimecnally in Icdradic, but it is still wdl marked in the 
Eastern Scandinavian dialects— Swedidi, Danish, &c., os the fol- 
lowing points common to all cast and west, and marking them off 
dearly Ivom all o^er Teutonic tonguci^ will diotv strong stem- 
contraction reducing oil words os for as possible to a trodiaic form; 
i-imlaut carried out vo^ fully rad condstenfly ; tlie suffixing of 
tlio artido; and a peculiar vocabulaxy whidi has chosen out or the 
common Teutonic stock certain words for doily use, rejecting others 
xvhioh are common to all the other sister tongues — c.g., eld tor frCf 
ek^ for widmOf gamol for o2c2, cil^for m for and^ gSra for do, 
toliG for nimafif Ac. Tlie later Hanish mne-stones and those of 
Sweden, published by Wimmor, S'dve, Dybeck, &c.t will bo the best 
documents for this ^go of the Scandinavian tongue. 

Wo may now leave the Eastern Scandinavian dideots to follow 
tbeir own course, which has led tliem tiirough a path not entirdy 
dissimilor to that which Englidi has taken, and confine onrsdves 
to the Western Colonial didects. Those in their earliest monu- 
ments, the mnc-stoncs of Man, tlie coins of the ** Danish ” kings 
and earls in Irdand and England, the lays of tlie Western poets in 
the Edda collection, rad tlic earliest jKietipr of sudi Icdandio hards 
as Egill and Eormak, exhibit, certain idiosyncrasies which show 
them to have already started on their own career. Such arc the 
U’^mlautf the loss of to before rand the simxfiification of the vowel 
system (all aggravations, as it were, of the Scandinavian peculi- 
arities noticed above, while their vocahulaiy is, as one would c^ect, 
affected by the introduction of many English, Gaelic, and Latin 
words, eracdall^ those relating to ideas unknown in earlier heathen 
days, ecdcsiostical terms, &c.). Of these western colonies we are 
only concerned with the most important, Iceland; the Orkney's 
and Hebrides have no linguistic monuments later *&an the Edda 
lays of tlie lOth and 11th, and opigonic poetry rad rhymed gradus- 
jiugles of the 12tih ccntuiy; the influence of the Ilanes on our 
dinlocts and hook-English must bo left to English philologists ; 
wliilo in Iroland only a few personal and local names'now betray to 
the ear the former presence of the Ostman. 

The fact tliat one of tlie first Icdandio writers, a 1120, Ati’s Vn^v , 
oontcmporar 3 ’^i Thorodd, is agrammarian, and one of no mean power, stage c 
is our greatest help towards ascertaining the phoiicsis of the tongue jee- 
during tlib lieroic age ; and his evidence is supxdcmentcd by the limdio. 
Icdandio poets, whose strict adherence to metres, whieffi depend for 
their effect on a delicate harmony of sound rad a rigid observance 
of quantity, is absolutely to bo trusted. Thorodd’s scheme for ^e 
proper phonotio representation of Icdandio (whidi tlio English 
student may control witii that of Oim, our first spdling reformer) 
is briefly os follows. Tlio letters ^ lued in 

their ordinary dassio values (e alwaj's hard), tlio capitals n,s,D,F, 
G,L,M,N,p,R,s,T, being employed for the douhlod letters 55, &c. 

(enra consonant of these doubles xras of course scparatdy and dis- 
tinctly pronounced as in Italian now, rad, as Mr A. J. Ellis has 
proved, in Latin formerly); is used as in Old English for tli ; h for 
the asprate pure or combined hl^ 7in, Ac. ; boA these are of unvary- 
ing form ; s for es, gs, and i; for ng era only ho found in mc^al and 
final positions. Thus we get twenty-eight consonants. Tlie vowels, 
long and short, have their ordinary values [pal. 
a,e,i,o,u,i,E,riand oa, ee, &&], rad to them Iliorodd has added go [os] 
long rad short All tiicso vowds may also ho nasalized, &c., 
making twenty-seven in all; i rad it, whc&er consonantal or vocal, 
do not vary in form. The following points characterize the tongue 
at this period s-^udhrasneo to o in wo terminations, right employ- 
ment or the subjunctive, whidi has since gone completely out of 
use, retention of s in inflexion rad tiie suhstantive verb. Quantity 
was strictly observed in speaking, and also accent, rad no doubt 
people, as in Old England, spoke mudi more dearly, dowly, rad 
enorgotically than tlioy do now. Tho introduction or quantitative 
metres measured by tyllablcs is no doubt to bo ascribed to Cdtic 
influence, as are the line-rhymes rad assonraces and rimne-endings, 
which, ns ray reader of Snorri’s or Earl Bognwald’s 

ffatta4ykiU will see at the first glance, completely somiated Ice- 
landic pootr}' from tlio original Teutonic metne of tho Oontinental 
rune-stenes, of Beowulf, rad of Havamal. 

Thorodd’s sdiomo was unfortnnatdy never used in its strict 
oomdeteness, hnt it is partly employed in tho following 2ISS., 
whieh are of tho hipest authority for this ora of the Icelandic : — 
Blitcidariita, c. 1180, cd. faesimile*, LihclUis, c. 1150, ed. Mobius; 
tho Law mvlUfragmctita affixed by W. Finson to end of hia 
cd. of Ced. Bcgiii8‘Qrdgd8\ tho Stoekhdtm RtmiUes, c. 1145, ed. 

Wison; Thysiohgue, AM. 678, ed. faerimilci Agrip, c. 1185, ed. 
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18th. 

centazy 


DaUerap. For others see Table IL Prolegomena to iSifurZun^ 

Saga, Oxford, 1879. ^ V. i. it. 

The first era of diang^ ascribed by Dr Flgftisson to about the 
lifetime of Snorri^ is the mark left by Oie civil van and the cm- 
nezion vith Korvay (our 14rii oentuiy Wars of ttio Boses traction 
is in many zespectsilB parallel). Itisseeninthe^nonnalspcWDgof 


16th 
eentiizy 


of 

dialects. 


the editions of the sagaa^ &C:, ond is best exemplified by the famous 
AW- 132, e. 1800, and the^nnafss 1299-1806 (accurately 
printed in ppi 848-91, vid. iL, &urtunga Saw, Oxford, 187Q,— the 
loss of the s replaced by r, tiie vanishing of the vrumtauica d, the 
confosion of cs atiA at a, ao and co (the latter of cadb couple 
prevailing), the hgudwifag of the dental finals and the bluir^**'* 

8^ ^ into Si This stags of qpdling and pronunciation 

whi^ Aoold be adhered to in all vorks which must bo prii 
an nnifinm way, dictionaries^ gramman, dassio editions, &c. j.jiq 
stntot may be cau&med not to take the vagaries of None scribes^ 
or Noridzed Icdanden (sodi as Hawk) for important phonetic 
variations. 

Ihe second m of dianm is that whidi accomponied the BefoN 
mation, and witnesses to Sie mental and phyuisil stir produced by 
that movement. It is only heard in the rootasn tongue (for aU 
books^ save a few printed during the last few yean, follow the 
noti^lype of the llth and 15th century MSS. with few variations), 
but it is none the less de^ and important. Its leading features 
are the loss of quantify and intemtion, the confusion of the 
vowds y end u, at and ai, ey and au, aa and d,eiii and eyy^ 
Mta latter takhig fhe^sound of the former in each cose), the uph- 
wngization of the long vowels f, A 6, fi, — all changes which from 
their OTmmetry must have taken ^ce at one date, — the diflerentia- 
touching consonants^ It, nn, gn, &c., and of 
vocabulaw, whicn during the connexion with Norway 
England thioimh the *'l)ark Age "had been enridied with many 
^chand Eoglishwo^nowreceivedanimportant ai^entation 
^ JTcItoous terminology from Germany, while the Intcrconrso 
withD^ark to leaveita mark in loan-words and Bonidsms, 

ttestodc fjl whi^ tend^ greatiy to increase, till a reaction arose in 
the prment flionaph cxcnsahle, has been carried to 

langhaUe lengths. The metre ^cdandic poetry hod begun to 

^ fte agmewtoinonotwionsbeat of ftsBimiir, contain esainiiles 
"^oynmimdin^ioiu metres. t^iuvMuapita, 

rtrSri?i?" a’ “y conditions vUeb 

Classes nom exercumcr aw inAnAnii. ^ a cuurawa 


daTO the newspaper, the state school, the railway, the conscription, 
and the theatre, all tending to bring about in each great European 
state a sameness of life, thought, and speech through every nook 
and comer of its area. 

The gcncml characteristics of the Icelandic tongne are tlio«c of a 
qiokcn speech, jMzr execlUnce , — a pure and correct vocahnlaiy well 
suited to the every-day needs of a j^toral life, a pithy and liomcly 
vtonr of idiom (this shows csitcmally in the saws and jiroverhs 
wmch often recall those of Spain), a delicacy ond rcgnlaiity of 
q^ntax, which can express much with few and sinrolr means, and nn 
accuracy of tenninology well becoming a Icgal-mindcd iteopic. All 
these salient characters strike cvciy Server, hut the full beanty 
and power of tbo tongue as n %*ehicic of the bigbest cxprei^dion can 
mly bo tested by a careful study of the rnostcqiieccs written in it. 

TTn AflA fliaf Itna ViAf Marl 4lsn fimaaf 



gc fairly of the capacity, force, and sweetness of 
thb most dasne language. 

A few words are due to those who«c labours hare rendered the Philo- 
task of mastering it en^- and i»lcabant. The oldest philologist, lo^cnl 
Thorodd, has hem noticed; an anonymous grammarian of die works, 
next generation, e. 1175, attcmiitcd n cincsification of letters and 
sounds ; Stnrla's brother Olnf, tne AVIiitc Poet, applied the figures^ 
to, of Donatns and Priscian to Icelandic, in rmicli task be was 
followed by a contiunator. All these treatises were publi^brd along 
mth the TAtfhir, rbyined glossaries (coroiiiled in the Westam 
Islimds, probably in the Orkneys), in vol. ii. of the AM. edition 
1880 ^ of which they arc found nffixe^ Copcnhageii, 

Of modem irark^ those of Bosk, the founder of modem Icelandic 
phUoloCT, Egillson, the learned anther of the JWticJMcnn, otlicr- 
v™ well known W his translation of Homer, and Fritzner, the 
first real Icelandic lexicographer, deserve reverent mention. Hut 
for all praetiral purpms their labours have licen suivsisoded ami 
Gudiirand Vigfnsson, who*o /erfonriic- 
^ictiwary, Oxford, 1569.75, must, wlictbcr one looks to 
1 U*** mmplctencss accuracy, or arrangement, be 
pranouu^ the best existing dictionary of ony Teutonic tongne. 
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Chinese population is estimated at 33,660 {DeiOatihes 
Handds Arehiv, 1880)} and in 1878 there were fifteen 
foreign residents. 

See Jburik qfS. Oeogr. Soe., 1862; and Blahiston, FiveMmths 
mtht Tang4geSeang, 1862. 

ICHNEUMON (Eerpestes), agentw of small camivor- 
ons TnRmnniTa belonging to the family ViverridcB, and 
resembling the true civets in tiie elongated weasel-like 
form of the body and in tiie shortness of limba There 
are, according to Gray (JBt^ish Museum Oduhgue, 1869), 
22 spedes of ichneumons, the great majority of whidi are 
confined to the Abican continent^ the remainder occurring 
in Persia, India, and the Maky archipela^, and one, the 
Andalnsian iclmeumon (ZT. Widdringtmii, Gray), in the 
Sierra Morena of Spain, the last probably an African 
strag^er. Hie Egyptian and Indian ichneumons are the 
forms best known. The former (Hierpestes tcAneumoii, L.) 
isaninhabitant 
of Egypt and 
the north of 
Africa, where it 
is known to 
foreign resi- 
dents as " Fha- Bgj'ptian Ichneninon. 

raoh’s rat.” When full grown it is about the size of the 
domestic cat. It is covered with a fur of long harsh hairs 
of a tawny grey colour, darker on the head and along the 
middle of &eback^ its legs reddish and its feet and tail black 
It feeds on rats and mice, birds and reptiles, and for this 
reason is occasionally domesticated. Its fondness for eggs 
leads it to search for those of the crocodile buried as these 
usually are beueath a thin covering of sand on the river 
banks ; and its services in thus checking the multiplication 
of those reptiles were so appredated by the ancient Egyptians 
that they regarded the ichneumon as a sacred animal, and 
when it died bnried i1^ says Herodotus, ‘*in holy reposi- 
tories.” It is, however, eq[nally fond of poultry and their 
eggs, and its depredations among fowls considerably detract 
from its undoubted merits as a vermin-killer. During the 
inundations of the Nile it is said to approadi the habitations 
of man, but at other seasons it keeps to the fields and to 
the banks of the crocodile-frequented river. The Indian 
ichneumon or mungoos {Serpestes griseus, Desm.) is con- 
siderably smaller than the Egyptian form; its fur is of a 
pale grey colour, the hairs being largely white-ringed, while 
the ^eeks and throat are more or less reddish Like the 
preceding qieciei^ it is frequently domesticated, and is then 
put to a similar use. It is especially serviceable in India 
as a serpent killer, destroying not only the eggs and young 
of these creatures, but attacMng without hesitation and 
killing the most venomous adult snakea The fact that it 
invariably survives those encounters has led to the belief 
that it either enjoys immunity from the effects of snake 
poison, or that after being bitten it has recourse, as the 
Hindoos have always maintained, to the root of a plant as 
an antidote. Neither of these suppositions has stood the 
test of scientific examination, for it has been found that 
when actually bitten it falls a victim to the poison as 
rapidly as other mammals, while there is no trustworthy 
evidence of its seeking a vegetable antidote. The truth 
seems to be that the mungoos by its exceeding agility and 
quickness of qre avoids the fangs of the snake while fixing 
its own teeth in the baric of the reptile’s neck. The whole 
Thanatophidia of India stand in awe of tbia tiny but 
tenacious mammal, and seek to escape from its- presenca 
The mungoos, on the other hand, never hesitates to attack; 
the moment he sees bis enemy, **his whole nature,” says 
a recent spectator of one of those fights, ” appears to be 
changed. His fur stands on end, and he presents the 
incarnation of intense rage. The snake invariably attempts 
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to escape, bu^ finding it impossible to evade the rapid 
onslaught of the mnngoos, he raises his crest and lashes out 
fiercely at his little persecutor, who seems to delight in 
dodging out of the way just in time. This goes on until 
the mungoos sees his opportunity, when like lightning he 
ruriies in and seizes the snake with his teeth by the back 
of the neck dose to the head, riiaking him as a terrier does 
a rat. These tactics are repeated un^ the snake is killed.” 
The mimgoos is equally dexterous in killing rats and other 
four-footed vermin. 

ICHNEUMON-FLY is a general name applied to 
parasitic insects of the section Pvpivora (or Entomophagei), 
order Hymetu^terot from the typical genus Idineumon, 
belonging to the riiief family of ^t section, — ^itself fanci- 
fully so called after the Egyptian mammal {Eenpet^s), 
notorious for its habit of destroying the eggs of reptiles. 
The species of the families Jrimcumonufoc, JBrocontdm, 
EvanUdtB, Protitotrypidee^ and ChalddidcB are often indis- 
criminatriy criled “ Ichneumons,” but the term is perhaps 
properly applicable only to the first and second of these, 
which are respectively equivalent to the lehnemumesgenmni 
and I. adsciti of older naturalists, riiiefiy differing in the 
former having two recurrent nerves to the anterior wing, 
whilst the latter has only one such nerve. The Ichneumo- 
ntdm proper are one of the most extensive groups of insects, 
and have been murii studied by entomologists since the 
time of Linnaeus and Gravenhorst. Their sexual differences 
of colour, dsc., are, however, often so great that fresh 
discoveries are constantly being made with regard to their 
true specific relations, as well as new species detected by 
biological observers. Gravenhorst described some 1660 
European species, to whirii considerable subsequent addi- 
tions have been made; and at the latest computation of 
the En^h IdtneumoHxdcB (in 1872, by the Bev. T. A. 
Marshall), 1186 species, contained in 136 genera, were 
recognize^-~439 Braconidcs being also enumerated. There 
are 6 subfamilies of the Idirmimonidoe, viz., the lehneu- 
.moiiides, OryptideSy Agriotypides^ Ophimida^ TryphonideSf 
and PimpMdes, differing considerably in size and facies, 
but unit^ in the common attribute of being in their earlier 
stage parasitic upon other insects. They have all long 
narrow bodies; a small free head with long filiform or 
setaceous antennae, which are never elbowed, and have 
always' more than sixteen joints ; the abdomen attariied 
to the thorax at its hinder extremity between the base 
of the posterior coxae, and provided in the female with a 
strai^t ovipositor often exserted and veiy long; and 
the wings vrined, with perfect crils on the disk of the front 
pair. 

The parasitic habits above alluded to render these flies 
of very great importance in the economy of nature^ as they 
effectually serve to check any inordinate increase in the 
numbers of injurious insects. Without their aid, inde^, 
it would in many cases be impossible for the agriculturist 
to hold his own against the ravages of his minute hexapod 
foes, whose habits are not sufficiently known to render 
artificial checks or destroying agents available. The 
females of all the species are constantly on the alert to 
discover the proper living food for their own larvse, which 
are hatriied from the e^s they deposit in or on the eggs, 
larvm, or pupse of other insects of all orders, chiefly 
LtpidiipUi'a^ the caterpillars of butterflies and moths being 
specially attacked (as also are spiders). Any one who has 
watriied insect lif^ even in a suburban garden, during 
summer, can hardly have failed to notice the busy way in 
which the parent i^neumon, a small four-winged fly, with 
constantly vibrating antenne^ searriies for her prey ; and 
the clusters of minute cocoons round the remains of some 
unfortunate ^bbage-butterfly caterpillar, which has had just 
enough vitality left in it to crawl instinctively to a proper 
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place for undergoing tbat change to pupa whidi it 
never make^ must also have been observed by many. This 
is the work of Apanitle^ (or Jficroyoster) glfmtraUis^ one 
of the SraconidoB^ which in days past was a source of 
disqiuetade to naturalists, who believed that the life of the 
one defunct larva had transmgratei into the numerous 
smeller Hies reared from itb Ichneumon-flies which attack 
external feeders have a short ovipositor ; but those attached 
to wood-feeding insects have wat organ of great length, 
for the purpose of reaching their concealed prey. Thus a 
species flrom Japan {Bracmpen/etratci^ has its ovipositor 
nme tim^ the length of the body ; and the largo species 
of Bhyna and EphiaUtz, parasitic on Area; and large wood- 
boring beetles in temperate Europe have very long instru- 
ments (with which when handled thqr will endeavour to 
stin^ sometimes penetrating the skin), in order to get nt 
their secreted victims. This length of ovipositor i^ in the 
female of a species of PtUdnuz, common in tho boreal 2 >arts 
of North America in pine forests, re^aced by an excessivdy 
attenuated development of abdomen, causing the insect to 
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resemble n small dragon-fly, and fulfilling tho same 
mechanical purpose. A common rcddish-coloiircd species 
of Ophion (0. obvenrum), with n sabxe-shapcd abdomen, is 
noteworthy from tho fact of its eggs being attached by 
stalks outside tho body of tho caterpillar of the puss*inoth 
{Diramra vinufa). Lepidopterists wishing to breed tho 
latter cut off tho eggs of the parasite with scissors. 

Tho larvm of the ichneumon-flics arc white fleshy 
cylindrical footless grubs; tho majority of them spin silk 
cocoons before pupating, often in a moss (ponietimcs nlmon 
geometrically), aud bomotimea in layers of diflerent colonra 
and texture. 

The render detirous of investigating more fully tlip stnicture mid 
habits of this interesting family vrill, in adfliiion to the* older works 
of Gravenhorst, Ksonbeek, AVcsmaclt and llaliday, fiud mnch tiintti>r 
in tho recent writings of Uri^dike, I’mvaiiclirr, TIoltngR'Xi, 

AVoldstcdt,Tischbem, Vollculiovcu, TorfUr, Krirchinnxncr, Tm^h- 
cnbcTg, F. Smith, C. G.Tlioinson, and 11011(1.1111. Tlic 
tione^d author has pubtiriied (in the Diilletin of the* Italian Knto- 
mole^cal Society, 1871-78) a valuable li^t of tarpMtic iiivctH and 
the qicdcsto which they are attarixcA (K. C. R.) 
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I CHTEHTOLOGY^ is that btancli of zool(^ vhiditieats 
of the internal and external etructore of ^e^ 
mode of life, and their distribution in space and time, 
docording to the views generally adopted at present, nil 
th<m Yertebnte animals are referred to the nlnaa of Fishos 
which combine the following cbaracteristica: — they live 
m water, and by means of ^ or bmncliim breathe air 
diffiolyed in water; the heart consists of a single ventrido 
md single atrium ; the limbs, if present are modified into 
fins, supplemented by unpaired median fins; and tho skin 
IS either nak^, or covered with scales or with osseous 
w bncklBia. With few exertions Ashes are ovinar* 
however, os we shall see hereafter, not a 
few membera of Hus dasa which show a mndifi ff utip n of 
tocteristics, and which, novorthe- 
£’ 1*“”^ distinction between 

tadeS ^ Batniduans is vciy slight 

filSTOKy ASD LtTEBATDBK. 

■J'"*® wmmncement of the history of idithvoloirv coin- 

' Aristotir ( 3 &L 322 

the eonsist in 

thoBoTTrite 

Som«^ as the JlfS/3 

swim with thVil^I.^?l^/l*“8etheR Thetuj-s 

brandilB aresometSfJSiSh^J’’^”^ 

tunes they ate without ““ operenlum, some- 

• ■ . No fish ha8haira»feafl^*!„“r^®®‘“°’“ 

scales, but some Lave orira are covered with 

tongue is hard, often ®““®*^®'“n. The 

aJwrenttBsefflLtobJSnSi «®etimes so much 
fids, nor are any ears or noBtriuS^ti T^® “o 

of nostrite fa a blind ^®® *fio 

the senses of tastiL^^b^^'J^^?!®® they have 
blood, All sealw ameuing, and hearima AH Lovn 

fiahes (with tho^eJ?ptiS®orCy“-i**‘® ®®^8»n«m8 
[daces along with ffw ® which Aifatotle 


absent. Thoj’ vaiy inudi in the Mruclian? of their into. 
tines: for, whilst the mullet has a fleshy stomach like a 
bird, others have no stomadiic dilatation. J’yJoric c»*C 3 
arc dose to tho stomach, nnd voiy in number; there are even 
some, like tho imyority of the cartilagiiiomi liMtcs, which 
have nono whatever. Two bodies arc situated along tho 
spi^, whidi havo the function of testidcs ; llioj' o{)cii to- 
svnrds the vent, and arc much ciilnigcd in thc'sp.'iwning 
season. The scales hccumc harder with age. Kot being 
provided with lungs, fishes Ims-o no voice, but several can 
emit grunting sounds. They sleep like other niiimaU. In 
most cases the fcnmlcs exceed the males in size; and in tho 
ra}v and sharlm the malcwdistinguidicd by an appendoEo 
on each side of the vent." iivumuo» 

Aristotle’s information on the habits of fuhes. their 

l'W*l>agalion, nnd tconoinic 
Si* . ( MiTiwlsiiigly correct 

Unfortunately, wo too often lack tho means of recognizing 

I'c gives a description. Ufa ideas 
^cihc dishnetiott w-cic as vague as those of the fishermen 
whoso nomGiipfniiirrt lass 


popular immcH nre applied by him to tlw 

a Bdoncowhfch seetiicd 

®en gifted with nonvi- nt i ^ Particular attrections to 

”»f »» taler .a. 

well OS Lb aaccLoiv Amlotle'a disciples, ns 

or commentatore, aiS to enll^ ®t*8fied to be his copiers 
notiona TVith vers- few r fabulous stories or s-agno 
wrote a small nomn in “ Ausonius, who 

observations tho&hes of the vll” »®?‘**'*®» fiw own 

rtained from original nuthore entirely ab- 

tfie middle of tJm Ifith ‘t ■was not until about 

new step Jn advance bvthe ni"^' * «hthyology mndo a 
aad Satviani. Sratt^r^® ”/ 
great works, W “^ttltancously imblished their 

definitely Md L all tim®. ^ ®P®®*®® "■®* established 
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•Bdon. P. Belon travelled in the cotmtries bordering on the 
eastern part of the Mediterranean, in the years 1547-50 ; 
he collected rich stores of positive knowledge, which he 
embodied in several works, ^e one most important for 
the progress of ichthyology is that entitled De a^piatilibas 
libri duo, Paris, 1663. ' B^on knows about one hundred 
and ten fishes, of which he gives rude but generally recog- 
. nizable figures. In his descriptions he pays regard to the 
classical as well as to the vernacular nomenclature, and 
states the outward characteristics, sometimes even to the 
number of fin-rays; frequently ^o he gives the most 
conspicuous anatomical peculiarities. Although Bdon but 
rarely gives definitions of tiie terms used by him, it is not 
generaUy very difficult to ascertain the limits which he 
intended to assign to each division of aquatic animala He 
very properly divides them into such as are provided with 
blood and those without — ^two divisions corresponding in 
modern langnage to vertebrate and invertebrate aquatic 
animals, ^e former are classified by him according to 
size, the further subdivisions being based on the structure 
of the skeleton, mode of propagation, number of limbs, 
form of the body, and physical character of the habitat. . 

Saivioni. The work of the Boman ichthyologist BL Sdviani 
(1614-72), bears evidence of the high social position 
which the author held as physician to three popea Its 

* title is AquaiUvam animalium, historia, Bom^ 1554-67, 
fol. It treats exclusively of the fishes of Italy. Ninety- 
two species are figured on seventy-six phites, which, as re- 
gards artistic execution, are masterpieces of that period 
although those spedfio characteristics which nowadays 
constitute the value of a zoological drawing were entirely 
overlooked by the author or artist. No attempt is made 
at a natural dassification, but the allied forms are generally 
placed in close proximity. The descriptions are quite equal 
to those given by Bdon, entering much into the details of 
the economy and uses of the several species^ and were 
evidently composed with the view of collecting in a read- 
able form all that might prove of interest to the class of 
society in which the author moved. Salviani's work is of 
a hi^ order, very remarkable considering the age in which 
he lived. It could not fail to convey vtuuable Instruction, 
and to render ichthyology popular in the country to the 
fauna of which it was devoted, but it was not fitted to 
advance ichthyology as a sdence generally; in this respect 
Salviaui is not to be compared with Bondelet or Belon. 

Bondelet. G. Bondelet (1507—57) had the great advantage over 
Bdon of having received a medical education at Paris, 
and^ especially of having gone through a complete course 
of instruction in anatomy as a pupil of Guenthems of 
Andemadi. ^ This is conspicuous throu^out his works— 
JAhri <fe tnarinia, Lyons, 1554 ; and UniveravB 

agtiatUium historice para altera, Lyons, 1666. Neverthe- 
lera they cannot be r^arded as more than considerably 
enlarged editions of Bdon’s work. For, althou^ he worked 
independently of Ihe latter, and differs from him in nume- 
rous details, of which he had a much more extensive know- 
. ledge, the ^tem adopted by him is characterized by the 
same absence of the true principles of classification. His 
work w almost entirely limited to European and chiefly 
to Mediterranean forms, and comprisea no less timn one 
hundred and ninety-seven marine and forty-seven fresh- 
water fishes. SSb descriptions are more complete and his 
figuros much more accurate than those of Belon ; and the 
B^cffic account is preceded by introductory chapters, in 
which he treats in a general manner of the distinctions, the 
exterMl and internal parts, and the economy of fishea 
Like Bdon, he had no conception of the various categories 
of dassification — confounding, for instance, throu^out his 
WOTk the terns “genus” and “ species but he had an 
jntuitiye -notion of what his successors called a “species,” 
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and his principal object was to collect and give as much 
information as possible regarding such species. 

For nearly a century the works of Belon and Bondelet 
continued to be the standard works on ichthyology; but ihe 
sdence did not remain stationary during that period. The 
attention of naturalists was now directed to the &una of 
foreign countries, especially of the ‘Spanish and Duteffi 
possessions in the New World ; and in Europe the estab- ' 
lishment of anatomical sdiools and academies led to careful 
investigation of the internal anatomy of tiie most remark- 
able European forms. Limited as tiiese efforts were as to 
their scope, being restricted either to the farma of somepaiv 
ticular (ustrict or to the dissection of a single species, &ey 
were suffidently numerous to enlarge the views of naturalist^ 
and to destroy that fatal dependence on preceding autho« 
rities which had continued to keq> in bonds tiie minds of 
such men even os Bonddet and Bdon. The most note- 
worthy of those engaged in these inquiries in tropical 
countries were W. Fiso and G. Margrav, who accompanied 
as ph^icians the Dutch governor, Prince Man ri cfl of 
Nassau, to Brazil (1G37-44). 

Of ^e men who left records of thdr anatomical re. 
searches^ we may mention Bordli (1608-79), who wrote a 
! work De motw animalium, Borne, 1680, 4to, in which he 
explamed the mechanism of swimming and ^e function of 
the air-bladder; M. Malpi^i (1628—94^ who examined 
the optic nerve of the sword-fish; the edebrated J. 
Swammerdam (1637-80), who described tiie intestines 
of numerous fiiffies ; and J. Duvemey (1648-1730), who 
investigated in detail the organs of respiration. 

A new era in the history of idithyology commences with 
Bay, Willughby,.and Artedi, who were the first to recog- 
nira the true prindples by which the natural affinities of 
animals should be determined. Thdr labours stand in so 
intimate a connexion with each other that they represent 
but one great step in the progress of this science. 

J. Bay (1628-1706) was tiie friend and guide of F. Rayn 
Willu^by (1635-72). Biiey found that a thorough *• ' i 
reform in the method of treating the v^table and ftnimnl 
kingdoms hod become necessary; that the only way of 
bringing order into the existing moos was by arranging the 
various forms according to thdr structure; t^t they must 
cease to be burdened with inapplicable passages and quo- 
tations from ancient writer^ and to perpetuate the vague 
and emmeouB notions of thdr [nredecessois. Th^ therefore 
substituted facts for speculation, and one of the first re- 
sults of this change perhaps the most important was that, 
having reco^ized “ spedes” as sudbi, they defined the term, 
and fixed it as the starting point of all sound zoological 
Imowledge. 

Although thqr had divided their work so that Bay 
attended to the plants principally, and Willu^by to the 
animals, the Hiatoria pimum, Oxf., 1686, which bears 
Willuj^by’s name^ on the title page, and was edited by 
Bay, is dearly thdr joint production. A great part of the 
observations contained in it were collected during the 
jonnieys they made together in Great Britain and in the 
various countries of Europe ; and it is no exaggeration to 
say that at that time these two Englishmen knew the 
fishes of the Continent, and especially those of Germany, 
better than any native zoologist. 

By the definition of fishes as animals with blood, 
breathing by gills, provided with a single ventride of the 
heart, and either covered with scales or naked, the Cetaceans 
are exduded. The fishes proper are arranged primarily 
accordmg to the cartilaginous or the osseous nature of the 
skdeton, and then subdivided according to the gairawtl 
form of the body, the presence or the absence of ventral 
fins, the soft or the spinous structure of the dorsal rays, 
the number of dorsal fins, Ac. No fewer than four 
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hondred and twenty epeoies are thus arianged and described, 
of winch about one hundred wi eighty were known to 
the authois fioin peieonal examination, — a comparatively 
small proportion, but descriptions and figures still formed 
in great measure the substitute for our modem collections 
and museums. TTith the increasing accumulation of forms, 
the want of a fixed nomenclature had become more and 


more fdt 

ArtedL Peter Artedi would have been'a great idithyologist if 
Bay or Willughby had not preceded him. But he was 
fully cQDsdous of the &ct that both had prepared the way 
for him, and therefore he did not foil to reap every possible 


advantoge firom their labours. Bom in 1706 in Sweden, 
he studied with Lirmcsus at TJpsala; from an early period 


he devoted himsdf entirely to the study of fishes, and was 
engaged m the anang^ent and drecription of the collec- 
tion of Seba, a weal&y Dutchman who Imd formed what 
was perhaps tiie richest museum at that tim^ when he was 
^iaentolly drowned in one of canals of Amaterdam 
in the year 1761, at the age of twenty-nine. His maun- 
acripts were fortunatriy secured an ISngliaTiTftftw ^ Count 
OGEat^ and edited Ity his early friend Linnzeua The 
work is divided into the following parts i— ' 

»« MihyoHoffiea Aited! gires a very oomplcto 
of fill preced^ antbois who had written on fiabesL with a 

tt dflvoM to a description of the external ond^intenml parte of 
fisbes; fires a pie^ ton^Iogy foridl the tarious modifi- 

c^.of the oigan^ distmgowl^lwtweeni^ 
detente a gmus and seoh u indicate a aperies or merrir a Tioietr ■ 

forwMchlielijis 

unriiangeahle nomenriatoxe. (4) In the iSteeefes Pisrium do. 
samfy-tiro quoies, examined I^'liiiiuelf, ore given,— 

il_i_ • 


ailed the HaOier of Ichthyology. 
aomir&blB vas hia tmtment of Uie mibiecL that: imn 

xAthydogy u concerned, Linnmoa has scarcel^one anv- 
thinu beyond aimlirino wno any- 
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Sffsktna thus: 

^i^us, Cbiinm. 
vrriQpternaL Briistoa. 

Byngnathns, xiioaon, Centriscu^ 

Biennia!!* llanoseopna, Ttaidiiinu, 

S ° ffa» GoWm, 


g^reh, opBcialltSscaOd&HidS.? a ^ 
foUowenof LiniueS dented th»»® aS 

J“a and ehidy of the *? ^ 

ofltem pnHmedk ™ vZJi of dT 


especmlly mentioned: — 0. Fabricins \rorked ont the 
fauna of Greenland; Kalm collected in Korth America, 
HaBselqnist in Egypt and Faleerine, Brunnich in the 
Mediterranean, Osbeck in Java and Cldne, ^unbeig 
in Japan ; Foiak&l enmined and described &e fidics of 
the Bed Sea ; Steller, BiEas, S. T. Qmelin, and Guldonstcdt 
traveieed nearly the \rholo of tho Bussian empire in Europe 
and Asia. Othem attached thenuelves as natnialists to the 
edebrated cucnmnavigatots of the lost centaty,.snch as tho 
two^ Forsters (father and son) and Solander, rrho accom- 
panied Cook; Cfommerson, who tmvclled with Boiigain- 
ville j and Sonnerat. Knmbets of now and rnmarkable forms 
were discovered by those men, and the foundation was 
laid for a knowledge of the geogta^cal distribution of 
animals. 

Of those who studied tho fishes of their native countries^ 
the most edebrated were Pennant (Great Britain), O. F. 
Hfiller (Denmark), Duhamel (France), Meidinger (Attstriak 
Comide (Spain), and Phrra (Cuba). 

The mass of materials brought together by those and 
other soologists was so ^at that^ not long after tho dp nt h 
of linnrew^ the necessity mode itself felt for nnlli.,.t]>g 
them in a compondions form. Several compilm nndeN 
took this task; they embodied tho recent discoveries in 
new edirione of the classical works of ArtetS and T.tniim^n 
but, not possessing either a knowledge of the subject or 
any critittl discomment, thry only succeeded in burying 
mose_ noble monuments under a ^oiic mtnat of mbbisli 
For^ATOlogy it was fortunate that two men at least! 

“ subject of prolonged original 

^rk p^r Bloch (1723-1799), a physician of Berlin, w iiir h 
^ reached the ago of fifty-six when he commenced to 
jmte on i^ftyo fiscal sulgccts. To begin at his time of 
life a work in which ho intended not only to give full do- 
BOTpfaons of the spenfo known to him ftom spodmeiis or 
drawings, but also to illustrato cadi species in a style tnilv 
m^ifiwnt for Ins time, was an nndorlaking the ' 
ration of winch most men would have despair^ of. Yet 

« -™‘ ””»«»» k. 

HSs work consists of two divisions ill Oera«»n,.‘M^]i. 

A af^sftAtcAfe der Fitehe Dratseliiands, BcrL, 1785-8:1 • 

fi V « devoted to a description of 

£ SoS original and base^ njon 

the authorb own observations. Hi? derariptions as wdl 
as %are8 were mode from natum and are, with hufc W 

would hai?b^ 


had afterwards fZmnSnSjJ®? 'fluolilw 

others. The wSk was ‘**® d®“*»ption8 of 

Bloehb death hy a'phfolS. ? after 

title U. S. BuAit tt-jT Schneider, nni^gr the- 

a It amgimb to 1618 ?^ iC'Siilf W™ fwmwitod 

number of the fins, the vari^ 2^!^ i “ "P®® 

“«*, wie vanous orders being \emai Hende. 
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, ^^erygiif Decapterygii^ &G. We need not add that an 
method like tt^ led to the most unnatural cor^' 
InnaiionB and distancdons. 

Bloch’s Naivrgeschiehte- remained for many years the 
standard iror^ and, with its great number of excellent 
illnatiafions, proved a most nsefnl guide to the student. 
But as regard origmality of Hiougbt Bloch was far sur- 
Xaetpide.- passed by bis contemporary, B. G. E. de Lacdpide, bom 
at ™ Ecanc^ in 1756, a man of great .and general 
erudition, 'who became professor at the museum of natural 
history in Paris, where he died in 1826. 

lampMe had to contend with great difficulties in the 
preparation of his Hi^oire das Poissons, Faris^ '1798-1803, 
5 vols., which 'was written during the most disturbed 
period of French Bevolution. A great part of it was 
•composed whilst the author was separated hum collections 
•and books, and had to rely on his notes and manuscripts 
only. Even the works of Bloch and other contemporaneous 
■aullLora remained unknown, or at least inaccessible, to him 
for a long time. We need not therefore be surprised that 
liis work abounds in the kind of errors into which a compiler 
is liable to ffilL 17ot only does the same species appear 
-under two or more distinct specific names, but it somerimes 
•happens that the author so little understands the source 
from which he derives his information that the description 
- is referred to one genus and the accompanying figura to 
.anoriier. The names of genera are unduly multipli^j and 
4he figures with which tiie work is iUustrated are far 
-inferior to those of BlocL Thus the influeuce of Lacap&de 
on I the progress of ichthyology was vastly less than that 
•of W f^ow-labourer ; a^ the labour laid on his succes- 
.■sow in correcting the numerous errors into which he had 
faffien probably outwei^ed the assistance which they de- 
rived irom his work. 

I The work of the principal cultivators of iihtlvyology 
i-p the period between Bay and Lac^phde was chi^y 
:slyBtematizing and describing; but the internal organization 
of fishes also received attention from more than one 
^reat anatomist Bailer, Camper, and Blunter examined 
-^e nervous system and the organs of sense; and above 

S Alexander Monro, secmdus, pubb'shed a classical work, 

: Struetwre said Physioioffy of. Fishes exfimnedL and 
ycared vovdi ^toss of Man and oiher Animeds, Edin., 
'jl785. The electric organs of fishes {Torpedo and Qymno- 
were examined by B&iumur, Allamand, Bancroft^ 
Walsh, and still more exactly by J. Hunter, ^e mystery 
of the propagation* of the eel called forth a large number 
•of essays, and even the artificial propagation of Satmonidcs 
was known and practised by Gl^tsch (1764). 

Bloch and Lac4phd^s works were almost immediately 
'succeeded by the labours of Cuvier, but his early publi- 
•mtiohs were of necessity tentative^ preliminary, and frag- 
mentary, so that some little time elapsed before the spirit 
infused into ichthyology by this great anatomist could exer- 
•dse its infinence on aU the workers in this fidd. Several 
of such ante*Cuvierian works must be mentioned on account 
•of their importance, to our knowledge of certain faunaa 
The Descriptions <md Figures of Ttao Sundred Fishes 
-adletiedat Yvtagapcdamon the Coast of Coromandel, Lond., 
1803, 2 vols., by Patrick Bussd, and An Account qf the 
Fishes found in the River Ganges and its Branches, l^in., 
1822, 2 vc>l&, ^ F. Hamilton (formerly Buchanan), were 
distinguished by greater accuracy of the drawings 
'(especially (he latter) than was ever attained before. A 
Natwed Sistorg of British Fishes was published by E. 
'Donovan, Ziond., 1802—8; and the Mediterranean fauna 
form^ the ehidy of the lifetime of A Bisso (Ichthgolegie 
•de Nice, Farii^ 1810; and Hidoire naturdle de t Europe 
. Miridumaie, Paris; 1827). A slight be ginning in the 
• •description of the fishes of the United States was rn«i*in 


ly S. L. Mitchell, who published, besides various papers, 
a Memoir on due Ichthytdngg of Feat York, in 1815. 

G. Cuvier (1769-1832) did not occupy himself with the 
study of fishes merdy because the cdass formed part of the 
Rigne Animal, but devoted himself to it -with particular 
predilection. The investigation ot their anatomy, and 
especially d their skdeton, -was taken np by bim at an 
early period, and continned until be had succeeded in com- 
pleting so perfect a framework of the system of the whole 
class that his immediate successors required only to 
fill up those details for which their master had had no 
Idsnre. Indefatigable in examining all the external and 
intemd characters of the fiehes in a rich collection, be 
ascertained -the naturd affinities d tire infinite -variety of 
forms, and accnrately defined the divisions, orden^ frmnlier^ 
and genera of (he cslass, as they appear in the varicnis 
editions of the Rigne Animal. His industry equalled his 
genius : he formed connexions with almost every accessible 
part of the globe; not only French tiavdiers and natu- 
ralist^ but also Germans, En^idimen, Americans; rivalled 
one andther in assisting bim -with collections; and for many 
years the museum of the Jardin des Plantes was the centre 
where all ichthyolo^cal treasures were depodted. Thus 
Cuvier brou^t together a collection the like of which had 
never been seen before, and which, as it contains all the 
materials on which his labours were based, must still be 
considered as the most important Soon after the year 
1820, Cuvier, assisted by one of bis pupils, A Ydenciennes, VcObii- 
commenced bis great work on fidiee; Hutoire ncAvretle des 
Poissons, of wbi^ the first volume appeared in 1828. Ihe 
earlier volumes, in which Cu-rier himsdf took his diar^ 
bear evidence of the enthusiasm with which both authors 
devoted themsdves to their task. After Cuvier’s death .. 
iu 1832, the work was left entirely in the hands of Yalen- 
ciennes, whose' energy and interest gradually dachened, 
rising to (heir former pitch in some parte only, a% for 
instance, in the treatise on' the herring. He left (he work 
unfinished with the twenty-second volume (1848), which 
treats of the Salmonoids. Yet; incomplete as it ii^ it is 
indispensable to the student 

The system finally adopted by Cu-rier is the following : — 

A. FOISS017S OSSEUX. 

I. A Brauobies en Feiones on ee Lames. 

1. A MAehoire SupMeure Libre. 

a. Aeaniboptirygiens. 

Smcoides. Biaiuhies latyiinthiq-aea 

Cndtodonoldea LopMcddes. 

Scombenddea Gaibicddes. 

bingea Labnddea 

b. Medaeo^rygiens. 

SvXbrttchiens. Apodea. 

Gadcddea ' Mnroncddea 

Fleuronectea 
Suoobolea 

2. A MMutire Suptrieurs Fkde. 

Scldrodetmea Gtynmodoniea 

II. A Beaeohies en Fobme detHottfies. 

Lopbobnmcihea 

B. CAETHAGHTEUX 017 CHOBDEOFTfiEyGIJENS. 

Stmioniena Fla^ostomea Cycdostomea 

We have only to compare this ^tem -with that of Linnmns 
if we wish to measure the ^^utic stride made by ichthy- 
ology during the intervetiing period of sev.:>nty yeaia The 
various characters employed for cdassificaticm have been 
examined (hronghout the whde dsrq, and thdr rdativa 
importance has been duly w-iythA and understood. 
Though Linnaeus had formed inspendbiTT of " Am phibia 
Bantes ” for^ fidiea with a o-Soqjunctiou -witdeton, which 
should coincide with Cu-vieiiorteniDg of the loJa^neux,** 


Perecddes. 

Folynknea 

Mmlea 

Jones cniiassfca 
Sciiencddea 

Aldominauas. 


C^rptincddea 

Sunrcddea 

Salmoncddea 


Lncacndea 
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be bad failed to understand tbo very nature of cartilage, 
apparently comprising under this term any skdetal frame- 
work of less firmness tbau ordinary bone. Hence be con- 
sidered Zojoftiw, CycloplmtB^ Syngnaihm to be cartilaginous 
fi^es. Adopting tbe position and deyelopment of the ven- 
tral fins 08 a highly important character, he had been obliged 
to associate fisbes having rudimentaiy and inconsidcaouB 
ventral fins, like 2Vie&i«ru^ Xtp/Uas, with true 
eels. The important eatery of "family” appears now 
in Cuvier’s system fully establbhed as intermediate between 
genus and order. Important dianges in Cavie]^& qrstem 
have been made and proposed by his successors, but in the 
main it is still that of the present day, 

Cnvier had estended h& leseaiclm beyond the living 
forms, into the field of pabeontoloOT ; he was the first to 
observe the dose resemblance of tte scales of the fossQ 
PalasonmuB to those of the living Polyptmis and Leyidaz- 
feiu, the prolongation and identity of stmeture of the upper 
caudal lobe iu f’afceoRiscus and sturgeons, the presence 
of peculiar ''fnlcia” on the anterior margin of the dorsal 
fin in PolwonUcin and Aepufosfeas, and inferred from these 
facts that the fossil gentus was allied either to the stur- 
geons or to Ltpidostms, Bat it did not occur to him that 
there was a dose relationship between those recent 
Z^cTosfcosgnd, withit^ the fossil genua remained in his sys- 
tem a member of the order of a&fomtncd^ 

^ It TOs left to I*. Agassiz (1807-73) to point out the 
importance of the stmeture of the scales as a cbsiacteristia 
and to open a path towards the knowledge of a whole new 
subclass of fidi^ the Chnoidei 
Impressed with the ftet that the pecnliar scales of Pdy^ 
pfem and Zcpidosfm are common to all fossU osseous 
fishes down to the CShalk, he takes the structure of the 
sedM generally as the base for an ichthyologicttl system, 
and distinguishes four orders ; ^ * 


n “^^tation in affiimiM fiut if >«■.«> had 

can hardly ha mdSei ™ “d 

Cretacean forms “d post 

ground gained by ^ vantage. 

Mver anperaeda La could 


The discoverer of the Ganmdei was succeedod by thrir J.Mfi]ler^ 
eiqplorer, Jobanues hltdler (1801-68). In his classic^ 
memoir ITieher den Bau md die Orenzen der Qmoidtn, 

BeiL, 1846, he showed that the Ganoids differ from all 
the other osseous fishes, and agree with the Blaipostomes, 
in the structure of the heart. By this primary character, 
all heterogeneous elements as Siluroidi^ Oeie(^los8td<iB, dm., 
were diminated from the order as understood by A gnaaig, 

On the other hand, he did not recogmze the affinity of 
Lepidoeiren to the Ganoids, but establidied for it a distinct 
snbdass^ Dipnot, which he placed at the opposite end of 
the lystem. By his rcsear&es into the anatomy of the 
lampreys and AntpJitGxnsj thmr lypical distinctness from 
other cortilagmous fidies was proved; Ihoj became iho 
types of two other subdasses, Cydosiami and Lepioeardiu 
^^Mfiller proposed several other not unimportant modifica- 
tions of the Cuvierian system ; and, although all cannot be 
maintained as the most natural .arrangements, yet hie 
researdies have given us a much nrore complete knowledge 
of the organization of the Tdeosteous fidies, and later 
inquiries ^ve^diown that, on the wholes the combinations 
prcqiOBed by him i^uire only some further modificatiou. 
and ano&er definition to render them perfectiy natutnl 
^ The discoveiy (In tiie year 1871) of a living representa- 
tive of a genus hitherto believed to be long extinct, Ccror 
todtw, threw a new li^t on the affinities of fishes, 
writer of the present artide, who hod the good fortune! to 
examine this fidi, was enabled to show that, on the (Le 
hand, it was a form most dosdy allied to Lepidosiren, arid, 
on the other, that ft could not be separatedfrom the Gan6id 
fishe^ and theretom that Lepidorirm also was a Ganoid --a 
i^ation already indicated by Huxley in a previous paper U 

"DOTo^nFisbes." This discovery led to fntiJietconadoAt. 
faonJ of the relative chometers of Miiller's subclasses, auH 
to toe ^ystem which is followed in the present article. 

Having followed tho development of the ichthyologica 1 
^tem down to the most recent datc^ we hnve to retraci i 
our rtBM to enumerate the most important contiibntioiis t. > 
achtoyolo^ which appeared contemporaneously with or sub - 
^uently to the publication of the great work of Cuvier am I 
Valenciennea .ds in other branches of zoology, ; 

every year was marked by increased activity. Forthesakeoi' 

oonvemence we *t . t 


BiUIo- 

Igraj^ 


5 L ^ 


f one oigan oidy, 
opened an 
of the infiniti 
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JfonnrAUg Lesps*, 1&5S. 2. C. T. E- Sicbold, Die . 
5ttssin75ser-;75:?i<? pots JliiiKkuropa, 1S33. 

£ Salv end Htditemmen. — ^1. ^nsparre, leoaojrefin ddla \ 
Far-nn FaUctx, tom. xiL, ‘'Pcsd,” Eom^ 1832-41. 2. Costa, Faxtva j 
iZfTno cT: JVff/wfr, “ Pesci,” Xajiles, about 1S50. ' 

r. l>ar.7e-:.— 1- E BlancLarf, Lcs Poisons dciezuxdmccsde la ^ 
FfftzcCn Paris, leC5- * - « . - 

G. ^nw/t V^invdn , — ^The frcplimter fall fanna of Spam s 
and Fornigal ttzs almost nzJmo^, tmtil F. Steindaebner paid \ 
some visits to tLosi countries for the parpose of exploring the prin- * 
dpal rivexsw His discoveries are described in several jjopers in the 
Slfzi^n^BlcriAic d^r AhydcTnic z*z n^cn^ B. da Bocage and F. 
(^pello nude conrriterions to our hnoTrledge of the xoarine fishes 
on^he coast of Portugal tJorr, ficiVne. Acad, Xf *5.). 

H. KarihATzcrk'tX^l,^, Bichardson, Fauna BarcaJUAmcnennaj 
part iiL, '‘Fishes,” Lend., 1839. The species described in this work 
are neirivall from the British possessions in the north. 2. Dehav, 



fishes hare been published in the^reporfe of the varicrus IT- S. Govern- ? 
meat expeditions, and in yorta Amsrican sci^^ntifie jonrxial?, ]>y • 
Srorer, Baird, Girard, VT. 0. Ayres. Cope, Jor^lan, Brown Good^, • 
&C., hat a good g&neraL and esj^srially critical, account of the fishes * 
of the Gnire^l States is atill a aesidcmtnm. ^ 

L Japan, — 1, Fnr.ia Jepnien^ “Poissons,” par H. Schlegel, [ 
Levdsn, 1850. { 

Faz^Irdw; Tropvodl pnrU of tla Indian nrd Poclfc Occav,^, . 
— ^i. E. KdppeU, .fWosass dcrDris?a*m Aorrihc7:c.t.d/riZv^, Fraatt, ] 
1825. 2- E.Enpr-elIr.V«/cn7rWtAfciv,V‘rische”Fraakn 
3. R. Ifc Pbriairaad A. Gsinthcr, The FlBhcsof ZnnzPjnrt Lond., • 
1876- 4. C.* B. Elcnzinger, Sirrapsit drr Flsdhc dr* Jie(hn\ JTcer?, 1 
Tiecna, 1870-71. 5- F- Bar, The Fhhes c/ Indin^ Lond., I8G5, 4to, ^ 
contains an account of the freshTrster and marine sj^edes. 6. A. i 
Gnnrker, Die Fh^\e der Sidt’e^ Hambnrg, 4to, Irom 1873 (in j 
pcogress). 7. Unsurpassed in activity, as regards the exploration 1 
of ^e fish faxma of the East Indhm archij[j^;!ago, is P. Bleeker ' 
(1S1&-78), a surgeon in the^. service of the Dutch East Indian 
Govfiiansent, who, from the year 1840, for nearly tbxrtj’ vean*, 
amassed immen^ collections of the fi&hos of the nrious islands, 
and de^ribed them in extremely numerous papers, published chieOy 
in the journals of the Batavian Society, sioon after hb letnni to 
Europe (1890) Bleeker commenced to colk-ct the final results of his 
labours in a grand work, illustrated by coloured pbte«, AHoa /riii- 
thpoJajlTtredcsIrAejOrienfalesyigerlanddlFrSf Amsterd., fob, 1862; 
the pnblicarion of which was interrupted bv the authors death in 
1876. 

K. Africo,^, A. Gunther, “Tlie Fishes of the Ifile.” inPethc- 

ricks Travels in Central Africa^ Loud., 1862. 2, W. Petern, 

KatimaiiseneelinflUeFte Deis: noeh IhsnLmhxqae, iv- “nuisfisdie," * 
BirL, 1S6S, 4to. | 

L. ITaf Lx^Ui and South Amerita . — 1. L. Apssiz^ Stkefa { 
genera et tpteies Pireiinitf quee in Hinere fer BrnsUiarii ecJkgit J. 
B. de Spile, 2IcnicL, 1£29, foL 2. F. de Castdiian, Animaiixnou- 
rtavxou rara, reeueniispendanfrapcdUtm daxa Ivjetrfieseen/raler 
de T AmlriquedK Slid, “ Poissons,” Paris, 1855. 3. L. Vaillsnt&nd 
F. Bocmit, Jliinm ssCenlifiqiie au irtaaqwe ti dans VAmfrijue ten- 
trale, ‘Toissop," Pari.-, 1874. 4. F- Poey, tho celebrated natnraliri 

' ” • - - _ . ^ fi«hcs of Cnba. 

_ tvo TCriorlicals, 
t'/ere la Birfotia 
juUirrai de la Ttla de Cvla (frora 1S51), and Brpertmio Fisiahnahtral 
& la Btla de Cuba (from 1865), partly in North American Fcientific 
fo3inal£. An'l, fin^y, F. Sieindachner and A. Giintbcr have pub- 
lisbed many Gontribiition5, accompanied by excellent Sgnics, to 
our ImovrledCT of the fishes of Central and South America. , 

IL A'fKT Zealand. — ^1. F. W. Hutton and J. Hector, Fishes of 
IsevB Poland, ’VTellingion, 1872. 

K. ArtiwBegimit. — 1. C. Lfitken, “A Bevised Catalo^e of the 
Fishes of Greenland," in ifanual of the Kalural mAorg, Galogg, 
and PhyAes of GreenlarA, Lend., 1875, Sro. 2. The fishes of 
Spitzheigen 'irere examined by A. J. 3Ialmgren (1SS5). 

IIL Astatoxical 'VToees. 

The number of authors triio hare inrestirated the anatomyof fisnes 
is edmost as great as that of fannists ; aoSnee riionld jro beyond the 
limits of the present article if ire mentioned more than the most 
gominent andsnccessfuL 3L H. Bathfce, J. 3Iuller, J. Hyrtl, and 
a Ssannius left seareely any otran unexamined, and their reseatdies 
had a direct hearing either on the relation of the class of fi^es to 
the other rertehrates, or on the sretematic anangement of th<‘ 
fahes themselres, £. £. i-on Baer, F. de Fflippi, C. Vogt, VT. 
His, "w. K. Parker, and F. 3L Balfonr inrestigated tiieir embry- 
ology ; A. Holliker and G. Ponchet their histolcgy. The osteology 
TO TOcxally treated by G. Bakker, F. C. Bosenthal, L, Agass^ 
■ad C. Gogenbaur ; the nerrons spitem by Gottsche;, Phflipeaux, 



Stannins, L. de Sanctis, L. Stieda, Baudelot, and 3Iiclncho-3Iaclay ; 
the organ of hearing by H H. Tveher, C. Hasse, and 6. Betrins. 
^e electric fishes irerc examined by £. GeofTroy, C ^lattenci, P. 
Pacini, T. EQharz, and. 2Iax Schultze. The'derelopment and 
metamorphosis of the lamperns ires made the subject of research 
by H. 31aller, 3L Schnltze, and P. Oirejannikoir ; jluller's exami- 
nation of Braneftioitoma ires continued by J. 3rarcn5en, A. Eora- 
lereky, L. Stieda, W. 3Iuller, C, Basse, T. H. Huxley, end F, 31. 
Balfour. The most compruensire accounts of the anatomy of 
fishes are contained in the subjoined irorks, irhich hare been cluefly 
foBoired in the following anatomical description : — 

1. H. Stannins, Zootasaie der FveJte, 2d ^it., BerL, 1854. 2. B. 
Oiren, Analamj of Vextelmbes, rol. L, Lond., 1866. 3. B. Owen, 
L^urtstm the Comparaliee Ajuxtomy and Phynology of the Verte- 
brate Animals, partL, “Fishes^" Lond., 1846. 4. T. H. Huxley, 
Jfanual of the Anatwny of Verttiraled Animals, Lond., 1871. 

It hs^bsen mentioned above that the great work of 
Cavier end Yalenciennes had been left incomplete. 
Several authors, therefore, have supplied detailed accounts 
of the orders omitted in that ivorh: 31uller and Henle 
published an account of the Flagiostomes, and Eanp of 
the Mnroeni'Jis and LvphfjranrMi ; vrhile AL Domini com- 
menced au nistmre naturclie des Foistons ov lehlhyoloyu 
ffenerale, of irhich, hon'ever, only tiro volumes appeared, 
containing a complete account of the Flagiostomes (Faiis, 
1865} and of the Granoids and Lophobrant^ (Fatis, 1870). 

The activity irhich had prevail^ in ichthyology since tlm 
publication of the IIitl<nre natvrelle by Cavier and Valen- 
ciennes had been so great, and the results of the nnmerous 
investigations irere scattered over such a multitude of 
publicsrtions, that it ultimately became imperative to collect 
all these materials in one comprehensive irork. This iras 
done in the Catalogue of Fidtes^ pnblished by the trustees 
of the British Mnsenm, in ei^t volumes (Lond., 1859-70). 
Besides the species prcvionsly described, many neiv forms 
irere added, the total nnmber of species referred to in 
those volnmes amonnting to 8525. As regards the sys- 
tematic arrangement, ^lullcr's system iras adopted in the 
main, but the definition of the families was mneh modified. 
This, however, need not be farther entered on now, as it 
will become sufficiently apparent in the ^tematic portion 
of this article. 

For fuller details than can be given here regarding the 
stractnre, dassification, and life-history of fishes, the reader 
is referred to the Introduction to the Study of Fishes., by 
A. Gunther, Edin., 1880. 

Exteck AX. Fasts. 

In the body of a fish lour parts are distingnished, — ^the 
head, trank, tail, and fins; the boundary between the 
first and second is generally indicated by the gill-open- 
ing, and that between the second and third by the vent. 
The form of the body and the relative proportions of these 
principal parts are subject to greater variation than is to be 
found in any other class of vertebrates. In fishes whidh 
are endowed with the power of -jsteady and more or less 
rapid locomotion, a deviation from that form of body 
which we observe in a perch, carp, or mackerel is never 
excessive. The body is a simple, equally-formed wedg^ 
compressed or slightly rounded, wdl fitted for cleaving the 
water. In fishes which are in the habit of moving on the 
bottom, the whole body, or at least the head, is vertically 
depressed and flattened ; and the latter may be so enor- 
mously enlarged that the trunk and tail appear merely as 
an appendage In one family of fishes, the Pleuronedtda: 
or flat-fishes, the body is compressed into a thin disk ; the^ 
swim and move on one side only, which remains constantly 
directed towards the bottom, a peculiarity by which riie 
symmetry ^of all parts of the body has been affected. In 
fishes moving comparatively slowly throng the water, and 
able to remain (as it were) suspended in a lateral 
compression of the body, in conjunction with a lengthen- 
ing of the vertical end a shortening of the longitudinal 
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ludfl^ is found. This demtion from the topical form may 
proceed so &t that the vertical axh greatly exceeds the 
lon^todinal in length; genendly all the parts of the body 
pamcipate in this form, bat in one kind of fish (the Orihor 
porfteua or snn-fish) it is chiefly the tail that has been 
shortened, that bmng reduced so much as to present the ap- 
peaxauce of being cat off. An excessive lengthening of the 
longitadinal osdi^ with a diortening of the vertical, occurs 
in eels and eel-lfte fishe^ and in &e so-called band-fishea 
They are bottom-flsh, capable of insinnating themselves into 
narrow crevices and hom flhe ffmn of me body in tiiese 
long fidies is either i^lindrical (snake-like}, as in the eels and 
many codfishes, or stron^y compressed, as in the hand-fi^es 
(IVMmm, Rtgaltcm, ^), It is cUefly the tail that 
is lengthened, bat frequently the head and trunk partici- 
pate more or less in this form. Every postible vanation 
occurs between these and other principal types of form. 
The old ichthyologists, even down to Linmens, depended 
in great measnra on fhimi for classification ; bn'^ althongh 
tiie same fonn of body often obtains in the same groups of 
fishes, Bimilanty of form by no meaps indicates natural 
affinity ; it only indicates similarity of habits and mode of 
life. 

Me Sxfenud Parts of the JOeodL—The eye divides the 
head into the ante-orbital and post-orbital portions In 
most fishes, ei^ec&Uy in those with a compressed head, it 
untnated ontiie side and in the anterior half of thelengi 
of the h^d; in many others, chiefly those with a de- 
pcess^ asedf it is directed upwards, and sometimes 
mtaated qmto at the upper side; in a very few, the eyes 
look obhqnely downwards. Jh the flat-fidies both eyes 
are on the same side of the head, either the ri^tor tiie 
wWch is directed toTrards ae^i» and 

Fishes in gener^ as compared with other Vertebtata. 
^*s organs are enoimotnlv 

u^ng ei^r that the fish is noetntnal in ita 
hatet% or hves at a depth to which only a part of the 

0“theotherha»d.LaH^l^ 

m fishes mhate^ muddy places^ or meat depflm to which 


opening on each mde of the upper surface of the snouty 
the openings of each side being morn or less dose together. 
They lead into a shallow groove, and only in one family 
(the Jlyxinoids) perforate tiie palate. lu this family, as 
well as in the lamprqy^ the nam aperture is single. In 



Ro. l.^Eeaa of Sturdaaa morAir, sboirliijf tho sbiflo nostiil and g c nai 
mnehtel openlagi. 

many eels the openings are lateral, the lower petforatinff 
the upper lip. In the sharks and rays (figs. 2, 3, 4) th^ 
are at the lower surface 

9 * 



nf an nrtmn WaiCtt t&O WBUt 

oatr “ compensated by the development of 

thnsAi'n^^"^ fishes, more particularlv 

1 ^test depths 

the rndimentaiy and hidden under 




intormaxiDaiy and maallarv 

drcnlar, or straight in a 



«UB tiaieray; sometime ft i. 

sucking; The f.™ _* “ oimmzed for 

weapon ^of attack fsw^fej,"” ® 

throughout aewholedMs?S»i“^''^^ “ ^ 

««8au ever speddised «aly 

'sa tel 

_ wgansoftouA. . aovuM^ are sen^e 

la the majority of fishes the nostrils erhibit a douMe 


of the BDont^ and more 
or less confluent. And, 
finally, in Ihe Dipnoi 
(fig 35) and other Ga- 
noids, one at least is 
within the lalnal bonud- 
aiy of fbe mouth. 

'The space across the 
forehead, between the 
orbits, is called the inter- 
orbital space; that below 
the orlnts, the infraorbi- 
tal or saborbital region. 

lutbevostorbitalnait . 

of arhS tSe^ 

^^inguished, at least in most Teleosteous fishes and many 
Guoid^ the pneoperculum, a subheemidrcniar bone, sene- 
rally with a free and ^ 

often seriated or vari- 
ously-axmed margin; 
the opeicdlnm, form- 
ing the posterior mar- 
^ of the gSl-open- 
ing; and the snbqper- 
culum and interoper- 
culom along its in- 
^or margin. All 
these bones, ooUeo- 
tively called opetcula, 
form the gill-cover, 
a thin bony lamdia 
covering tiie cavity 
containii^ the gills. 

The^j^topening is r. • „ . , . 

a foramen, or sUt be- ^ 

^ « 1- b™ 

is again^amffi *?>?«“?♦ ** pmpom of breathing 

Sraina thm^^,i {Si^Aranelau) the two 

Spelrfi a ^*>8* Eternally 

^!»“ginofthe6m- 
effectually to dose tiia ^rmge, in order more 

lower jawand oB^aea flinirfn_n.!^^^ the two lanu of the 
The nhin-Vip __ ^■®P®“ogBWcalled the isthmus. 
Ganoid fishes ia havi^ fi«^ Teleosteous and 

■4^ 
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(fig. 4). In Mymne only the gill-opening is at a great 
distance from the head ; in that family {OydoOomti it is 
either single or there are six or more on each side 
(fig; 1), as in the lampreys. 



fio.4—I<ovcr aspect of head of BaiaJemprieru 

rank. The Trunk and TaiL — In the trunk are distinguished the 

bac^ sides, and abdomen. It gradually passes in all fishes 
lil. into the t^ the termination of the abdominal cavity and 
the commencement of the tail b^g generally indicated by 
the position of the vent. The exceptions are numerous : 
not only may certain abdominal organs, such as the sexual, 
extend to between the muscles of the t^ but the intestinal 
tract itsdf may pass far backwards, or it may even be 
reflected forwai^, so that the position of the vent may be 
either dose to the extremily of the tail or to the foremost 
part of the trunk 

In many fishes the greater part of the tail is surrounded 
by fins, leaving finless only a small portion between the 
dorsal, caudal,' and anal fins ; this finless part is called the 
free portion or the pedunde of the tail 
Ins. 17u Fine. — The fins are divided into vertical or unpaired, 

and horizontal or paired fina Any of them may be pre- 
sent or absent; and their petition, number, and form are 
most important guides in determining the affinities of 
fishea 

The vertical fins are situated in the median dorsal lin^ 
from the head to the extremity of the tail, and in the 
ventral line of the tail In fishes in 
which they are least developed or most 
embryonic, the vertical fin appears as a 
simple fold of the skin surrounding 
the extremify of the tail In ite 
further progress of devdopment in the 
series of fishes, it .gradually extends 
farther forward^ and it may reach 
even the head and the vent In this 
embryonic condition the fin is generally 
supported by fine rays, which are the 
continuations of, or articulated to, 
other stronger rays supported by the ^ 
processes or apophyses of the vertebral tio.6.— i, simple nj- ,2. 
, column. This form of the vertical fin 

is very common, — ^for instance in the inanehed ny daft).* * 
eels, and many Gadoid, Blennioid, and Ganoid fishes, in 
which the rays have ceased, besffies, to be simple rods, show- 
ing more or less numerous joints (simple articidated rays, 


/ 



fig. S). Branched rays are dichotomously split, the joints 
increasing in number towards the extremity. 

The continuity of the vertical fin, however, is interrupted 
in the majority of fishes, and three fins are then distin- 
goished: one in the dorsal line — ^the dorsal fin; one in 
the ventxal line behind the anus — ^the anal fin ; and one 
confined to the extremity of the tail — ^the caudal fin. 

The caudal fin is rarely symmetrical so that the upper 
half is equal to the lower; the greatest degree of asym- 
metry obtains m fishes with a heterocercal termination of 
the vertebral column. In fishes in which it is nearly sym- 
metrical it is frequently prolonged into an upper and lower 



Fxa Od— UetoTOcereal tail of Adpenur, o, fnlcnis 0, osseous bocklen. 

lobe, its hind margin being concave or more or less deeply 
excised ; in others the hind margin is rounded, and, when 
the middle rays greatly exceed in length the outer ones, 
the fin assumes a pointed form. 

Many' and systematically important differences are ob- 
served in the dorsal fin, which is either spiny-rayed (spinous) 
(Acaw&apterygian), or soft-rayed {Malacoyterygian). In 
the former, a smaller or greater number of the ra^ are 
simple and without transverse joints; they may be 
flexible, or so much osseous matter is deposited in them 
that they appear hard and truly spinous (fig. 7) ; these 



Fig 7.— Xaftrar lupus (Bass), an Acanthopteiyglan with anterior qtlnons and 
posterior soft dorsal fln. 

spines form always the anterior portion of the fin, which 
is either detached from or continuous with the remaining 
jointed rays. The spines can be erected or depressed at 
the will of the fish; ff in the depressed position the spines 
cover one another complettiy, their points lying in the 
same line, the fish is called homacanth; but if the spines 
are asymmetrical, alternately broader on one side than on 



8.*-^frrtrs vndesquamh^ a Malacoptciyfdan iritn anterior soft dorsal 
and additional adipose fin. 

the other, the fish is called heteracanth. The spinous 
division, as well 'as the one consisting of jointed rays, may 
again be subdivided. In the Malacopterygian type all the 



t&js reman jointed; 

witt its preceding short always be 

bal««/Bpin^bntttea^.alstoM»^»^^ 
distinctly toccd. Sometoe 3^^tt,_^wra ^ the bead to 
ateiy^n fishes » very lo^ ^ ^ ays 
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valSVS choraetev becomes uncertain. The 
of the pBC t«>»v > and caudal rays are rarely of J®? 
"^meCSwgauBof mofeon. totitis cWefly the^ 
i *!,« fin hv which the fish impels itself forward. 
.SjntlllS&Wtion. the ®nd^®dalfin^ 
steongly bent with rapidity, 

smUeft ; whilBt a gentle motion forwards » Ji 

amide wtion of the caudal fin, the lob« of 

SaSSwadesofasctew. Betrograde motions 
min t« Tjv fialnw iu au imperfect manner only, by Jon- 

nS^tounta* fto I.&1® 

the rieht tiie ri At pectoral acting simultaneousb^ whibt 

to irS*rp^ dto «; to 

pectoral fins assist in the pmgrcsave molioM of the 
tat rather by directing its course than by acting m power- 
fnl propelled The chief fnnction of the paired fins is to 
Fia,a'-*ftii»OT««r«6tfiiion).’rttt«M®^'^r^^ ^ maintain the balance (£ flie fiA m the 

The &nal fin fa boat on the wine plon as flie daiwl; it alnrays most unsteady where there m no we^ht to 
nmVtadmtKSenmyhernore^oae; itmayalSo when Ae pectoral of onesided w the Mcto^ and ventral 
Sf orehort, or entirely absent ; in AcanApptetygians of Ae same sid^ are ^ov^, the ^ Ws its balanc^nd 

its fonmost ^ are frequently simple and spinons. falls on Ae ade oppoate; when boA ^totals are 

Its towmoHs wys ere ««1 J 1 - i- ^ ^ remond of Ae dorsid and anal 

fins the motion of Ae fish assumes a ograg course; dfr 
ptived of all fins, it floats like a dead fish, wtth the belly 
* upwards, Ae baA being Ae heavier part of Ae body. 

In anmetoos groups of fiAcs whiA live in mud, ot are 
able to pass a longer or Aorter time in sml periodically 
dried and hardened during the hot season, forms occur en- 
t^y devoid of, or wiA only mdimentaiy, vuntral fins 
(Cyprinodon, O^aocephalidait Galaxiidte, Stluridm). The 
rhinf frmctioa of thcaefins bedngto balanw the body of Ae 
fish whilst swimming, it is evident that in fiAes movmg 
m. n-UMmatatu (Scauioito, wim uimciewati*! soi. jinr in g a great part of Aar life over swampy ground, or 
The horizontal or paired fins conrist of two psicBi Ae Arough more or less consistent mnd, Ais function of tho 
pectotab and ventrals. ventral fins cease^ and nature can readily dispense with 

pectoral fins (wiA Aar osseous supports) are Ae these ot^^ns altogether, 
homolqgnes of Ae anterior limbs id the hi^w Yertehrata in certain fiAes Ae Aape and function of Ae fins are 
They are always inserted immediately bAind the gill- eatsidetably modified: Aus, in the Tays,locomotian is almost 
opening, — eiAer symmetrical, with a rounded posterior entirely effected and regulated by the broad and expanded 
lll■.■ll ii--! «ev pectoral fins acting wiA an undul^fy motion of their mar* 

I Anfiar to the undulations of Ae long vertical fins of the 

fiat-fiAes; in manyblennies the ventral fins are adapted for 
walking on Aesea^bottom ; in some Gobioids (PmofAthtd- 




Fto. U.— Bw%ot (£ato mT^ttr AX vlth JngiiUur vestnl fii». 

margin, or asymmetrical, with tlio upper rays longest and 
strongest; in Mala^tery^ans with a dorsal spne tibe 
upper pe^ral ray .fa frequently devdoped into a similar | 
ilefcnsive weapon* 

The ventral fins are the homologues oE the hiaddimbs, 
and are inserted on tbe abdominal snrf&ce^ mtiier behind the 
pectorals (Pfaoes or iVanm aMominaies) (fig. 9), or below 
them {Piicea or Pimm thoraciecB) {fig. 10), or m advance 
of them (Pisrcs or Pinnm Jugulare^ (fim 11). They are 
generally narrow, and compost of a smaS number of rays, 
the outer of wbi^ fa freqaendy osseous. 

For tbe definition of tbe smaller systematic groups and ' 
the determination of sperie^ >be numbers of the spines and j 
leys ate geuendly ol &e greatest importance. This holds 



FSQa J9.*-ArftvAAa/iiua UdrtMitrL 

mns), Ttigloids, ScorpmuioidB, and Pedteufofi the pectoral 
fiosare p^ectori^nsof wal^g; iu the gobies, Cyelopten, 
and JDUeohoU the ventral fins ate transformed into an ad- 
hesive disk (see fig. 13) ; and finally in the flyiug-fiali the 
T^ctorals act as a parachute. lii the eels aod other snake- 
like fidie^ the swimming as well as the gliding motions am 
effected by several curvatures of the body alternately to* 
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Fig. 18.— Ventn]. of 
OcMat, 


wardstheright and left^ resembling the locomotion of snakes, 
In the Syngnaihi (pipe-fishes) and Hip- 
poMLwpi (sea-horses), \rhose body admits 
of but a slight degree of lateral curvature, 
aud whose caudal fin is generally small if 
present at all, locomotion is very limited, 
and almost wholly dependent on the 
action of the dorsal fin, which consists of 
a rapid undulating movement 

The Shin and Scales . — The skin of 
fishes is either covered with scales, or naked, or provided 
with more or less numerous scutes of Tarious forms and sizes. 
jSome parts, like the head and fini^ are more frequently 
naked tlmn scaly. All fitiies provided with electric organs, 
the migoiify of eds, and the lampreys are naked. Scales of 
fishes are very different from those of reptiles, — the latter 
being merely '^olds of the cutis, whilst the former are 
distinct homy elements, developed in grooves or pockets 
of the skin, like hairs, nail^ or feathers. 

Very small or rudimentary scales are eztremdy thin, 
homogeneous in structure and more or less imbedded in the 
skin, and do not cover ea^ other. When more developed, 
they are imbricated (ar- 
ranged in the manner of 
tiles), with the posterior 
part eztraded and free, 
tire surface of the anterior 
portion being usually 
covered by the skin to a 
greater or less extent. On 
their surface (fig. 14) may 
be observed a very fine 
striation concentric with 
andparallel to the margin, 
and coarser strise radi- 
ating from a central point 
towurds the hind margin. 

Scales without a covering of enamd, with an entire (not 
denticulated) posterior margin, and with a concentric stria- 
tion, are called cycloid scales. Ctenoid scales (figa 15, 16) 



FtG. HiT-Crclold BcaJeof Seop&ut 
res^endmt (nuign.). 




Fio. lS.--Ctonold scBlo of 
ommalurut (miigo.). 


Fto. 16.— Ctenoid scale of Lethrinus 
(magnO. 


are generally thicker, aud provided witii spinous teeth on 
the posterior edges of the layers of whi(di the scale con- 
sists. In some species, only the layer nearest to the margin 
is provided witii deuticulations (^ 15). Scales the ^e 
surface of which is spiny, and wmch have no denticulation 
jou the margin, have been termed sparoid scales ; but their 
distinction from ctenoid scales is by no means sharp, and 
there are even intermediate forms between the (ydoid and 
ctenoid ^ypes. Both. kinds of scales may occur, not only 
in species of the same genus of fishe^ but in the same fish. 

Ganoid scales are hard and bony, covered with a layer of 
enamel ; they are generally rhombic or quadrangular, rarely 
rounded and imbricate, and are arranged in oblique rows, 
those of one row being linked together l^ an articulary 
procesa This type of scales, common in fossil Ganoid 
fishes, occurs among recent fishes in Lepidostem and 
Pdyjaerus only. 


Finally, in sharks, the BalisHdcB, and others, true scales 
are absent, and are replaced by the ossified papillse of the 
mifia (fig. 18), whidi give the surface the appearance of fine- 



Fio. 17.— Gandd scales of Jkipedius, 

grained shagreen. These generally small bodies, as wdl as 
the large osseous scutes (figs. 6 and 20) of the ngm, stu£>- 




Flo. 18.-4)6nnal papQls of Mnaeanihut trotsutus. 

geons, &C., have been comprised under the common name pla* 
coid scales, a term which is being deservedly abandoned 




Fio. 19.— Dennol pajrillas of Monacanthus hippoerepfs (magn.). 

Along the side of the body of osseous fishes runs a series 
of perforated scales, which is called the lateral line (fig. 

23). The perforating duct is simple at 

its base, and may be simple also at its 
outer .opening (fig. 21), or (a frequent 
case) the portion on the free surface of the 
scale is ramified (fig. 22). The lateral line . 
runs from- the head to the tail, sometimes 
reaching the caudal fin, sometimes stopping 
short of it, sometimes advandng over its 
rays. Some spedes have iseverd lateral 
lines, an .upper one following the dorsal, 
a lower the abdominal outline, while a_ 
third runs along the middle as usual The 
scales of the lateral line are sometimes ^ii.ek,Sataeiavata. 
larger than the others, sometimes smaller; sometimes they 
are modified into scutes; sometimes there ate no other scalra 
besides these^ the r^t of the body being naked. The 
foramina of the lateral 
line are the outlets of a 
mudferous duct which 
is continued on to the 
head, running along tire 
infraorbital bones, and 
sending off a branch 
into the prseopercular 

margin and mandible. Fio. si.— C yelold coae tam the latent Une of 
The mudfeAlUS system Odojeltiieatmliaaga.). 

is abundantly provided with nerves, and has therefore 
been considered to be the seat of a sense peculiar to fishes, 
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■*' ^ « * A I«nlc to tho lateral linis, and from 
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m^aiB of the ebdomea 



fiSeeS .®&Stb»SwSS in the lateral 
tiBnflVBMBBBTieB, anQ, »» o£ ttanaverse 

ss.£ s.^tori».#»a.i »*. rf «*» «» 



Fio W.-Airtiieenifint of lealei In the Roadi 

^fin^rrSnS^ehiie; d, tomreiw line from latcrri line to Tcntrtl 

BCftlos are counted in one of flie trauBVBTse bbtibSi genw^y 
in that running from the commencement of the dorsal fin, 


OsTEOiooy. 

ja order 

of the ihe etudeut should acquaint 

fidi ekdeton, as wcu a gaction with an account of 

this purpMS we ‘>^“5;^“^“ S iTcomposed of the - 
the skeleton of ^ , 
gieatert nniAw f JP^ of any of the more common k«i& 
fif jSSe for tWs purpose j that of the perch 

l“SL V SiW» -Wi “ 

i^toi il« Wnutioi. 
n^n^tricd, flatet -reitdim ocmb™* *5“*“’ 

“^^«Mntha base of the fin, -and being united to a 

SS* fS-like hone, the hypural (70 m 
margin of which the fin-iays are fixed, ^e h^nd is brj 
rumon of modified hmmapophyses wkch 
backwards, and the actual termmataon of 
bent uDwatds, and lies along the upper edge of the 
iSSen below the lost wdimenta^ neund 
elmente. In some Teleostean^ as the 

last vertebrae are Vffon“khiit on^ 

strictly spealdng, this homocercal conation is hut cme m 

the various degrees of Leterocercy, dil^nt „ 

mny Ganoidslnthia respect only, that the caudal fin itself 
has ossamed a hi^er degree of symmctrys 
The neural and hmmal arches generally 
the centrum, but there are mony 

some portion of the archw^of a species, or all of them, 

I may show the oii^ual division. 



Fio. Sl^Sk^teton of the Petdi. 

Ihe rertehne are generaliy united with one another hy 
zy^pophjses, )md freq[ueutly similar additional artacu- 
lations exist at we lower parts of the centra. Barapo- 
ldi}*ses and ribs aie very general, but ihe latter are insetted 
on the centra and ^e base of Ihe processes, and never on 
their extremities. 

The spinal column^^nsists of abdominal and caudal 
vertebra^ the coale^nceSpf the parapophyses into a com- 
pipte hsemal rii|^^nd tne suspension of the fin 
genersdly forming a suffident^ well-marked boundary be- 
tween the abdominal and cauc^ re^ons (fig 24). In the 
percli there are twenty-one abwominal and as many caudal i 


vertebrm The centrum of the first vertebra or atlas is very 
diort, with the apophyses scarcely indicated; neither the first 
nor the second vertebra has ribs. All the other abdominal 
vertebras, with the exception of the last or the two lost, are 
provided with ribs, many of which are bifid (72). A series 
of flat spines (74), called intemeumls, to wl^h the spines 
and rays of the dorsal fins are articulated, are support^ by 
the neural spines, the strength of the neurals and inter- 
neurals cortespouding to that of the derm^ spines (76). 
The caudal vertebrae differ from the abdominal in havii^ 
the haemapophyseal elements converted into apines similar 
to the neural, the anterior hdng likewise destined to sup- 
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port sl series of interhseiD&ls (79), to which the enel rays 

are articulated.' ^ , _j v 

There is a great amount of variation as regards the 
degree in whidi the primordial cartilaginous cranium per- 
sists; it is always more or less replaced by bone; fre- 
quently it disappears entirely, but in some fishes like the 
or Esoddee, the cartilage persists to the same or 
even to a greater extent than we shaU find in the Ganmdti 
hdoOei. Besides the bones preformed in cartilage there are 
a great number of membrane-bones, that is, bones origina^g 
in membranous or tegnmentary tissue, ^e different kinds 
of these membrane-bones occur with greater or less con- 
stancy throughout the subclass Teleostei', th^ often 
coalesce with and are no longer separable from the neigh- 
bouring or underlying cartilage-bones. 

1. Cartilage-Bones of the Primordial Skudl . — ^The basi- 
ocdpital (5 in figs. 25-27) has retained the fom of a 
vertebral centrum; it is ^nerally concave behind, the 



Fko. SSi^^kdetoa of Fetch's Sknll. 

concavity containing remains of the notochord. The ex- 
occiidtals (10) are situated on the side of the basioccipital, 
and contribute the greater portion of the periphery of the 
foramen magnum. The supraoccipital (8) is intercalated 
between the exocdpitals, and forms a most prominent part 
by its median crest, which sometimes extends far forward 
oh the upper side of the skull, and offers attachment to the 
dorsal portion of the large lateral muscle of the trunk. A 
transverse supraoccipital ridge, coming from eacdi side of the 
base of this crest, runs outward to &e external angles of 
the bone. When the interior portion of this bone remains 
cartilaginous, some part of the semicircnlar canals may be 
lodged in it. 

^e region of the skull whicdi succeeds these bones en- 
doses at least the greater portion of the labyrinth, and its 
component parts have been named with reference to it by 
-some anatomists.^ The alisphenoids (11) (jprooticum) form 
sutures posteriorly with the basi- and ex-ocdpital^ and 
meet ea& other in the median line at the bottom of the 
cerebral cavity; they contribute to the formation of a 
hollow in whidi the hypophysis cerebri and the saccus 
vascnlosns are received ; in conjunction with the exoccipital 
th^ form another hollow for the receptionof the vestibulum; 
generally they are pnforated by the trigeminal and facial 
nerves.. The paroccipitals (9) (epiotieuTn) lodge a portion 
of the posterior vertical semicircular canal, and form a pro- 
jection of the skull on each side of the ocdpital crest, to 
which a terminal branch of the scapular arch is attadied. 
The mastoid (12-1.13) (opisthoticum) occupies the postero- 
external projection of the head ; it encloses a part of the 
external semicircular canal, is generally united to a 
membrane-bone, the superficial squamosal, which emits a 


^ As first proposed by Huxle}*, 


process for the suspension of the scapular arch, and is 
frequently, as in Ibe perch, divided into two separate 
bones. 

The anterior portion of the skull varies greatly as regards 
form, whidi is cUefly dependent on the extent of the cere- 



bral cavity; if the latter is advanced far forwards, the 
lateral walls of the primor^al cranium are protected by 
more devdoped os^cations tiian is the case if the 
cerebral cavity is shortened by the presence of a wide and 
deep orbit In the latter case parts whidi normally 
form the side of the skull are situated in front of tiie 
brain-case, between it and. the orbit, and, being generally 
reduced in extent, are often replaced by membranes ; the 
interorbital septum especially may thus be reduced to a 
membrane. The most constant ossifications of this part 
of the skull are the orbitosphenoids (14), which join the 
upper anterior margin of the alisphenoids; superiorly 
t^ olfactory and inferiorly the optic nerves pass between 
them out of the cranium. They vary much with regard 
to their devdopmeiit : they are small in Gadoids; larger in 
the perch, pike, Salmonoi^ Matrodon, and the dupeoids; 
and very large in Cyprinoids and Siluroids, in whidi 
they contribute to the formation of the side of the brain- 
case. The single Y-shaped sphenoideum anterim (15) 
(ethmoid of Owen and basisphenoid of Huxley) is as 
frequently absent as present ; each lateral branch is con- 
nected with an orbitosphenoid, whilst the lower branch 
rests upon the long basal bone ; it forms tlie anterior mar- 
gin of the fossa &r the hypophysis. Finally, to this 
group of cartilage-bones bdongs also the postfrontal (4), a 
small bone from which the infraorbital ring is suspendedL 

The' centre of the foremost part of the skull is occupied 
ly the ethmoid (3), which shows great variations as regards 
its extent and &e degree of ossification ; it may extend 
backwards into the interorbital septum, and reach the 
orbitosphenoids, or it may be confined to the extremity of 
the ski^; it may remain entirely caitilaginous, or it may 
ossify into a lamina which ropaiates the two orbits and 
endoses an anterior prolongation of the brain-case, along 
which the olfactory nerves pass, — ^modifications occurring 
again in higher vertebrates. A paired ossification attached 
to the forepart of the ethmoid is the prefrontals (2), which 
form the base of the nasal fossa. 

2. Menibrane-Bones ecUadied to the Prinvordml Skull . — 
To this group bdong the parietals (7) and Antals (1). The 
latter form t^ upper margin of the orbits, and extend from 
I the nasal cavities to the ocdpital They are enlarged at the 
' expense of the parietals, which are of mndi smaller extent 
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than in higher vertebiates, and are »i»rated 

by'^ anterior prolongation of the siyraoccipi^ 
•nie agnemosal (IS) haa been mention^ above “ 
with flie mBBtoid. The prefrontid (2) 
are alwayB smalL and the latter is frequen^ awrat The 
lower BuSice of the skull is protected by tlw basi^enojd 
(paiasphenMd) (6), a very long and narrow brae ea^nding 
SL ^le baeioccipital beyond the broin-cai^ule 
the orbita where it forms the support of the mterorbital 

L if. fft nnmiflte \nth another long 

Both these honeSi 


aeptoin. Anteriorly it is connate 
hamxner-ahaped bone (16)) the vonien 


p yyftmBP ^napea ouue uw iwMa«a« 
espemally the latter, may be armed with tee^ 
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apparatns as wdl as a point of attachment to the hyoid, 
whilst in front it is connected with the pteiygo-paiatmc 
ardi (fig. 27). These are the hyomanddbnlar (23), sym- 



the bony roof of the mouUi towards tbo median lino; it 
wLituL also the floor of the orbit; the ptcp-goid (or 
05 irantuersum) (24) Btarte from the quodruto, and » joined 

by suture to the palatine, which is toothed in thtf jiercb 
. .1 ^^#1 MiiMfinn f A 4 lia vomfir find 


hy BUIflUV w wiw |«*aMwa«w, — J“ 1 

and many other fishes, and teaches to the v omcr and 
anterior frontal. Tho picco of the mandible wliidi 
articulates with tho anad 
distinctly part of 


Ro. 17.— Lower Tioir ofSknU i>f Rtdi. 

plectic (31), end quadrate (26); thqr are by 

means of the metaptermid (27) with the pteiygoid (24) 
and entoptery^id (25), the foremost bone of the ardi 
Imtng the palatine (22). Of these hones the uppermost^ 
tho omtympanio or hyomandibular (23), is articulated by 
a double articulaiy head with the mastoid and posteriw 
ftontsL pother artionlaiy head is destined for the 
opercular jmnt. The mesotympanic or eympleetic (31) 
appears M a Btyliform prolongation of tho lower part of the 
hyomau^bular ; it is cart^nous in the young, but almost 
jmmpletely ossified in the adult The position of this bone 
a aoto^y, directly inwards from its cartila- 

gnons junction with the hyranandibnlBr, then is sitnated 
die uppermost piece of the hyoid arch, the stylohyul The 

?271 ? « mctnpteiygoid 
(27), a flat bone forming a bridge towerde the pter^id. 
and not rarfy absent in the subclass. Finally^tt^rffl 
tnangnlar hypotympanic or quadrate (26) has a laree 
condyle for the mandibular joint The pdadno ^ 
proper IS fonn^ by three bones ; the entopterygoid (26) 
1?“® ““f hone attached to the innwSwdw 3 
the palabne and pterygoid, and increaaing the surface 3 


anterior frontal. mo pwco i« 
articulates with the quadrate is the articulaiy bone (3j), 
distinctly part of Mcckcl’a cartilngo; it sends upwards n 
coronoid process to wliidi tlic xnasticatoiy iniifccics, m w wi 
as a ligament from tho inmdllniy, arc attached; it also 
sends forwards a long-pointed process to be riiealhcd in a 
deep notch of the dentary piece. PrcQUcntly another por- 
tion of cartilage below tho orticulaty remains pcreislcnt, or 
is replaced by a separate membrane-bone, the anjgular. 

4. JfembraneJfoires of the Alimentari^ Portion of the 
Vwtral SMeton of the Shtll~B\o sus|>cnsorium has one 
togumcntaiy bone attached to it, yiz.^ tlio pneopcrculttin 
(30); it is but rarely absent, as for instance in J\riiranophir, 
as it is quite a superficial bone, and frequently armed witli 
spines (as in the pcrdi), its form and configuration constitute 
an important item in the description of many iislics. Tho 
premaxillary (17) and maxillarj- (18) of tho 2'ekQrtei appear 
to bo also membrone-bone^ although they arc dearly 
analogous to the upper labial cartilages of the sliarhs. The 
premaxillaries sometimes coalesce into a single piece (os in 
Diodon^ MormpruA or they arc firmly united with tlic 
mosillaries (os in all Gyinnodonts, Serrasalmo^ <S:c.). TJic 
rolativo position and connexion of these two bones dificr 
mndi, and form a valuable diorocter in the discrimination of 
the various families. In some, the front margin of tho javr 
is formed the prcmaxillaty only, the two bones having a 
parallel position, as in tho perch, in whidi case the moxillaiy 
is constanlly toothless; in others, the premaxillary is 
shortened, allowing the nundllao' to enter, and to complete, 
the margin of the up[>cr jaw ; and finally, in many, no part 
of the maxillary is situated behind tho premaxiilaTy, but 
the entire bone is ottadicd to the end of tho prcmaxillaiy, 
forming its continuation. In tho last case tho maxillary 
may be quite aboitivo. Tim mobility of the upi>cr jaw is 
greatest in those fishes in which tlio prcinasdllaiy nlonc 
forms its ma^in. Tim form of the proinaxiilaty is subject 
to great variation: the beak of Jklone and A'lpAias is 
formed the prolonged and coalesced prcmaxUlatics. 
The maxulary consists sometimes of one piece, sometimes 
of two or three. The principal memhniuo-bone of Ao 
mandible is tho dentaiy (34), to which fr added tho 
angular (36) and rarely n smaller one, the splenial or os 
qp^/arc, which is situated at the inner side of tho 
articnlaiy. 

6. Cortiktge-BoneB of the Peepimtnry Portim of the 
TUoeral^ Skeleton of the SML — ^With few exceptions all 
ossifications of tho hyoid and branchial arches belong to 
this group. 

The hj-old arch is suspended by a slender s^-liform bone, 
thestylohyal (29), from the byomandibnlurs; it consists 
of three scents, the opihyal (37), the ccratohyal (38), 
which IS Ae longest and strongest piece, and the basihyal, 
which m formed by two juxtaposed pieces (39, 40). Be- 
tween the latter there is a median stj-liform ossido (41), 
extending fo^rds into the substance of the tonttim,oaUea 
th^lossohyol or os liniguale. 

30 and 28) nco enclosed 
within the iyoid arch, with which they arc dosdy coa- 

5* pe™!* «nd in tho aiig'onty of 

Tdeoe^ns they are five in number, of which four bear 
remum dwarfed, nndis beset with 
teeth , It 18 ^ed tbe lower photyngeal bone. Tlio ardies 

(03, 54, 65), the basibraacbials, and, enrrinir ns tbov 
ascend, nearly meet at the hose of the cranium, to which they 
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are attaclied by a layer of ligamentous and cdlular tissue. 
Each, of the first three biandiial ardies consists of four 
pieces movably connected tvith one another. The lowest is 
the hjpobranchial (67), the next, a much longer one, the 



ceratobranchial (68), and, above this, a slender and short 
irregularly-shaped epibtanchial. In the four& arch the 
hypobranchial is absent. The uppermost of these segments, 
especially of the fourth arch, are dilated, and more or less 
confluent; they are beset with fine teeth, and generally 
distinguished os the upper phaiyngeal bones. Only the 
ceratobranchial is represented in the fifth arch or lower 
pheiyngeaL On their outer convex side the branchial 
segments are grooved for the reception of largo blood- 
vessels and nerves ; on the inner side they support homy 
processes called the gUI-rakers, which do not form part of 
the skeleton. 

6. Menibrane-Bones of the Jtespiratorp Pmioti of the 
Ftseeral Skdelon of the SkulL — ^These inclndo the oper- 
cnlar pieces, viz., the operculum (28), subopeiculum (32), 
and mteroperculum (33). The last of these is the least 
instant; it may be entirely absent^ and represented by a 
Oigament extending from the mandible to the hyoid. The 
■operculum m the principal piece, situated behind, and 
movab^umtrf with, the vertical limbof thepneoperculum. 
^we IS an arbculary cavity at its upper anterior angle for 
Its junctwn with the hyomandibular. The interoperculum 

the angular piece of the 
4 .W « “ttached to the outer face of the 



— me sniffle 

ligament with the anterior 
kumetal arch, and separates the musculi 
increased surface for their 
iMertion ; and, finally, the branchiostegals (43), which vary 

SS-i" r?'’ v’ *”* "• to a, MBitoiS 

“"‘tone 

/»!•««.— To this catecory are 
® ossifications of, and belong 

to, the cutis. They are the turbinals (20), the suborbitals 


(19), and the supiatemporals. They vary much with 
regard to the degree in which they are developed, and are 
seldom entirely absent. Nearly always they are wholly or 
partly transformed into tubes or hollows, in which the 
muciferous canals with their numerous nerves are lodged. 
Those in the temporal and scapulary regions are not always 
developed ; on the other hand, the series of those ossicles 
may be continned on to the trnnk, accompanying the lateral 
line. The foremost suborbital is termed the prmorbital. 

The pectoral arch or shonlder-^rdle of the Teleosteous Pecto 
.fishes exhibits but a remnant of a primordial cartilage, 
whirii is replaced by two ossifications,^ the caracoid (51) 
and scapula (62) ; posteriorly they offer attachment to two 
series of short rods (63), of which the proximal are nearly 
always ossified, w’hilst the distal frequently remain small 
cartilaginous, nodules hidden in the base of the pectoral 
rays ; they have been termed catpals and metacarpals. 

The bones by which this portion is connected with the 
skull are membrane-bones, viz., the clavicle (48), with the 
postdavicle (49 + 50),- the supradavide (47;, and the 
post-temporal (46). By this last bone the shoulder-girdle 
is suspended from the skull ; it is attached, in the petdi, 
by a triple prong to the occipital and mastoid bones. The 
clavide completes the_ ari^ below by (he symphysis or 
natural conneidon of the bones of each dde. Many Tde- 
osteons fishes lack pectoral fins, and in them the pectoral 
arch is frequmtly more or less reduced or rudimentary, as 
in many species of Jfttnenidee. In others the membrane- 
bones are exceedingly strong, contributing to the outer 
protective armour of the fish, and then the davides ore 
generally suturally connected in the median Htib- The 
postclavicula and the supiaclavienla may bo absent It is 
only exceptionally that the shoulder-girdle is not suspended 
from the skull, but from the anterior portion of the spinous 
column {Synibran^ida, Murcenidas, Botaeanthidai). The 
number of dements in each of the two series of basalia 
never exceeds five, but may be smaller ; and the distal 
series is absent in Siluroids. 

The pubic bones (80) of the Teleosteons fishes undergo Paldo 
many modifications of form in the various families, buthonea 
they ain essentially of the same simple type os in the 
perch, viz., a pair of fiat or styliform simple bones, to 
which the ventral fins are articulated. 

skull of the fish have reedved so many 
dii&rcnfc iutGrprct&tions tbflt no two ffccounts agrcB in 
their nomenclature, ^o that their study is a matter lOf con- 
siderable difficulty. The table of synonyms given on p. 

644 ^vill tend to overcome difficulties arisi ng from ring 
cause; it contains the terms used for the different bones 
of tii6 slcGloton by Cuvier^ those introduced by Owotij and 
finally the nomenclature of Stannius, Huxley, and Parker. 

Those adopted here are printed in italics. The numbers 
111 the tabic are those used in the preceding pages and in 
figs. 24—28. 

Modifications of Skeleton. 

We now proceed to pass briefly in review the modifi- 
cations of the skeleton in the principal types of finTif»a . 
commeniaug nt the lowest, and pointing out its gradual 
development in the other throe subclasses. 



Fid tt^’-BranMwtema lanceolalum. a, mouth ; e, ventj b, nhiloiiilnal poms. 

The lowermost subclass of fishes, which comprises one 
form only, the Lancelot (BrancAiostoma Fa Amphioxus'] 
fanceolatum), possesses the skdeton of the mo st primitive 
^ Porkci^s uomonolutuxo is udopied hero. 
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’C^vtofKmmMvTcvstdluCtttitr, Oum, Stnxatv^, ITuxlev, fe.. to indica>« tM Bwa in the SbeMKi o/a Fhh. 


CCV1£B. 


1. Fhmtal princjiial 

2. Fnmtal ant^riear 

8. 

i. Frontal postvtienr 

5. Basilaice 

6. S]^iioide 

7. Parietal _ 

8. Interparietal or occipital sapm- ( 

ear ) 

9. Oe^tal esteiue 

10. Oeri^tal lateral 

11. Grand ^e da sphenoide 

12. Kbstoidien 
18. Eoelier 

14. ASe orlritaixe 

15. Spbenoiile ontexieur j 

16. Vovier 

17. Intemuzillaire 

18. MariBaire »upeziear 

19. Sonaorintaire** 

20. Kasai 
22. Palatine 
28. Temporal 

24. Tninsrexbe 

25. R^gozdien interne 
26L Jogal 

27. Tympanal 

28. Opercaloire 

29. S^lidde 
80. Freopercixle 
31. Symidectiaue 
82. Sonsoperenie 

88. Interopeicnle 

84. Bentaue 

85. Arhcnlaire 

86. Angiikdre 

87| 88. Grandes idioea Uterales 

89, 40. Petites pikes latkales 

41. QsKngnal 

42. Qaena de Tos liyoide 

48. Bayon bianchiost^ge 

46. SorscMnlaue 

47. Scapidaiie 

48. Hnmeial 

49. 50. Coracoid 

51. Cnbitid 

52. Badial 

58. Os dn cazpe 

58 Us, 54, 55. Gbaihe intenn^diaire 

56. Fhaiypgieiis infdrienrs 

57. Fi^mtemedepaTtfeinfkieaie ) 

de raicean braucldale i 

58. Kkecateme do. do. * 

59. Stylet ^ pi4uuke aioeau 1 

bnnduale ( 

de raSceau | 

6i Ob p^ryn^en snp&nenr 

68 . 

J*!’"** ]8 pectoRle 

D/, TO. V ertebres abdozninales 
69. Vertbbres oandales 
W. Plaq^oe triangalaxie et verticalfi 

72L Cdte 

73. Appendices or bfylets 

74. Interepinens 

r R opines et rayons doisales 
/o. 

78 

79, 

80. 

81. 


Omnf. 


Frontal 

Fre/rotUal 

Xasal 

Fos(frontai 

.BosispAflZofd 

FaritiaX 

Faweipiial 

EiBQocMtal 

AlisnAcnoU 

Uastoid 

Petrosal and Otostcal 
Or&itosp/icnofd 
Ethmoid and Ethmo- 1 
tnrbinal 1 

Tomer 

Initr^ or Prc-wazdllaw 


Jvframhital rinn 
Turhinnl 
Falatin 
Epitympauic 


Bypotynipanio 

Pretin^nic 

Qptreutum 

^^Itdiyal 

Frmopcrtulmn 

AEesotyxnpanie 

Sttltoperculuhx 

TtUcroj^renliua 

Jkntary 

Articulari/ 

Angular 

Epikyal, Ctratidiyal ) 

J^nhyal ( 


Dirobpa? 

Srancltiost^l 

Saprascapua 

SScapnls 

Goraooid 

Bpieomcoid 

Badius 

Ulna 


Cai^fials 

BttUiranchlals 
AoKicr Phargng^als 

tfiycr fspibrandtial of j. 
fim branchial arch j 

Ep^ranchials J 

Phaiyn^brancbial 
Uni-mjkre 
P^otoraJ rags 
Abdominal vertsUce 
^mfcrl xertebne 
[Aggxegated interlueinalsl 
Oaudal rat/s 
Jtih ^ 


^^tcrncural spziics | 

^^l rays and ^nes 
Fvrsi interncural 


^Urhamal spines 
Pubic 

Ventral spine 


rays 


htXXlilVS. 


0» froiiuli 
Os frontale antvriuar 
Os etbmoidenxii 
Os frontale postering 
Os basilare 

O9 Bplicuoideaiu bisilire | 

Os patictale 
Os ocdpltale sujicriuA 

O9 occipitale esteraui.a 
Os occipitale latenile 
Ak temporalis 

Os xnastoideuni4-09 extrascapnlarc ) 
Oberfladblidzc lOi^’ben-laiuelle \ 

Ak orbitalU 

Os sjilienoMcum anteriu^ 

Vomer 

Os intermaxiUaie 
Os xuaiilkio 
Ossa infraorbiulia 
O3 tenDinale 
Os paktinam 
Os tciujiorale 

Ob traiLsrerbum s. pteiygoldeum ex* 
temum 

Os ptcrvgolilvuiu 
Os quaaratoji^le 
Os tympaniciuu 
Oiiercufnm 
Os styloidenm 
Fneopcfcnliuu 
Os syinplceticvm 
Subopetcnlum 
lntcF02«ionliim 
Os dcntfllc 
Os orticularc 
Os zugnkn; 

Segmente der Zungenbein-Scheakel 
Os linguale s. eutoglossnm 


Badii branchiostc^ 
Offlolita 
Scapuk 
ClaTicnU 

Ossa cai|i: 

Ossa tuetacar^d 
Copula 

Ossa pliaryngea infetion 


Segmente der Eiemenbogcn-Schenke' 

Os idzaryngeum superius 

Bnistfiosscn-Strahlen 
Banchwkbel 
Sdraranzirirbcl 
Terticale Platte 


Bippen 
Mnskel-Gtdthen 

s. obm Hossen- 


Eflekenflossen-StnUen n. Stacheln 


Becken 
Banebfiossen-Stacliel 


UoxiiXT, P.\iiSKn, &c. 


Lateral ethmoid (Parker) 
Sphenotic (l^irker 
Sometime^ referred to as 

Epiotienui (Huxley) 

Piooticuiii (Huxley) 
Opistboticum^ 

(Huxley ) 

Alkphcnoid (Huxley) 
Basispifcnoid (Huxley) 


Ifymm dibitlor (Huxley) 

Mesopteirraid (Parker) 
Quadrate (Uuxl^} 
Mefapfery^id (Huxley) 


* Ptaxokie of Paiker. 


Basibranehiostecsl 

(Parker) 

I^ost^t^mporal (Parker) 
BupraclcirtcKk (Parker) 
Ofarfeuk (Parker) 
Postcdavicula (Parker) 
Coracoid (Pdfker) 
Seapitla (Porker) 
JSas'ilia (Huxley) 
Braclilals (Parker) 


^pper piiaryngedls 

Pfypural (Hoia^) 



obteologyO 


ICHTHYOLOGY 


645 


type. The vertebral column is represented by a simple 
chorda dorsalis or notochord only, which extends ftom one 
extremily of the fish to the other, an(^ so far from being 
expanded into a cranial cavity, is pointed at its anterior 
end as well as at its posterior. It is enveloped in a simple 
membrane like the spnal cord and the abdominal organs, 



n«. aa—Anterior cad ol liody of BfantMitlma (mneii.). rf, eliorda dmalb , ft 
spiiuil oQTd; /, cavtllaslnontf tod^; <r, eye; liranditel rods; laWfti cnrtl- 
oral tarrliL 


and there is no trace of vertebral seginentB or ribs;^ a 
series of short cartilagiDOtLS rods, however, above the spine 
evidently represent apophyses. A maxillary * or hyoid 
apparatos, or elements representing limbs, are entirdy 
absent 

The -skeleton of the Gydt^iowMa (or jl/a»w/x>6j’ancAit) 
(lampreys and sesrhags) shows a considerable advance of 
devdopment It consists of a notochord, the anterior 
pointed end of whidi is wedged into the base of a 
cranial capsule, parfly membranous, partly cartilagin- 
ous. This skull, therefor^ is not movable upon tbe 
spinal column. No vertebral segmentation can be 





n A 

Ffe. 31.— Upper {A) and side 
a, notoebord “ ‘ " ‘ 
neaUriu^di; 
portion of snbdcul 
carCIngo ; ncm 
notoebord and OisoplMgas. 

observed in the notochord, but neural arches are repre- 
sented by a series of cartilages on each side of the spinal 
chord. In Petromj/zon (fig. 31^ the basis cranii emits two 
prolongations on each side^ an inferior, extending for some 


distance along the lower side of the spinal column, and a 
lateral, which is ramified into a skeleton supporting the 
branchial apparatna A stylohyal process and a suboculai: 
arch with a palato-pterygoid portion may be distinguish^, 
^e roof of the cranial capsule is membranous in Mpaine 
and in the larvae of PArmysm^ but more or less cartilagin- 
ous in the adult Pdromyzon and in BddioAoma. A car* 
tikginouB capsede on e^ side of the hinder part of the 
skull contains the auditory organ, whilst the olfactoiy 
capsule occupies the anterior upper part of the roof. A 
broad cartilaginous lamina, starting from the cranium and 
overling part of tbe snout, has been fiotermined os lepie* 
aanfing the etiimo-vomeriue elements, whilst the oral organs 
are supported by latgi^ very peculiar cartilages (labials), 
greatly diSTeriug in general configuration and arrangement 
in the various Cyclostomcs. There are three in the sea- 
lamprey, of whi^ tiro middle one is joined to the palate 
by an intermediate smaller one j the foremost is ring-like, 
tooth-hearing emitting on each side a styliform process. 
The lingnal carnage is large in all Qydostomes. There 
is no trace of ribs or limbs. 

The Chondroptery^ans exhibit a most extraordinary 
diversity in development of their vertebral column ; 
fllmoBf. every degree of ossification, from a notochord 
withont a trace of annular structure to a series of com- 
pletely oss’ified vertobne, being found in this order. The 
sharks in which tiio notochord is persistent are the 
noloeephali (if tliey be'reckoned as belonging to this order) 
and the genera Notidamis and JScfiinorJiinus. In the other 
sharks the segmentation is complete^ eadh 
vertebra having a deep conicol excavation 
in front and behind, with a central canal 
throngh whi^ the ncptodiotd is continued; 
but the degree in which the primitive car- 
tilage is replaced b^ concentric or radiating 
lamellm of bone vanes greatly in the various 
genera, and according to tbe age of the 
individnals. In the rays all tbe vertebno 
are completely ossified, and the anterior 
ones confiuent into one continnons mass. 
In the msgoriiy of Ohondropteiygians the 
extremity of the vertebral column shows 
a decidedly heterocercal condition, and only 
a few, Iike/?j|[«attna and some rays, possess 
a diphycercal tail. 

Inc advance in the development of 
the skeleton in Chondropteiygians beyond 
the primitive condition of the previous 
subctesscs manifests itself further by tbe 
presence of neural and luemal elements, 
extending to the' foremost port of the axial 
column ; but of these the heemal form a 
closed arch in the caudal region only, whilst 
on the trunk they appear simply as a lateral 
longitudinal rid^. The neural and hsemal 
apophyses are either merely attached to the 
axis, as in Ghondroptorygions witii persis- 
tent notochord (the rays and some sharks) ; 
or their basal portions penetrate like wedges 
into the substance of the centrum, so that^ 
in a transverse section, in consequence of 
the diflfcrence in their texture, they appear 
'** * * — X (figs. 32-34'). The in- 


not filled by fibrous membrane^ 
08 in other fishes, bat by separate cartilages 
(laminse or cartilagines intercmroles), to which frequently 
a series of terminal pieces is superadded, which must be 
regarded as tiie first appearance of the intemeuial spines 
of the TeleoAei and many Onnoida Similar terminal jnecea 
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are eomelaines observed on the hsemel arches. Ribs are 
dlher absent or but imperfectly represented {Carehariw)^ 
The substance of the shiill of the Chondropteiygians 
is cartilage, interrupted especiiUly on its upper surface 
by mote or less extensiTe fibro-membranous^ fontanellcs. 
Superficially it is covered by a more or less thick shegreen- 



Flg. 8Z. flff. 83. Fig. 34. 

Fioa. 82, 83» Slr-Laterd vlev, longitndin*! aectlon. and tniDSvcno eectlon of 
canSiu Tcrtebni of BaUclngSbailc {Seloehe maxfmcO. (After a, ten* 

tnsn; S, nnnpoptiytfs; iaterenml cottnage; <f, luemaponbrsiis r, spinal 
caiudi /, Interrertebnl coTltj'; central canal for persistent i^on of 
aotocliord; luciiul caaalt for Uood-resjtdte. 

like osseous deposit. The articulation uitli the vertebml 
column is effected by a pair of lateral condyles. In the 
sharks, besides, a central conical excavation corresponds 
to that of the centrum of the foremost vertebral segment, 
irlubt in the ra^ this central excavation of the ahull 
receives a condjle of the axis of the spinous column. 
The mninm itsdf is a continuous undivided cartilage, 
in wUdi the limits of the orbit are well marked by an 
anterior and posterior protnherance. Hie ethmoidal region 
sends horizontal plates over the nasal sacs, the apertures 
of which retain their embryonic situation upon tho 
surface of the skulL In the majority of diondroptcrjvidus 
those plates^ are produced conically, forming the base of 
(heaoft ptqecring anont; and in aome forms, eapedally 
in ae long-enonted rays and the aaw-fishca {Priitis), this 
prolongation nppeaia in flie form of three or more tuhi- 
form ro^ As separate cartilages there are appended to 
the skull a sospensorinm, a palatine, a mandible, a hyoid, 
and m^entary maxillaiy elements. Tho suspensonuni 
is morably attached to the side of the skull. It generally 
consista rf one piece only, but in some rays of two. In 
the rays it is articulated to the mandible only, their hyoid 
POSseBing a datmet point of attachment to tho «ky11- ^ In 

5 * ® suspended from tho lower end 
of the BMpensonnin together with tho mandible. Tnint 

is, as Cuvier 

^ ali^y stated, not the maxillaiy, but tho palatine 

fa^foSedhiS® of tho lower jaw, which 

SomS representative of Meckel’s cattiln«^ 

l 4 foremost part ^fte min from the side of 

hjmd,hearaaCbe?.ShSf 

pieces; to thS’S^Hm 

orHcnliHnn fin-rays are attached without 


tSi^ua/ina) a bmall separate scapular cartilage is attached 
to the dorsal extremities of the coracoid j but in none of 
tho Elosmobranchs is tho scapular arch subpended from 
the skull or vertebral column ; it is merely^ sunk and 
fixed in tho substance of the musdes* Behind, at the 
point of its greatest curvature, three carpal cartilages are 
joined to tho coracoid, which Gegenbaur has diatingutshed 
as proptcr}’giuhi, mcsoptoiygiuni, and raetnptciygium, the 
first occupying tho front, tho last tho hind margin of 
tho fin. Several more or less regular transverse series of 
styliform cartilages follow. Tlioy represent the phalanges, 
to which tho homy filaments whidi aro imbedded in tbe 
skin of tho fin arc attached. In the rays, %vifh the excci>« 
tion of to^cdo, tho scapular arch is intimately connected 
with tho confluent anterior portion of the vertebral column. 
The anterior and posterior carpal cartilages are followed 1 ^ 
a series of similar pieces, which extend like an arch for« 
wards to tho rostral portion of tho skull, and backwards 
to the pubic region. E.vtrcmc 1 y numerous plialangcal 
dements, longest in the middle, arc supported by tho 
carpal^ and form tho skeleton of the lateral expansion 
of tho 80-callcd disk of the ray’s boily, which thu^, in 
fact, is nothing but tho enormously enlarged pectoral fin. 

The pubic is represented by a single median tran^xr.-c 
cartilage^ *with wiiich a tarsal cartilage articulates. The 
latter supports the fin-rays. To the end of this- cartilage is 
also attached, in tho male Chondruptcry^anb, a |)cculiar 
accessory generative organ or dosper. 

I ^ The IloliKtjfAaii differ from the other Choudroptcrygiaus 
1 in several important points of the structure of their skeleton. 

: and unmistakably approach certain Ganoids. That their 
: spinal column is pcraisteutl}* notodiordal has been mcn- 
* tioned already. Their ]>alatal apj)aratu 6 , with tho su^-jicn- 
sorium, coalesces ^vith the skull, the mandible articnlatiiig 
with a short apophysis of the cranial cartilage (autoslylic 
skull). ^ The mattdibic is simple, without anterior synipbybi«. 
The spine with which the dorsal fin is umwd articulate.^ 
with a neural apophysis, and is not immcn'ably attached 
to it, as in tho sharks. The pubic consists of two lateral 
halves, with a short, rounded tarsal cartilage. 

^ Tho skeleton of the Ganoid fidics presents extreme varia« 
tions with regard to the degree in which ossifications replace 
the primordial cartilage. Whihl some exhibit scatceh* any 
advance bej'ond the ringtostomcs with persistent cartilage, 
others, as regards the development und spcciolisation of the 
^vcral parts of thdr osseous framework, approach tho 
Telcostcans so doscly that their Ganoid untnio can bo 
demonstrate by, or inferred from, other considcralions 
Ganoids possess a separate gill-cover. 

^ The diversity in the development of tho Ganoid skeleton 
IS wcU ex^phfi^ by the few rcprescntativcii of the onlcr 
m the existing fish fauna. Lowest in the scale in this 
wspcct are those witli a persistent notochord, and on 
antostyhe dndl, that U, a skull without separate suspen- 
constituting the suborder Dipnoi, of 
Sri is representatives are Zfpidorfrrn, Dro/o- 

Sfe A extinct (so for os demonstratod 

at present) D^erns, C/iirodua (and Phfincropkuron 1 ). In 

is persistent, 

SSnir «frtilaginous base of tbo sknlL Some 
Jiipumms diphis others hotero-ccraal. Neural and livinal 
oloments and ribs ate well developed. ‘ 

bat « cartilasiuoMs. 

hnnnc mist 1. .f rfious, Olid With lotgo tcsiimentatT 
be found upwards in tho series, wiH 
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Isiy snd int 6 nns 3 dllsiy elemeots are not developed^ but are 
perhaps represented in Cvratodus by some inconstant rndi- 
mentaiy labial cartilages situated behind tiie posterior nasal 
opening, facial carSages and an infraorbital ring are de- 
velopedy at least in CeraUtdue. The presence of a pair of j 
small teeth in front indicates theromeiine portion (v) which I 
remains cartilage, whilst the posterior pair of teeth are im- 
planted in a pteiTgo- 
palatine ossification \l), 

which sometimes is Vv 

paired, sometimes con- ^ • 

tinnons. The base of fU -aN- 

the sknll is constantly yly "A 

covered by a large basal j'J 
ossification (o). The jj T /' 
hyoid is well developed, 
sometimes reduced to. 

a pair of ceratohyals, ! 

sometimes with a basi- " /• 

hyal and glossohyal. V *V: 1 

lie skeleton of the 1 ‘ L- I 

branchial apparatus ap- 
proachesthe Teleosteons 
type, less so in Ltpido- 

rimT’tban in CercdoduSf SSv— Matal view of stnll of Ceraltdsf. 

in which five branchial arches are devdoped, but with the 
lateral and mesial pieces rednced in number. A large oper- 
cnlum, and a smaller snb- or inter-opercnlnm are present. 

The scapular arch conrists of a single median transverse 
cartilage, and a pair of lateral cartilages whidi bear the 
articular condyle for the pectoral 
limb. The latter cartilages form ^ 
the base of a large membrane-bone, 
and the whole arch is suspended 
from the skull by meausof an osseous i 

snpradavide. The fore-limb of the 
Dipnoi (fig. 36) greatly differs ex- 
ternally &om the pectoral fin of other a) .\ 
Ganmd fishes. It is covered with ‘ » 

small scales along the middle, from / )• ^ ...A 

the root to its extremi^, and sur- aA JJMjflX 

rounded by a rayed fringe sinular L'.\ , 

to the vertical fin (crossopterygian /-. 'Vw '• 

type of fin). A musde split into A uJV’jr'., 

numerous fasdcles extends aU the / ^ ''^^Tiuftrit \ 
length of the fin, which is fledble X'- i 

in every ^rt and in every direction. A A* WaItIaw?'* 
The car^aginons framework sup- ^ 

porting it is joined to the scapidar | 
arch by an oblong cartilage, followed ^nk 
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to the vertical fin (crossopterygian /.•, '\V.vv u«5m'' • 

type of fin). A musde split into A uJV’jr'., 

numerous fasdcles extends aU the / ^ ''^^Tiuftrit 

length of the fin, which is flesible A- 

in every ^rt and in every direction. A A* WaItIaw?'* 

The car^aginons framework sup- 

porting it is joined to the scapidar | ' 

arch by an oblong cartilage, followed ^nll 

by a broad basal cartilage (o), gene- { 

rally dngle, bnt sometimes showing fj I 

traces of a triple division. Along aw 

the middle of the fin runs a jointed ' 7 

axis (6), the joints gradually be- el 

Gomii^ smaller and tinner towards 

the extremity ; each joint bears on #1 

each dde a three-, two-, or one- 

jointed branch (c, d). This aadal 

atimgement of the pectoral skeleton, — 

which evidently represents one of 

its first and lowest conditions^ has F».ss>-Fore-nabaf 

been termed the arcMpterygium by cenMut. 

Gr^nbanr. It is found in j7eraiodus and other gener^ 

bnt inlapidonren the jointed axis only has been preserved, 

while rndimentary rays are added in Froioptenu. 

Ihe pulnc consists of a single flattened subqnadcangnlar 
cartilage, produced^ into a long single anterior process. 
Fo^riorly it terminates on each side in a condyle, to 
which the basal cartilage of the ventral paddle is joined. 


The endoskeleton of the^ddle is almost identical with that 
of the pectoral 

TIib Ganoid fishes with persistent notochord, but with a 
hyosfylic skull (that is, a skull with a separate sns- 
pensoriuffi), consist of the suborder G/umdrostei, of which 
the existing representatives ate the stntgmns (Adpensery 
Seapliirhynehusy Polyodoii), and the extinct the Chon- 
drosteidee, 'Palceonitcidte, and (according to Tra'qnair) Platy- 
tomidoe. 

Their spinal column does not differ essentially from that 
of the Dipnoi. Segmentation is represented'o^y so far as 
the neural and hafttnal elements are concerned. All are 
eminently heterocercal. Bibs are present in mosf^ but 
are replaced hj ligaments in Polyodon. 

The primordial cranium of the sturgeons consists of per- 
sistent cartilage without ossifications in its substance, but 
superficial bones are still more 'developed and specialized 
than in the Dipnoi ; so it is, at least, in the true sturgeons, 
bnt less so in Polyodon (fig. 37). The upper and lateral 



Fie. 37 ^-SIeiin of iWj.'wibfi. CAfterTraqnalr.) n, nasal caTliy; i7, sqnainosal ; 
ini^ bjromandibnlv; qr. sxmplectle; ;K>,paIatoi>tcty(;old; m.Meekellancani- 
la^; nuvnuudHaiy; <r,dentaTF; A.hTOid; qp^opercnlmn; er,bnnelilostee8l; 
tA, anpradaricidar; pj^, postelaTfcnliir; ct, davlde; ijd, fnfradavieidar. 

parts of the skull are covered by well-developed membrane- 
bones. The lower surface of the skull is covered by an ex- 
tremely large basal bone, which extends from the vomerine 
region on to the anterior part of the spinal column. The 
nasal excavation in the slroll is rather lateral than inferior. 
The ethmoidal region is generally much produced, forming 
the base of the long projecting snout The snspensorinm is 
movably attached to the side of the skull, and consists of 
two pieces, a hyomandibular and a symplectic, whidi now 
appears for the first time as a separate piece, and to which 
the hyoid is attached. The palato-maxillaty apparatus is 
more complex than in the sharks and Dipnoi ; a palato- 
pteiygoid consists of two mesially-con^ected rami in 
Polyodmy and of a complex cartilaginous disk in Aeipensary 
being articulated in both to the Meckdian cartila^ In 
addition, the sturgeons possess one or two pairs of osseous 
rods, which, in Polyodon at least, represent the maxillary, 
and therefore must be the representatives of the labial car- 
tilages of the sharks. The 3Ieckdian cartilage is more 
or less covered by tegnmentary bones, lb the gill-cover, 
betides the operculuni, a snb- and interoperculum may be 
distinguished in Adpenser, The hyoid consists of three 
pieces, of which the posterior bears a broad brandiiostegal 
in Polyodon. 

In the scapulaty arch the primordial cartilaginous 
elements scarcely differ from those of the Dipnoi. The 
membrane-bones are much expanded, and show a continu- 
ous series suspended from the sknlL Their division in the 
median ventral line is complete. The pectoral is supported 
by a cartilaginous framework (fig. 38) similar to ^at of 
■Oemtodus, but mudi more shortened and reduced, in its 
periphery, the brandies being absent altogether on one 
side of the axis. This modification of the fin is analo^us 
to the heterocercal condition of the end of the spinous 
column. To the inner corner of a basal cartilage (o) a 
short axis (i) is joined, whidi on its outer side bears a 
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few branches (d) onlj, the remaining branches (e) being 
fixed to the baWl cartalage The detmal fiii-iays axe 
opposed to the extremities of the 
brancdie^ as in the Dipwoi, 

The pnbio consists of a paired 
cartOag^ to whidi tarsal pieces 
support!^ the fin-rajs are attached. 

!l%e other existirg Ganoid fidies 
have the spinous column entirely or 
almost entirely ossified; these have 
been comprised under the common 
ramzJSdoBUi. They form, howeveri 
three very distinct lypes; several 
attempts have been made to co- 
ordinate with them the fossil forms, 
but this task is beset with extreme 
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solution has as yet been advanced. 

The Pdypteroidei have thar 
^inous column formed 1^ distinct 
osseous amphicoslous vertebis^ that 
vertebne with concave anterior 
and {mstenoir surfaces. It is nearly diphyeercaL The 
neural arches, though'ossified, do not coalesce witii the 

A 



Fig. S8 ^Fare-Uaib of 
Ae(penier, 

The 


JEbur- 





and 

»« no intermediate 

®ea the neaml spines. 


Intemenrals ate derdoped, but are simply articulating 
'with the dermonenrals. The abdominal Tertebno bave 
paiapophyses developed with epplemal apinea. Onlv 
^ caudal Tertebrm have luemal spines^ which, like -the 
intertemals, agree m every essential respect with the 
opp^te neutals. Bibs are inserted, not on the para- 
pophyses, but on the centra, immediately bdow the nan' 
pophysea 

The sk^ erf Polyflerus (fig, 39) shows a great advance 
towar^ the Td^teous type, the number of eepanhle 
bonss bemg ™tly increased. Hey ore anai^ much in 
^ sme £^n as in TdeoOei, but a great portion of 
the primordial ^mm remdiis cartil^oorf The mem- 
Inar^bones which cover the upper and lower surfaces of 
the bram-we are so much devdopedos to cause the under- 
ca^ge to disappear, so that a laige vacuity or 
fontaneUe exists in the substance of the upper as wdl as 
jrf Ihe lower cartikginous wall Of ossificatiW bdmaae 
to ^ primordial skull must be noticed the dn^e ocdpital 
with a mastoid on each dda Thq^ ate sewtated by 
TB^xatent cat^ge from the sphenoids and postfrontals : 
tto f^er, which are the largest ossification of the prim- 
oidid cranium, endose the anterior half of the brain cavity. 
Dmahy, me nasal portion contains a median ethmoid and 
a pmr of pnefiontal bones. Only a very small portion 
of tiie ton dewnbed are visible externally, nearly^ 
pnmorfial cranium being covered ^ the 
membrane-bones. Of these are seen on the upper swface 
a paw of panetols, frontals, “nasals,” and tOTWnals; m 
u surface a laige croes-diapod basd, anteriorlr 

side by a pterygoid, patulld to a palatine 
which fbnos a suture with the drable vomer™ He 
^j^nsonum has iu front a metapterygoid and quad^ 
Sts operoulum and suhoperedum are 

fdl? j and maxiUaries ore now 

MIy developed, but immovably attached to the aknlL 
He lower jaw is ossified, and wnsis “of ,m orticri^ 

developed, ate 

third of two, and the In.^ nt ^^ne, the second and 
lower phanSa“l. ?»«»■ ®tere is no 

throat is protected bv a imiV nM lower jaw the 

plates) which havj b£S oorS^d”^ ® 
orohyal of osseons fishcL *«P«aent the 

entirely formed by 

which in the redid ‘"embrane-bonet 

“to-Ptojitan, "nd 

tom a, miitKftS 

■»’»>«■ iiBj w 

and oifisflinflmiJl!!°*vfi_*® ^rtebne are completely 

a con- 
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heterocercaL The caudal fin is suspended from haema- 
pophyses only, and does not extend to tiie neural side 
of the vertebral column. The neural arches coalesce urith 
the centrum; the intemenials are simple. The abdominal 
vertebrse hare paiapophyses, to irhich the ribs are attached. 
Only the caudal vertebrse have haemal ^ines. 

In Ae skull of Lepidosteus the car^ge of the endo- 
cranium is still more replaced by ossifications than in Poly- 
yterm, those ossifications, moreover, being represented by a 
greater number of discrete bones. The membrane-bones 
in particular are greatly multiplied: the occipital, for 
instancy consists of three pieces ; the vomer is double, as 
in Polyj^eras ; the maxillary consists of a series of pieces 
firmly united by suture. The symplectic teaches the lower 
jaw, so tbatthearticnlaryispro'rided with a double joint, viz., 
for the symplectic and quadrate ; the component parts of the 
lower jaw are as numerous as in reptile^ a dentary, splenial, 
articiibty, angular, supra-angnlar, and coronaiy being ^s- 
tinct. The sides of &e head are covered wi& numerous 
bones, and a prasopercnhim is developed in front of the 
gjU-cover, which, again, conmsts of an operculum and sub- 
operculum. 

Each hyoid consists of three pieces of which the midi^lft 
is the long^t, the upper bearing the largest of the three 
branchiostegals which Lepidosteus possesses ; a long and 
large glossohyal is intercalated between the lower ends of 
the hyoids. There are five branchial arches, the ^dmost 
of which is modified into a lower pharyngeal; upper 
pharyngeals are likewise present as in the majotiiy of 
Teleosteons fishes but there is no gnlar plate. 

Of &e scapulary arch the two halves are separated by a 
suture in the median line; the membrane-bones are well 
devdoped, only a remnant of the primordial cartila(% 
remaining; the snpradavicle is very s imilar to that of 
Tdeosteons fishe^ and in a less degree the post-temporaL 
The base to whic^ the limb is attached is a sin gla osseous 
plat^ supporting on its posterior mar;^n semi-ossified rods 
in small number, which bear the pectoral rays. TIia 
pubic consists of a paired bone. The elements representing 
a tarsus are quite mdimentary, aud reduced in number 
(two or three). 

The vertebral column of the Amioidd shows unmistakable 
characters of the Falmichthyic type. The arrangement of 
its component parts is extremely simple^ The of 

the amphicodous vertebrae are well ossified, but the neural 
aud haemal arches do not coalesce with the centra, from 
whidi they are separated by a thin layer of cartilage. 
All the vertebra do not possess apophyses : in the 
portion of Amid only every alternate vertebra is provided 
with them. The heterocercal condition of the spinous column 
rs wdl marked; as m the other Solostd, the hindmost 
vertebra are turned upwards, become gradually smaller in 
siz^ and lose their neural arch^ the hmmnli^ remaiuing 
developed to the end. Finally, the column terminates 
in a thin cartila^ous band, which is received between 
the lateral halves of the fifth or sixth upper caudal ray. 
The intemeurals and interhmmals are simple. Only tire 
abdominal vertebra have parapophyses, with which the 
ribs ace articulated. 

The configuration of the skull, and the development and 
arrangement of its component parts, approach so much 
the Tdeosteau typ®» perhaps there are greater dif- 
ferences in skulls of truly Teleostean fishes tlum between 
the skulls of Amia and of many Physostomi. Exter- 
nally the ctaniuin is mtirely ossified; the remains of the 
'csrfila^nous primordial cranium can only be seen in a 
section, and are of much less extent than in many Physo- 
stomons fishes. The immovable iniermaxillaiy, the double 
vomer, the double articulaiy cavi^ of the mandible -for 
junction with the quadrate and symplectic bones, remind I 
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us still of similar conditions in the skull of Lepidosteus; but 
the mobility and formation of the maxillary, the arrange- 
ment of the gill-covers, the development of a praopercnlnm, 
the snspensorinm, the palat^ the insertion of a number of 
branchiostegals on the long middle hyoid pieces the com- ' 
position of the branchial firework (with upper and lower 
pharyngeals), are as in the Tdeosteons type. A gnlar plate 
replaces the urohyaL 

The scapular arch is composed entirdy of the membrane- ' 
bones found in the Tdeostei, aud the two sides are loosely 
miited by bgament. The base to which the limb is attached 
is cartilaginous ; short semi-ossified rods are arranged along 
its hinder margin, and bear the pectoral rays. 

Myologt. 

In the lowest vertebrate, Branckiostomaf the whole of 
the muscular mass is arranged in a longitudinal band 
running along each side of the body ; it is vertically divided 
into a number of fiakes or segments (myocommas) by apo- 
neurotic septa, which serve as the si^aces of insertion to 
the muscular fibres. But this muscular band has no con- 
nexion with the notochord except in its foremost portion, 
where some idation has been formed to the visceral skeleton. 

A very thin muscular layer covers the abdomen. In the 
Cycdostomes also the greater portion of the muscular 
system is without direct rdation to the skdeton, and, again, 
it is only on the skuU and visceral skeleton that diBrinnt 
muscles have been differentiated for ^ecaal funcHicmB. 

To the devdopment of the dcdeton in the more highly 
organized fishes corresponds a similar devdopment of the 
musdes: the maxillary and branchial apparatus, the 
pectoral and ventral fins, the vertical fins and especially 
the caudal, possess a separate system erf muscles. But 
the most noteworthy is ^e musde coveting the sides of 
the^ trunk md tail (already noticed in BraiuMostmjd)^ 
which Cuvier described as the ‘'great lateral musch^” 
and which, in the hi^er fishes, is a compound of many 
smaller segments (myocommas), corresponding in number 
with the vertebra. Each lateral musde is divided by 
a median lon^tndinal groove into a dorsal and ventral 
half; the depression in its middle is filled by an embryonal 
muscular substance which contains a large quantity of fet 
and numerous blood-vessds, and ^erefore differs ^m ordi- 
nary musde by its softer consistency, and by its colour, 
which is reddish or greyish Superfici^y the lateral musde 
appears raised by a number of white paralld tendinous 
zigzag stripesj, forming generally t^e angles, of which 
the upper and lower point bachwards, the middle one for- 
wards. These are the outer edges of the aponeurotic septa 
between the myocommas. Each septum is attached to 
the middle and to the apophyses of a vertebra, a rid , in 
the abdominal re^on, to its rib; frequently the septa 
receive additional support by the existence of epipleural 
spines. 

In cormexion with the musdes reference has to be 
made to the dectric organs with which certain fishes are 
provided. That these have been developed out of 
muscular ^sulstance is more than probably not cmly.from 
the emmination of peculiar muscular organs (the function 
of which is still conjectural) occurring in the rays, 
in Mormyrvs and Gynvnarchus^ but especially from the re- 
searches into the development of the electric organ of 
Torpedo. ^ The fishes possessing fully developed electric 
organs, mth the power of accumulating electric force and 
cx)mmnmcatiiig it in the form of diocks to other animals, 
are the electric rays (Torpedinidee), the electric sheath-fish 
of tropical AJUca (Malapteninis), and the dectric eel of 
tropical America (G^notus). The structure and arrange- 
ment of the electric organ ate very different in these 
fithes. 
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fins. Tbej consist of on assemblage of vertical hexagonal ] 

Trhoss ends are in contact vrith integoments above and 
and each prism £s subdivided bf^delicate transverse septa, forming 
cells filled vrith a dwr, trembling, jelly-like fluid, and lined within 
by an epitbeUnm of nucleated conuscles. Between this epitbeliam 
and the txansverse septa and irolls of the prism there is a layer of 
tissue on which the terminations of the nerves and vessels ramify. 

Hunter counted four hundred and seventy prisms in ea<di hatte^ 
of ToKpedo mamorata, and demonstrated the enormous snppfy of 
nezTous matter which ^ey receive. Eatdi organ rectives one 
brunch of the trigeminal nerve and four hranohes of the vagus, the 
former, and the three anterior branches of the latter, being as 
thick as the spinal chord (electric lobes). 

In JfaWerurttf the electric ox£p er^ds over the whole body, 
but u thickest on the abdomen ; it lies between two uponenrono 
membranes below the skin, and consists of rhomhoidal ceiUs wiu(di 
contain anther firm gelatinous substance. The dectrio nerve takes 
Its or^ from the spmal chord, does not enter into connexion with 

S a, and consists of a single cnonnoudy-stiOM primitive fihm. 
distribntes its branch^ in the dectnc ^ 

The electric ed is the most powerful of dwtric fishes. Its 
electnc organ consists of two pidra of longitadinnl bodies, aitiiated 
immediate Ww the a^ above the mnsde^^ne pair on the 
back of the tau, and the other pair along tiie and ma. Each 
^^us w Mmpos^ of partitions or septa, with transverse 
dinriona bet^nthom. The outer edges of ^e septa appear in 
nwrly In the direction of the longitndi^aSof the 

body, wd consist of thin membrane^ which ere easily 
torn ; they serve the same purpose as the columns in the 
ouiopa. wg>n of the torp^o, makiiu the \ralla or 
aoumaenta^XOT the perpendicular and transverse dissepi* 
menn, which an exceedingly nnmeraiu, end ao nTi 3 p 
w to nem almost in contact The mi^ 
intoepted between these two aoito of 

^of an umA from each other, ond a lei^ of one inch ^ 

hnndred and forty edla, gintig of PenSi. l Vmar 


a dot^ and a ventral biancli, as in other fiehea. The two 
anteiMr roira pass to the membranous parts above the 
moaa^ and supply with nerve filaments a dliated depression 
nmr the «tremifyof the fish, which is considered to be an 
olfactory organ, and two pigment spote, the rudiments of 

«f1i. /if 0*880 is absent. The spinal cord 

of the (^dostomes u flattened in its whole ex&ut band- 
^ and elashe; also in Chimera it is elastic, but 
*? postonor portion only. In all\thor 
&hes It 18 eylin^col, non-ductil% and genenllv extend- 
mg dong the whole lengQi of the spiod canal The 

that tne spmal cord is mncli tthnrhnnnA * 1 ... _ 



^ shortening of the ^ind corn nae uecome extreme in 
the Bim-fish (Orfdaponfciu), in which it has dmmk into 
f““\®PP^ag8 of the brain. la the 
a long canda eqnina partly con- 
terminates on the lev^f abont 

the tw^th vertebra. 

yrS? ^ &>bsa is relatively smdl; in the bmbot 
iSS estimated to be the Xth part of tiie 

weight of the entire fish, m the pike the^^th part and 
in the laiga sheiks it is tdativdy still smX. ^ 



T "«narea ana forty cella, giving Ra.40.-awni of I trnMF tr r 

is?i=?^SS5S: 


enenuea. 


defending themselves W S oblongata is breaSr 

^ “‘*““ta™ithBfo^hv®Sr «P“«1 cord, 

rod IB formed over the fourth ventt^f fcbea a perfect 

Pa*. which meet l^tjrolongitudind 

postenoreaV , *** the median line (iobi 
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cerebii ]iiagii&)| may bo Beon. A vascular membranous 
sac^ epiphysis^ containing lympliatic fluid, takes its ori^n 
from the third ventricle, its base being expanded over the 
anterior interspace of the optic lobes, and the apex being 



Vio, 41.-^Braln of jpofirpterti«. (After MIDIer.) I. Upper, II., Lateral, III. 
Lower amecL a, mcanlla; fr, corpora rcstSionnla; c, ceTebdlum; <f, lobl 
optid; e, iijiiopliysls; /, flssnra cerebri mainui; p, nervus epHens; p*, chfasma; 
A, bemtq^herca ; f, lobns olfactoxins ; dnus rbombddaiUB (fonnh Tentricle). 


-fixed to tlie cartilaginoiis roof of the cranium. This struc- 
ture is not peculiar to the Ganoids, but is found in rarious 
stages of development in Teleosteans, marking, when pre- 
sent, tho boundary between the prosencephalon and mesen- 
cephalon. The lobi optioi are essentially as in Teleosteans. 
The cerebellum penetrates into the ventricnlus lobi optici, 
and extends thence into the open sinus rhomboidalia At 
its upper surface it is crossed by a commissure formed by 
the corpora restiformia of the medulla. 

As regards external configuration, the brain of Zepid- 
■osteus and Amia approach still more the Teleosteous type. 
The prosencephalon, mesencephalon, and metencephalon 
are contiguous, and the cerebellam locks the prominent 
transvecse commissure at its upper surface. The sinus 
ohomboldalis is open. 

The brain of Chondroptetygians (fig. 42) is more 
-developed than that of other fishes, and is distinguished 
by well-marked cba- 
aucters. These are — 
firsts the prolongo- 
-tiou of the olfactory 
jlobes into pedicles 
of greater or less 
len^, which dilate 
into great ganglionic 
masses where they 
•come into contact 4S.-Braln of CbrOartas. (After Owen.) ae. 
•with the olfactorv 
•■sacs 

•space which gene- 
i^y intervenes be- 
tween the prosencephalon and mesencephalon, as in some 
Ganoids; thirdly, the large dovebpment of tho meten- 
•oephalon. 

Tho cerebellum is very large, overlying a portion of 
the optic lobes aud of the sinus rhomboidolis, and is 
often transversely grooved. The side-walls of the fourth 
'Ventricle, which are formed by the coipora restiformia, are 
.sbgularly folded, and appear as two pads, one on each side 
of the cerebellum (lobi posteriores or lobi norvi trigemini). 

The brain of the Oyclostomes represents a type different 
'from that of other fishei^ ifliowing at its upper surface 
4ihree pairs of protuberances in front of the cerebellum; 



pwvns ueolutleiu; h, eorpna rostUc 

a the ouacto^ bellumjitlobiisoptlcn*; khn'Opl«sIs;^,ji'cn-M 
\\ secondly, tho optlcna; A,limlBphore; Oolnudf ' 

^ owwaavajjr, wuo olfilCtOrV ikSdldflf 


— *— w-'.rf w, BwwMw vifttctojrltis ■ i*. 

olfACfoiy pedido ; Jt, norm dfadoriiu ; A cp!« 
piiysls ; m, ncrnis oenlo-motorius ; tt\ noima 
trigcmintts; nervna vagna. 


they are all solid. The foremost pair are the large 
olfactory tubercles, which are extremely large in I*etro~ 
myion. They ate followed by the hemispheres, with a 
sin^e body wedged in between their posterior Half; iu 
Pdnmyam^ at least, the vascular tissue leading to an 
epiphysis seems to be connected with this body. Then 
follows the lobos ventriculi tertii, distinctly paired in 
hlyxinoids, but less distinctly in POromytoH. The last 
pair are the corpora quadrigemina. According to this in- 
terpretation, the cerebellum would be absent iu Myxinoids, 
and represented in Petromyion by a narrow commissure 
only, stretching over the foremost part of the sinus rhom- 
boidalis. Lr the Myxinoids the medulla oblongata ends 
in two divergent swellingsi, free aud obtuse at their ex- 
tremity, from which most of the cerebral nerves take their 
origin.^ 

Two very important conditions require mention. The 
first relates to the optic nerves, -viz., to their mutual 
relation immediately after their origin, which is very 
characteristic of the subclasses of fishes. In the Qyclo- 
stomes they have no farther connexion with each other, 
each going to tho eye of its own side. In tire Teleoatei (fig. 

40, n) they simply crosa each other (decussate), so that the 
one starting from the right half of the brain goes to the 
left eye and vice versa. Finally, in the Palaiclitliyes (fig 

41, ^') the two nerves are fused together, immediat^ after 
their oti^, into a chiasma. 

The second noteworthy peculiarity occurs in the distri> 
bntion of the nervus vagus; it emits a strong branch, 
called nervus lateralii^ whi^ accompanies the lateral 
mucous i^stom of the trunk aud tafl. ^is is either a 
single lon^tudinal stem, gradually bec oming thinner 
behind, and running superficially below the skin {SaU 
monidaSi C^opterus) or deeply between the muscles 
(sharks Cldmwra), oris divided into two parallel braniJies 
(most Teleostei ) ; thus in the perch there are two brandies 
oneadi side, the superficial one supplying tlio lateral lin^ 
w]^t the deep-seated branch communicates with the 
^inal nerves and supplies the septa between the myocom- 
mas^ and the skin. In fishes whidi lack the lateral 
mudferous system aud possess hard intagnment^ as ^e 
Ostramons, the lateral nerve is more or less rudimentary. 
It is entirely absent in Myxinoid^ but the gastric brandies 
of the vagus are continued, united as a singlo nerv^ along 
the intestine to the anus. 


fishes possess all the apmo-cerebral nerves of the 
liigher Vertebrata, with the exception of the nervus acces- 
sorius. A separate nervus hypo^ossus is also absent, but 
elements from the first spinal nerve are distributed over 
the area normally supplied by this nerve in tiigliwr ver- 
tebrates The number of spinal nerves corresponds to 
that of the vertebne, through or between which they pass 

A syppatihic nervous system appears to be absent in 
Snnchiostofnctf and bos not yet been clearly made out in 
the pydostomes. It is well developed in the PalcBzcIithjfes. 
but witihout the cephalic portion. This latter is present in 
all osseous fishes, in which the communication of sympathy 
has been found to oxist^ between all the cerebral nerves, 
except the olfactory, optic, and acoustic. Tho sympathio 
trunks run along each side of the aorta and the back of 
the abdomen into the hcemal canal, communicate in their 
course \rith the ventral branches of each of the spinal 
nerves, and, finally, often blend together into a common 
trunk beneath the At the points of communication 
with the cerebral and spinal nerves ganglia are frequently 
devdoped, from^ which nerves emerge which are distii« 
bnted to the various viscera, 

^ For a moro detailed account of the spInQ-ceiohial nerves 
troduGiton to the Study qf Fishes, by A. 4nt1ior ' 
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Oboaks of Senbe. 

Organ of Smdl^It is characteristic of the or^n of 
smell in fishes that it has no relation whatever to the w- 
spiratoiy function, with the esception of the I/zpnoi, in 
\rtiich possibly pert of the water received for respiration 
passes throng the nasal sac. 

The dfactoiy organ is single in Branc/ii^oma and the 
Cydostomea. In toe former a small depressmn on the front 
end of the body, c^thed mth a'dliated epithelium, is re- 
garded as a mdunentaiy organ of smelL In the adult 
Petromysan a membtanons tube leads from the single 
opening on the of tiie head into the cartilaginous olfao- 
Cory capsule, the inside of which is clothed by membranes 
prolonged into a posterior blind tube (fig. 31, a), trhich 
penetrates the cartOaginous roof of the pidate^ but not the 
mucous membrane of the buccal cavity. In the LIysinoids 
the outer tube is strengthened by cartilaginous rings like 
a trachea; the capsule is lined by a longitudinally folded 
pltcdtaiy membrane, and the posterior tube opens backwards 
on the roof of the mouth, the opening being provided 
with a valve. In all other fishes the organ of smell is double, 
there being one on each tide; itconsistsof asac lined with 
a pituitary membrane^ and may be provided with one or 
with two openings or may have nona The position of 
these openings is very different in the various orders and 
suborders of fishes. 

It is certain that fishes possess the faculty of percciviog 
odours^ and that various scents attract or repel them. A 
tnaug^ed carcase or fretii blood attracts sharks, as wtil 
as the voracious Serrasalmouoids of the South American 
rivera ^ There is no reason to donbt that the seat of that 
perception is in the olfactory aac ; and it may be reasonably 
coiyectared that its strength d^nds mainly on the degree 
of derelopmeat indicated by the number and extent of the 
interior folds of the ptuitary membranes. 

Organ of Sight— Vlis position, direction, and dimen- 
sions of the eyes of fishes vary greatly. In some they have 
an upward aspect and are often very dose together; in 
others theyare lateral, and in a few they are even directed 

downwards. In a very few this organ appears to be entirdy 
absent In some Qobioids and Trachinoids {Perioftithai 
mus^Bokopkthaimw, ^mnoscopus^ &c.) the eyc^ which are 
on the upper side of the head, can be elevated and de- 
^ssed at the \all of the fish. In the range of their 
vision and in thar arateness of sights fishes are very in- 
fenor to the highw daues of vertebrates, yet at the same 
too It 18 evident that they perceive their prey, or approach- 
ing danpr, from a considerable distance; and it would 

^ ^ ^cnojphihatmns (fig. 12), 

nS eqnal to those of a frog. ^ 

development, thfradimentarr o degree of 

wtrogresaive formation, in wSche ^eo*«a is n 

fte eye can oftTC other portions 

veil-developed eye it himheH^^ 

Mid adipose eubstence, which 8®tatinoii8 

peduncle of the orbital wall Tnfha ® c^rtilaginoua 

and in fibSs 

to the wall of the orbit, sclerotic 


of the head passes over the eye, and becomes transparent 
where it enters the orbit; sometimes it simply jiasscs 
over the orbit, sometimes it forms a circular fold. The 
anterior and posterior portions may be specially broad, 
becommg the scat of an adipose deposit (adipose eyelids), 
as in iScom&cr, Canzna?, Mugil, ice. In many of these 
fishes the extent of the eyelids varies with the seasons ; 
during the spawning season they ore so much loaded with 
fat as nearly to hide the whdo eye. htany sharks possess a 
metitating membrane^ developed from the lower part of the 
palpebral fold, and moved by a proper set of muscles. 

The form of tlic Imlbus (fig. 43) is^ subhcmisplwrical, tlio cornea 
(eo) being fiat. If it were convex, as in Inglicr vertcluutes, it would 
oe more Imhle to injiny ; but, os it is level 
with tbo side of the bead, the chances of 


vatyiag thickness in ^leo&tcans^ 
mtienty of which it is 6up|K>rtcd by a 
pair of caTtilarinous or ossified licmi- 
iq>hen>id cura In a few fislics^ as in 
VeraMits, Xij^ias, the cups are confiuont 
into ouc cun, which posset>5Cs a fonimcii 
bohiud to allow the passage of the optic 
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ihrouclt r>e of XipMtts, 
f After Oven.) «o,eanira; 
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nerve (o). 

Tlio xneinbnincs situated Itctwccn the 
sclerotica and rotina arocollectircly colled 
ehoToidco, and ore three iu number. The 
one in immediate contact with the sclero- 
tic^ and continued upon the iri^ is 1^ no 
means constantly itresent ; it is the xnem- 
btana a^ntca (n), and is comiioscd of mi- 
croscopical crystals reflecting a silrcty or — 
sometimes golden lustre, liio middle layer is Ibe uicmlyrana vas*^ 
culosa orlldlcti (r), the chief scat of the nuniflcatioiis of the choroid 
yc^ls ; the innennost layer is the nietahronn Kuysclic.inii or uvea 
(ttj, which u cpmiio&cdor hexagonal pigmciit-colls, usually of a deep, 
brown or black colour. 

In many a into ininibilc surrounds the entn- of the optic 

ncm ; it u situated between the inembranaiiigcntcaAiid va«.cii1os>a. 
and filled the ^oroid gland (eft). It receives its arterial Wood 
from the orten' issuing from the ]Kcndobmitchta, the pro&cnce of a 
^ormdglnnd tang aWs combined with that of a p-iuilohronchia. 
racoslcans without pscudobmuchia have no choroidgland. In the 
Jniitichthgcs, on the other baud, the pscndobranchia is utvH’UI and 
a choroid gland absent. ‘ 

The (0 is merely the continuation of the choroid memhrono ; 

«»»‘nict»iig Ota cx{<andi;ig is murb more liniit«il 
n ,•* fii’uvroUy mmd, some- 

times horfaontally or vertically clRptieal, sometimes fniiml. In 
tlie mys and Pieunmectido: a li^ descends from the upper mannii 
integument overlviiig tills lolici" 

most T^coslei a foUt of the choroidca, called the iirocexMis 
^”**2 vicinity of the ciitnniw of the 
SfidL ^ «>Mto«tIy nb-ent in 

i!. ®“>»*’rt«ncy than in the highcrvrrte- 

“"“■’r*®. finii, denser touanls 
“ hollow of the vitreous Immonr. When a 

wtaiioched tORellier. 



float the free holder of the iA - a-'i. S'* , “V*®*®"' “ 
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and tlitee semicttcolar canals, tbe vestibnle dilating into 
one or mote sacs, wMch contain the otoliths. A tympanum, 
tympanic cavity, and esiernal parts are entirely absent in 
the class of fishes, 

In the Chondropteiygians and Dipnoi, the labyrinth is 
enclosed in the cartilaginons substance of the sknlL Li 
the former the escavation in the car- 
tilage is laiger than "the membianons 
labyrinth, but nearly corre^nds to it in 
form ; the part which recdves the mem- 
brauons vestibnlnm is called vestibnlnm 
carlalaginenm, from which a canal issues a 

and penetrates to the snr&ce of theEia. 4t.— otdith of 
skull, where it is closed by the skin in 
shar^ but opens by a minute foramen naer aspect 
in rays. The otolithic contents are soft and chalklike. 

In the Tdeosteans tiie sac which contains the otoliths 
lies on each 

side of the r // J 

base of the 
cranial cavity, 
and is often 
divided by a 
septum into 
two compart- 
ments of un- 
eqnalsize,each 
containing a 
firm and solid 
otolith (fig. 

44) ; these 
bodies possess 
indented mar- 
gins, frequent- 
ly other im- 
pressions and 
grooves, in 
which nerves 
from the 27*. 
aconsticns are lodged; they 
vary much in size and form, 
bnt in both respects show a 
remarkableconstancyin the 
same kind of fishes. Out- 
wards the vestibnle is in 
contact with the osseons 
side wall of the skull, in- 
wards with the metence- 
phalon and mednlla ob- 
longata; it contains another 
firm concretion, and opens 
by five foramina into the 
three semicircnlar canals. 

The terminations of the 
acoustic nerve are distri- 
bnted over the vestibular 
concretion and tlie ampnlli- 
form ends (fig. 45) of the 
semicircnlar canals, without 
being continued into the 




canals (fig. 45) are some- 
times lodged in the cranial 
bones, sometimes partly free 
in the cranial cavity, hlany 
Tdeostei have’ fontanelles 
in the roof of the sknll, 
dosed only by skin or very thin bone at the place where 
the auditory organ approa^es the surface by wMch manna 


- . -v. • neural 

finrtTertebn; A./tAwGoi^li{riL 
imd fourth reitehne ; A*, r, panpophvves 
of second and third veitehne; i*tPn>ce« 
ci the third Tertehia for theateacliiaent of 
fhe^r4iladders w.dudn ofosdcles* 
B, tir^Uadder; o, Testlbalnm; am* 
pnEe; g, eanales eemldrenlar 
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sonorous undulations must be conducted with greater ease 
to the ear. 

In manj Tdco^i a most remarkable relation obtains between 
the oigan of hearing and the air-bladder. In tbe most simple form 
this connexion is established in Pezcoids and tbe allied fam3ies» in 
whidi tbe two anterior horns of the air-bladder are attached to fon- 
tanelles of the occipital zraon of the sknll, the vestibidnm occupy- 
ing the opjjmsite ride of Ae membrane 1^ which tiie fontandle is 
closed, ^e condition is similar, bnt more complicated, in many 
Clupeoids. Hie anterior narrow end of the air-hladder is produced 
into a canal at the base of riie skull, and divided into two veiy 
naixow blanches, which again bifurcate and terminate in a globnlar 
swelling An appendage of the vestibnlnm meets the anterior of 
these swriling^ and comes into dose contact with it. In addition, 
the two vestibnles conrnmnicate with each other 1^ a transverse 
canal, crossing the cranial cavity below the brain. 

The connexion is effected by means of a dbain of ossides in 
Siluridcs^ Ckaraeinidaij CifprinidWj and Gymnotidce. A canal issues 
irom the communication between the vestibule and its sa(^ and 
meeting that from the other ride forms with it a common sinus 
impar (fig. 4fi, r), lodged in the substance of the bariocdpital ; 
this commumcates on each ride by a small orifice with two sub- 
spherical atria, on the body of the atlas;, close to the foramen xnag- 
nuixL Each atrium is su^rted extemallj by a small ^ne {m) ; a 
a thiid and lamer bone (h) completes the communication with the 
anterior part ofthe air-bladder. From the sinus impar a bifid canal 
' penetrates into the ali^henoids, in whidi it terminates. In Cc^itis 
and several loach-like SQuroids the small air-bladder consists of two 
^obnlar portions j^ced ride ^ side, and wholly induded within 
two bnllie formed oy the modified paxapophyses m the second and 
third vertebroe. The three ossicles on each ride are present, bnt 
concealed by the fore part of the osseous bulla. 

Organ of Some fishes, especially vegetable 

feeders, or those provided with broad molar-like teeth, 
masticate their food i and it may be observed in carps and 
other Cyprinoid fish that this process of mastication 
frequently takes some time. But the majority of fishes 
sw^ow their food rapidly, and without mastication, and 
therefore we may conclude that the sense of taste cannot 
be keen. The tongue is often entirely absent and, even 
when it exists in its most distinct stat^ it consists merely 
of ligamentous or cellular substance;, and is never furnished 
with muscles capable of producing the movements of exten- 
sion or retraction as in most of the higher vertebrates. A 
peculiar organ on the roof of the palate of C 3 rprinoids is per- 
haps adapted for the perception of this sense; in these fishes 
the palate between and below the upper pharyngeal bones 
is cushioned with a thick, soft, contractile substance, richly 
supplied with nerves from the nervus vagus and nervns 
glosso-phaiyngeiis. 

Organs of Touch, — The faculty of touch is more de- 
veloped than that of taste, and there are numerous fishes 
which po^ess special organs of touch. Most fishes are 
very sensitive to external touch, although their body may 
be protected by hard homy scales. They perceive impres- 
sions even on flibse parts whidi are covered by osseous 
srates, lu the same manner as a tortoise perceives the 
sli^test touch of its carapace. The seat of the greatest 
sensitiveness however, appears to be the snout and the 
labial folds surrouuding the mouth. Many species possess 
soft and delicate appendages, called barbel^ which are 
almost constantly in action, and dearly used as organs of 
touch. Among the Triglidcs and allied families, there are 
many species .which have one or more rays of the pectoral 
fin detached from the membrane, and supplied with strong 
ne^. Sudi detached rays (also found in the Polyntmidce 
and in Bathgpterois) are used partly for locomotion, partly 
for exploring the ground over which the moves. 

Some fishes appear to be much less sensitive than others, 
or at least lose their sensitiveness under peculiar circum- 
stances. It is wdl known that a pike whose month 
has been lacerated and tom by the hook continues to 
yield to tke temptation of a bait immediately afterwaida 
The Greenland 'shark, when feeding on the of a 

whal^ allows itself to be repeatedly stabbed in the 
withont abandoning its prey. A pair of congers are so 
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dead to external impression at the time of copulation, and, 
as it wer^ so antomaticallj engaged, that th^ have been 
taken by the hand together out of the water. 

OnOAKS OF IfUTBIXtOX JUSH) DlOESTION. 

Fishes are for the most part either exclusively camivorons 
or herbivorons, but not a few feed on vegetable as well as 
animal substances, or on mud containing alimentary matter 
in a living or decomposing state. Generally they are very 
voracious, e^edally the carnivorous kinds, and ^e rule of 
*‘eat or be eaten” applies to them with unusual force. 
Th^ are almost constantly engaged in the pursuit and 
capture of their prey, the degree of their power in these 
respects depending on the dimensions of the mouth and 
gullet and the strength of the teeth and jaws. If the teeth 
are sharp and hooked, they are capable of securing the 
most slender and agile animals ; if with teeth of this kind 
are combined a wide gullet and distensible stomach, the 
&h is able to overpower and swallow others larger than 
itself ; if the teeth are broad, strong molars, &ey are 
able to crush the hardest alimentary substances; if they are 
feeble, they are only serviceable in procuring some small or 
inert and unresisting prqr. Teeth may be wanting altogether. 
Whatever the prey, in the majority of cases it is swallowed 
whole ; but some of the most voracious fishes, like some 
sharks and C^racinidw, are provided with cutting teeth, 
which enable them to tear their prey to pieces if too large 
to be swallowed whole. Auxiliary organs, similar to the 
daws of some carnivorous mammals and birds, for the 
purpose of seizing and overpowering their prey before it is 
tom by the teeth, are not found in this class ; but in a few 
&hK the jaws themselves are modified for that pniT)ose. 
In the sword-fishes the bones of the upper jaw form a long 
^ger-shaped weapon, with which they not only attack 
large ammals, but also frequently kill fishes on which they 
feed. The saw-fishes are armed with a similar but still 
more rompUz weapon, the saw, which is anned on each 
aide mth hug teeth implanted in deep m&ets, specially 
^pted for faUing and tearing the prey before it iSVeized 

Fishes show but little choice in the selection of their food. 

offspring indiscriminately with 
S powers are strong and rapid, 

bnt are af^ed m some degree by the temperature, which 

of Sil coSi&.^^L^^^ Pqwer^ 


S“he“Sir “l^obiting fre* wiriaS 

for wL£ V™® abstinence from food 

wit&^^Sf - *® ““«ne species succumb to hunger 

deglutition 

buccal SilyV or 

the formerfte abdominal cavity). Id 1 

fumUing “he ^SrefcS® ^ose 

to ‘ho ta^ission of food 

similar acts of deglutiti^* »|J® ^T^J^IPSPerfonnedby 
mencBs immediately hehiS the 
extremely short thmcioravitv ®?» howler, that an 

off in front BesidSe 5® ^®'? “ Positioned 

those of the urogenital svatPin . organa it contains also 
abdominal caritTfe ‘ho air-bladder. The 

hut in nnme^^fi3,KS„f oriy^ 

tinned for some disSn«^“? "J® *0 tail, being coS 
apophyses. In nnmetoS^“thfrfii"^® ®/ 
outwards byone or two a Adommal cai% opens 

m front of the vent is fmSd fe^rf®^?*’'"“?'’^ominBlis 

«pairedone.5.eSSeiA2r::?*t®‘^ ®®“® 

«««.»» 


I Amia, and all Chondropterygians. As in these fishen 
semen and ova are discharged l^ their proper ducts, the 
abdominal openinga may serve for the expulsion of semen, 
and of those ova only which, having lost their way to the 
abdominal aperture of the ovidne^ would be retained in the 
ab^minal cavity. In those Teleosteons which la^ an. 
oviduct a single porus genitalis opens behind the vent. 

Mouih. — The month of fishes shows extreme variation 
^th regard to form, size, end position. Generally opening 
in front, it may be tamed npwards, or it may lie at the lower 
Bide of the snont^ ns in most Chondroptoiyginn^ sturgeons, 
and some Teleosteana In most fishes the jaws are covered, 
ly the shin, which, before passing over the jaws, is often 
folded, forming more or less fleshy lipa In the sharks the 
skin retains its utemal character oven within the teeth, bnt 
in other fishes it idianges into a mucous membrana A 
tongue may exist os a more or less free and short projec- 
tion, formed by the glossohynl and a soft covering, or may 
be entirely absent. Salivary glands and a velum palati are 
absent in fishea 

Teet/i.— With regard to the dentition, the doss of fishes 
offers an amount of variation such as is not fonnd in any of 
the other dasses of vertebmtes. As tbo teeth form one of the 
most important elements in the dessification of fishes^ their 
special arrangement and form will ho referred to in the 
account of the various families and genera. Whilst not a 
few fishes are entirely edentulons, in others most of the 
bones of the buccal cavity, or some of them, may be 
toothed, m the bones of the jnw% the palatines, pterygoids, 
vomers, basi-sphenoid, glossohyal, branchial arehes, upper 
and lower phatyngeala In others teeth may be found 
fixed in soine portion of the bnccal membrane without beinc 
mppOTted by underlying bone or cartilage ; or the teeth 
Java been developed in membrane overlying one of the 
ientr^rora bones mentioned, without hadng become 
inchylOTed to the bone. When the tooth is fixed to the 
lona the attachment has generally been effected bv the 

^^® ^ut in somo fishes a 

irocere of the bone prqjects into the cavity of the tootli ; 
n others the teeth are implanted in alveoli Li thesa 

If !3;- ®^ f™® tho bottoii 

•n which the tooth rests. 

from tkem. They are, however, depres^le in one 

rdS^..’£X"Si" L'tf rr- 

different as 

t^marbe IlsSff^^®^®^!S?* the month; 

the fish TAfe) -Sp wk according to the age or 8e.x of 
lated, or plac* in^rfS? S’*® ® "“mberand iso- 

from one another or^& " ‘"P*? dutant 


Wone anoaer or S ®®"®®' 

broad bands, wpaSeJrfL^J. nay form narrow or 
th^ may be ciStodrirni forms. As regards form, 

curved, with o?!Iifto3^f "i®“^vP®™*®^' straight, or 
some are compressed laterallr **5-®^** hosB; 

(the latter may be trianimlar^in*.!™"® ^^® backwards 
top like the incisors of HMmmnW^S®’ ®*^ ‘vacated at tho 
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have the margins denticulated or serrated. Compressed 
teeth may be confluent, and form a cutting edge in both 
jaws, which assume the shape of a parrol^s beak. In some 
the apex is hooked or provided with barbs. Again, some 
teeth are broad, with flat or convex surface^ like molar 
teeth. With regard to size, the finest teeth ^are like fine 
flexible bristles, ciliiform or setiform; or, if very short 
and anchylosed to the bone, they appear only as inconspic- 
uous asperities of the bona Yety fine' conical teeth 
arranged in a band are termed villiform teeth ; when they 
are coarser, or mixed with coarser teeth, they are cardlike 
(dents en rilpe or en cardes) ; molar-like teeth of very small 
- size are termed granular. 

In aU fishes the teeth are shed and renewed during 
the whole course of their life. In fishes which have com- 
pound teeth, as the Dipnoi^ Chimseroids, Sccai, Gymno- 
donts, as well as in those which have apparently perma- 
nent teeth, as in the saw of JWstis, the detrition of the 
surface is made up by a constant growth of the tooth from 
its base. When the teeth are implanted in alveoli, they 
are generally succeeded by others in the vertical direction; 
but in other forms they succeed one another side by side. In 
the mqority of fishes the new tooth is not developed (as in 
reptiles and mammals) in a diverticulum of the sac of its 
predecessor, but, like it^ from the free surface of the buc- 
cal membrane. Generdly there are more than one tooth 
growing which are in various stages of development, des- 
tined each to replace the others in function. This is very 
conspicuous in charks, in which the whole phalanx of their 
numerous teeth is ever marching slowly forwards (or in 
some backwards), in rotatory progress, over the alveolar 
border of the jaw, the tee^ being successively cast off 
after having reached the outer margin and fulfilled for a 
longer or shorter period their special function.^ 

haesiines . — ^The intestinal - tract is divided into four 
portions,~the oesophagus, the stomach, the smell and the 
brge intestine ; two or more of these divisions may coalesce 
in fishra and become indistingnishabla But it is (har- 
acteristic of the class that the urinary apertures are con- 
stantly situated bdiind the termination of the i ntaati nnl 
tract. 

In BmruJaostoma the whole intestinal tract is atmlght!, 
and coated with a ciliated mucous membrana The liver 
is represented by a green-coloured ccecal diverticulum of 
the stomachic dilatation. In the Gyelottomi the intestinal 
tract is likewise straight, and without dearly defined 
divisions. 


ThQ PaltBicJifhpes show differences in the structure of thnii 
intestinal tract as considerable as are found among ihc 
Tdeogiei, but they have this in common that the absorbeni 
snrface of their intestine is enlarged by the development 
of a spiral valve, evidence of the' presence of which ii 
extinct PakeuMiyes is still preserved in the fosdlized 
faeces or coprolites, so abundant in some of the older strata 
In Ohondropterygians (fig. 46) the stomach is divided 
into a cardiac and a pyloric portion, the former freguentl} 
terminating in a blind sac, and the latter varying in length, 
^e pyloric portion is bent both at its origin and its and , and 
is separated from the short duodenum (called Buna entuma 
in these &hes) by a valve ; the ductus hepaticus and ductua 
pancreaticns enter the duodenum. This is succeeded by 
the straight intestin^ provided with the spiral valve, the 
coils of which may either be longitudinal and wound verti- 
Mlly about the axis of the intestine, as in Carehariat, 
Oaleocerdoj ThalassorhinuSf and ZygtBMi^ op they may be 
transverse to that axis, as in the other genera. The 
number of gyrations in the latter case varies ; there may 
be as many as f orty. The short rectum passes into 


* Bio richest materials for our knowledge of the teeth of fishes are 
eontamed hi Owen’s Odmiograi^, Lend,, 1840, Sva. 


cloaca, which contains also the orifices of the urogenital 
ducts. Only the beginning and end of the intestinal tract 
are fixed by mesenterial folds. 



; Fio. 46e— Slphosol Btomach and ^ral thIvo of Bo^ng-Shark (After 

I Homo and Owen.) a, oosopliogns; cardiac pordon of Btomacb: c, nj^lorio 
portion ; d, nonch Inteimedlate between stomach and dnodennm, with orcnlar 
Tiilrcs at both ends ; c, duodennm ; / valTo of Intestine ; p, ductus hcpatlcns; 

I h, ^een. 

The structure of the intestinal tract of Teleosteous fiabpH 
is subject to so numerous modifications that we diould go 
beyond the limits of the present article were we to attempt 
to enter into details. Great differences in this respect may 
be found even in groups of the same natural fflirn'liRH , 
Frequently the intestinal tract remains of nearly the 
width throughout its course and only the entrance of the 
various ducts serves as a guide for the distinction of its 
divisions. An intestine of sudi uniform width may be 
straight and shorty as in ScombreoHsidcB, SyTnhnmchidiBf or 
it may be more or less convoluted and long, as in many 
OppriaudcB, JDoradina, isc. On the whole, carnivorous 
fishes have a much shorter and simpler intestinal tract than 
the herbivoroua 

In the majority of Teleosteans, however, thecesophagutf, 
stomach, duodenum, small intestine, and rectum can be 
more or less clearly distinguished even externally. 

There are two predominant forms of ^e stomach, inter* 
mediate forms, however, being numerous. In the firsts 
the siphons!, it presents the form of a bent tube or ftnnni^ 
one-half of the horse-shoe being tiie cardiac, the other the 
pyloric portion. In the second, the csecal, the cardiac 
dividon is prolonged into a long descending blind 8a<^ the 
cardiac and pyloric openings of the stom^ lying dose 
together (Glvpea, Scomber, Thynnus, kc.). 

The duodennm always receives the hepatic and pancreatic 
secretions, and also those of the appendices pylorics^ 
which, in varying numbers (from 1 to 200), are of very 
common occurrence in Tdeosteans. They vary also in 
length and yddth, and whilst the narrowest serve only as 
secretory or^ns, the widest are frequently found fiOwd with 
the same contents as the intestine. 

Glands . — The liver of fishes is distinguished by the great 
quantify of fluid fat (oil^ whidi it contains. The gall-bladder 
is but rarely absent; it is attached to the right lobe^ or 
towards the centre ; in some fishes, however, it is detached 
from the liver and connected with it by the cystic duct 
only. The bile may be conveyed by one or more bepa-tic 
ducts into a common duct which is continued towards the 
gall-bladder as ductus qysticus, and towards the duodenum 
as ductus choledochus ; or some of the hepatic ducts enter 
the gall-bladder directly, or the duodenum directly, without 
commnmcating with the common duct. Individual varia- 
tions in this respect are of common occurrence. 
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has been found hitiherto in all Chondro- 


[OKGAKS OF 



immediatB vidnity of the stomach, generallj near its caroiac 
portion, \7itii the exception of Brancfiiostama^it is lonna 
in all and appears as a rounded or oblong organ 

of dark red colour, 

ObGAKS of BESFIBA.TIO:Xe 

Fishes breathe the air dissolved in vrater by means of 
gills or branchise. The m^en consomed by them is not 
that which forms the chemical constituent of the water, but 
that contained in the air which is dissolved in the water. 
Hence fishes transferred to water from wMch the air has 
been driven out by a high temperature, or in whidi the air 
absorbed by them is not replaced, are speedily suffocated. 
The absorption of oi^ygen by fishes is comparatively small; 
it has been calculated that a man consumes fifty thousand 
times more than is required by a tench. Some fishes, how- 
ever, evidently reqmre a much larger 'supply of oxygen 
than others : eels and catps^ and other fishes of similar 
low dtality, can survive removal from their element for 
days, the small quantify of moisture retained in their gill- 
cavity bring Buffident to sustaiu life, whilst other fishes, 
espedallysuchas have very wide gill-openings^ are immedi- 
atriy suffocated after being taken out of the water. In 
some fishes noted for their muscular activity, like the 
SDombridcBf the respiratory process is so energetic as to 
raise the temperature of thrir bbod &r b^nd tlmt of tl^ 
medium in which they liva A few fishes, espedally such 
as are periodically compelled to live in water thickened 
into mud by desiccation and vitiated by decomposing 
substances, breathe atmospheric air, and generally Imve 
specpl contrivances for this purpose. fHiese are so mudi 
habituated to breathing air that many of them, even when 
brought into pure water of normal condition, are obliged 
to rise to the surface at frequent intervals to take in a 
quantify of air, and, if fh^ are kept beneath the surface by 
means of a gause net, they ^rish from suffocation. The 
special rontri^nces conrist of additional respiratory organs, 
lodged in cavities either a^oining the gill-cavity or oom- 
muni(»ting with the ventral ride of the oesophagus, or of 
Bir-bladdp which enters upon respiratory functions 
(x/ipnot, Lepidosteus, Amta). 

The TOter need by fishes for resiniafion is received bv 
^ mrotb, driven to fhe gills by an action similar to 

Whw.T, expefled by the g?U-openings. of 

which there may be one or several on each side 

«» «.ij i. a» mrfi.. Hn. a ti» 

The gills or branchis consut essentially of folds of the 
^l-cavity (laminte branchiales), 

the interMl ® anperadded to 


■» WM i. . 

i from each K compressed sacs. 


series 
separated 
communicates 


water being expelled by an outer duct. In JBddlostwiiu 
each outer duct has a separate opening, but in Myxinevll 
the outer ducts pass outwards by one common gQl-opening 
on each side. In the lampreys the ducts are shor^ the 
outer ones having separate openings (fig. 1). The inner 
dncts lead into a single diverticulum or bronchus, situated 
below tihe oesophagus, blind behind, and communicating 
in front with the pharynx^' where it is provided with two 
valves by which the regurgitation of the water into the 
buccal cavify is prevented. 

The same type of branchial oigans persists in Chondro 
pteiygion^ which possess fiv^ rarely six or seven, flattened 
ponches with transversely plaited walls. The septo between 
them are supported by cartilaginous filaments rising from 
the hyoidean and branchial arches. Each pouch opens 
hy a cleft outwards, and by an aperture into the pharynx, 
without intervening ducts. The anterior wall of the first 
poach is supported by the hyoidean arch. Between the 
posterior wall of the first and the anterior of tho second 
sac, and between the adjacent walls of the succeeding, a 
branchial arch with its two series of radiating cartila^nous 
filaments is interposed. Consequently the first and last 
punches have one set of i^ll-lamime only, viz., the first on 
its posterior and the last on its anterior walL The so-called 
spiracles on the upper surface of the head of Chondropteiy- 
^ns must be referred to in connexion with the respira- 
tory organs. They are tho external openings of a canal 
leading on each side into tho pharynx, and situated genenilly 
close to and behind tho orbit. They frequently possess 
valves or an irregularly indented margin, and are found in 
all species during the embryonic 8tag<^ but it is only in 
some that they remain persistent The spiracles are tho 
remains of tho first visceral cleft of the embryo, and in the 
foetal state long branchial filaments have been observed to 
protrude as from the other branchial clefts. 

The HfAne^hali and G^anoider show numerous deviations 
from the Chondropteiygian type, all leading towards tho 
^Meosteans. As a whole they take an intermediate posi- 
tion between the preceding fypes and the Tclcosteans, 
bnt they show a great variation among themselves, and 
have in common only the imperfect separation of tho 
branchial sacs and tho presence of a single outer bron- 
chial aperture; 

& the Teleo^tei the ^Ils with their supporting branchial 
arches lie in one undhided cavity ; more or less wide def ts 
between the arches lead from the pliarynx to tho gtUft, and 
a more or less wide opening gives exit to the water after 
It has washed the gills. Tho intcrbranchial clefts havo 
sometimes nearly the same extent os tho brancliial arches r 
sometiines they arc reduced to smaU openings, the integu- 
ments stretching from one arch to the other. Sometimes 
there ,8 no cleft behind the fourth arch, in which case this 
kSJc” 8“^ developed. The gill-opening 

™ extent, and when reduced to a 
foiaiaen may ^ situated at any part of tho uosterinr 

opStora MilM" the gill- 

^ t’^e majority of Toleosteans the 

?hr;:s.5erSi 

ifo& 

My Mot JS* 

nty of Teleoateans possess four complete gdls. 

ported "kJS tho Ganoids, nn sn^ 

omnged along tho convex odg« 
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severd lods of Qie one xo\r corresponiUng to 
those of the other, forming pairs (feuQlet, 

CorierXfig: 47). &di rod is covered I 7 a loose 
mnoons memlnane passing from one rod to 
its rdlon- opposite^ trUch again is findf plaited 
transversely, the extent of surface hdngeieatly 
increased by these plaits. Li most Tmasiti 
the branchial lamelbe are compr^ed, and taper 
totra^ their &ee end, bnt in the Lopho- 
bimchs their base is attennated and the end 
enlarged. The mucous membrane contains the 
finest fenninatfons of the vessel^ irhich, being 
very superficid, impart a blood-ied colour 
to living gills. The arteria branehialis, the 
course of Trhich lies in die open (nnal in the 
convemty of the brandiial arch, emits a branch 

(а) for every pair of lamellse, Trhich ascends 

( б ) along the umer edgo of tbe lamella imd 
siroplies every one of the tiansvmse iilaits Tilth 
a manchlet: The latter breakup into afine net- 
TTork of capQlaries, &om irhich the o^genized 
blood is col^ted into venous branchlets, return* 
ing by the venous branch (d), whidi occupies 
the outer edge of the lamella. 

The so-caUed pseudobranchis (fig. 48) are die 
remains of an anterior ^11 Trhich nad leroira* 
tory functions during the embmnic life of 
the in^vidnals. By a diange in the cuculatoiy 
system these organs have 1 ^ those function 
and appear in die adult fish as zeda mirabilia, fxg. 47 ^A pair of 
as they receive oxygenized blood, Trhidi, after imncliial lameUx 
having passed through their capillary ^atem, ^ 

is caiTZ^ to other parts of the head. Bi 
PalcdtAthyes the pseudobrandiia is a lete mira* 
idle caroticum for the brain and eye^ in Tele- 
osteans a xete mirabQe ophthalxmcnm only. 

Fseudobranchise are as fir^uendy absent as 
present in Choudropterygians as Trell as Tele- 
osteans. Amongthe Ganoids, the omnsoccnrin 
CeraMus, Aeijpenserf Polyol; anoLqndosteuSg 
and are absent in Zcpidosfrcn, Proicptertis^ Seayhirhynckus^ Poly* 
pferus, and Amia. 

In Chondropteiygiens and sturgeons the i^eudobranchisB are 
eitnated Trithin the spirades ; in tiiose in irhicfa qni 



(mae^ed) of tbe 
Fereb. a« ImuicSi 
of arteria brandd- 
dls; ascending 
brancSi of ttaesame; 
e, brandi of vena 
bnncUsLUs; d; de- 
scending biandi of 
tlie same; e, trans- 
Tersesectlonttarongli 
tbe brandilal aids. 


come obHteiated, the pseudo 
branchiee lie on the sn^n* 
sorium, hidden bdotr cdlmar 
tissue ; hut ^endobranchiie are 
not necessarily coexistent Trith 
spiradesL In the other Ganmds 
and Teleosteans the pseudo- 
bxanchiffi (^. 48, A) areTnthm 
the gill-cavity, new the base of 
the ^ 11 -cover; in Oeraiodm 
even rudiments of the gOl- 
rakezs (a^, uTi belonging to diis 
embryonic are preserved, 
part of them (piT) oeii^ at- 
tadied to the hyoid aidi. 
FseudobranchisB axe firequendy 
hidden beloir the integnmerife 
of the gill-cavity, and have the 
eppearanoe of a glandular body 
rather dian of a gOL 

Accessory respiratory 
organs for retaining ivater 
or breathing air are found 
in the I/Ayrinthid^ Ophioce* 


\ qnxades have be- 



pTuaia<B, certain Stturida, 

and X/UtodtTUm attarament of the lint gfU to the 


vrdls of the c^-cadty; A, mendo* 
bxandila; two series of gfltxakers 
belonging to the psendobnndda 


Air^adder . — ^The m- 
bladder, one of the most 
chanctetistic organs of fishes, is a holloTr sai^ formed of 
Eeveral tunics, contaming gas, sitnated in the abdominal 
cavify, but ontmde the peritoneal sac, entirely closed or 
communicating 1^ a duct irith the intestinal tract Bdng 
compressible its special fonctions contist in dteiing the 
specie gia\ily of the fish or in changing the centre of 
graTify. In a few fishes it assumes &e function of the 
Digan of higher rertehrates of whidi it is the homplng^ie | 


— viz., of a lung. The gas contained in the air-bladder is 
secreted from its inner surface. In most freshwater fishes 
it consists of nitrogen, with a very small quantity of osygen 
fiTnl a trace of carbonic acid; in sea-fishes, especially those 
living at some depth, osygen predominates, as much as 87 
per cent having been found. Davy found in the air- 
bladder of a fresh-ron salmon a trace of carbonic acid and 
10 per cent of osygen, the remainder of the gas being 
nitrogen. 

An air-bladder is absent in Lepioeardii, Cydostomi, 
Ghondroptaygii, and ffoloeephali, hut occurs in all 
Ganoids, in wliich, beside^ its re^iratoiy functions more 
nr less clearly manifest themselves. Its occurrence in Tde- 
osteans is very irregular, closely allied species sometimes 
differing from each other in this respect; it shows in this 
subclass the most extraoidinaiy modifications, hat has no 
reqiiratoiy function whatever. 

Constantly sitnated within the abdominal cavi^, below 
the vertebral column, but outside the sac of the peritoneum 
which covers only its ventral portion, the air-bladder is fre- 
quently prolonged into the tail, the prolongation being 
dther sin^e and lodged between the non-nnited parapo- 
physes, or double and penetrating between the mnsdes and 
hs^apophyses of each side. In the opposite direction pro- 
cesses of the air-bladder may penetrate into the skull, as 
has been mentioned above (p. 653). In some fishes the 
air-bladder is almost loose in the abdominal cavify, whilst 
in others it adheres most intimately by firm and short tissue 
to the vertebral column, the walls of the abdomen, and the 
intestines. In the Cobitina and many Silutoids it is more 
or less completely enclosed in osseous capsules formed by 
the vertebrae. 

There are two tunics in the greater nnmber of air- 
bladders, — an estremely thin internal one, frequentiy shin- 
ing with a silvery Instr^ containing crystalline corpuscles, 
sometimes covered witha pavement-epitheliam, and a thicker 
outer one of a fibrous textni^ which sometimes attains 
to considerable thickness and yields isinglass. The outer 
wall is strengthened in many fishes by mnscnlar layers 
for the compression of the whole organ or of some portion 
of ik 

A distinction has been made between air-bladders which 
communicate by a duct with the intestinal tract and those 
which are entirely dosed. It is to he remembered, however, 
that at an early stage of devdopment dl air-bladders are 
provided with sneih a dnet, whi^ in some fishes is more 
or less completdy obliterated, being then represented by a 
fine ligament only. Air-bladders without duct are found 
in Acanthopteiygians, ' Fhatyngognaths, Anaconths, and 
Lophohrandis. They may consist of a single cavity, or 
may he divided by constrictions into two or three diamhers 
situated behind one another; they may consist of two 
lateral divisions, assuming a horseshoe-like form, or of 
a single sac with a pair of simple or bifid processes in front 
or hdiind. The &milies of Scieemdee and Polynemidee 
possess air-bladders with a most extraordinary devdop- 
ment of appendages rising from eadi side. Air-bladders 
with a pnenmatic duct are found in Ganoids and Fhyso- 
stomes, the duct entering the dorsal side of the intestinal 
trac^ exception of Polypterus and the Dipnoi, 

in whidi it enters on the ventral side of the oesophagns. 
In most cases the orifice is in the oesophagus, but in some 
it is in the cardiac portion of the stomadi, as in Adpenser, 
or in its blind sac, as in many Clnpeoids. The air-bladder 
ma^ be or may consist of two divisions situated one 

behind the other (fig. 45) ; its inner surface may be per- 
fectly smooth, or it may form manifold ponches and cdls. 
If tvro divisions are present the anterior possesses a middle 
elastic membrane which is absent in the posterior; each 
division has a muscular layer, by which it can be separately 

xn. — 83 
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■.n^ pTwawi, 60 that part of the contents of the po^nor 
oay be dtirea into the elastic anterior division, and mw 
tuna. The posterior divuioa being provided vnth ffie 
ttwofaia paenmetkos does not require the elasticity of the 

anterior. „ . r i 

Soma Silutoids poBsoas a paciiliar oppoiscns lor 
tarily osBrcisiDg a piaBsnio npoD tha air-bladdar* 
the first vertebra a process takes its origin on eaidi side, 
expanding at its end into 
a large round plate; this is 
applied to the side of the 
ainbladderp and by pressing 
i^on it expels the air 
through tiie duct ; the small 
muscle moving the plate 
rises from the skulL The 
connexion of the duvbladder 
with the organ of hearing 
in some Physo 
been described 
653. 

In the modifications of 
the airbladder hitherto 
mentioned^ the chief and 
moat general function is a 
meriianicri one : this organ 
serves to r^golate the speri- 
fio gravity of the fish, to 
aid it in maintaining a par- 
ticnlar levd in the mter, 
in riring or sinking, in 
raising toe front part of its 
body or depressing it^ as 
occasion may require. Yet 
a secretion of gas from toe 
blood into its cavity must 
take place ; and if this be 
sOf it u not at all imposdble 
that an exchange ^ gases 
between the two IsmdB of 
blood is also effected by 
means of the extraordinaiy 
development of retia mira* 
bilia in many air-bladders. 

In all fishes the arteries 
of the air-bladder take their 
origin from the aorta or the 
system of the aorta, and its 
veins return either to toe 
portal, the vertebral, or tiie 
hepatic vrins; Hke the other 
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manner. The ductus pneumaticns is a membranous 
brondhns, entering the ventral side of the oesoidiagu% nnd 
provided at its entrance vrith a glottis. In Ceratodus 

AQ\ ffitt Innfv ia pkill a. Bivinin VkUlf*. wifli A 




of liia abdondnal 
it receives arterial 
blood and xetam venoiw 
blood. 

■fflulst the ait-bladdeiB 
of some Ganoid^ anatomi- 
laUy as wdl as fanctionally. 
closely adhere to the Tb Ib 
osteons Jype, that of Arnia 
a more ceUnlar and W- 

m its in^or than the oww*. 

TriBosteon8ajp-Madder,and 


49) the Inng is srill a aiiigle cavity, bnt vrith a symmetncal 
arrangement of its internal ponchos; it has no pulmonary 
artery, bat receives branches from the artena caeUam. 
Finally, in Lgaiioaimt and Proiojaerua the lung is coin* 
pletely divided into lateral halves, and by its cellular 
stractare approaches most nearly that of a reptile; it is 
supplied with venous blood by a true pulmonaty arteiy. 

OnoAKS OF CntornumoM; 

The blood-corpuscles of fishe^ with ono exception, are 
of an elliptic shape; this exception is J^efromjaon, which 
possesses dreular, flat, or slightly biconvex blood-cotpnsclea 
They vary much in size; they are emallest in ^Icosteans 
and Cyclostome^ those of Aeerina eemua measuring 
of an inch in their lon^tndinal, ond^n^ their transverse 

diameter. So taros it is known at present the Saltnonitla 
have the largest blood-corpnseles among Telcosteans, those 
of the salmon measuring by -g^ in., npproadring 
those^ of the storgeon.' Those of the ^ondroptciygions 
ore still larger ; and finally, Zepidoairen has blood-corpuscles 
sot fflucli smaller than those of Perennibranchiates, viz., 
Tvu vIt BrawAioatoma is the only fish which 
does^not possess red blood-corpusclcs. 

Fishes, in common with the other vertebntes, are pro- 
vided vrith a complete eircnlation for the body, with 
another equally complete for the organs of respimtion, and 
Trith a ^rtiet^r abdominal eircnlation, terminating at the 
liver by means of the vena portro ; but the peculiar char- 
acten^c consists in this, that the branchial circulation 
alone is provided at its base with a mnsciilar apparatus or 
heart, oomespoading to the right half of the heart of mam- 
malia and birds. 

The heart is situated between tho branchial and abdo- 
minal cavities, between the two halves of tho seapnlary 
an*,— taraly farther behind, as in S}/mhramdnda. It is 
eMli^d m a pericardium, generally separated entirely from 
the abdoininal cavity by a diaphragma, which is, in fact, 
wio oatenor portion of tho peritoneum, strengthened by 
aponeurotic fibres. In some fishes, however, 'there is a 
commnnica^n between the pericardial and peritoneal sacs, 
in ^e aondroptoiygians nnd Adpenaer, whilst in tho 
Myxinoids the pencordial sac is merely a continuation of 

tilfi TkRnmnnnm 


Rolahvdy to the size of the body, tho heart is vciy 
It consists of three divisions :~.tho atrium, with n 

tecle, and a conical hollow swdling at the bcginnhiKof 

of™ forms ono of®thc 
classification of fisbea 
to ^ Pal^th^t (figs. 50 and 61) this sweilins is stiii a 

with aSbk 

i^uiar stratum; it is not separated from tho ventrido 

fej^wSTniSS? ? r iS iSr k 

J 1 ^ arranged in transverse 
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from the ventride by two valves opposite to each other. 
This Tdeostean type is colled balbus aortas. 

The sinus venosus sends the whole of the venous blood 
by a single orifice of its anterior convexity into the atrium ; 
° two tiiin membranons valvules turned 





towards the atrium prevent the blood 
from reentering the sinus. A pair of 
other valves between the atrinm and 
ventride have the same function. The 
walls of the ventride are strong, and, 


F 1 




Fig. 60. Fig. 61. 

Fra £0.— 'llcait of ZtpidotfeuM ossetu, T. External rspcct II. Conns arteriosna 
opened, a, atrinm; b, conus artoriosns; v, Tcntride; A. Iimneliial artoty for 
third and fonrtli sill; A, for tho second; A for tho tint; m, lirancli for the 
i^rcnlar gill ; d, single toIvo at tlio base of tbo conus ; tninsTcrso rovrs 

of Ganoid ralres. 

Fio. M.— Heart of Cbrafocftfs. ff, atrinm; h, conns nrteriosns; if, papUlniy 
▼idTC irithin tbo conns; transrorse rows of Ganoid valves ; h, ff anterior 
areas aortie; it, f, posterior areas aortie ; v, ventride. 

internally, it is famished with powerful fieshy trabecula!. 

The bnlbns or conus arteriosus is prolonged into the 
branchial' ar- 
tery, which soon 
divides, sending 
off a brandi to 
each branchial 
arch. On re- 
turning from 
the respiratoiy 
orpn the 
branchial- veins 
assume the 
structure and 
functions of a^' 
teiies. Several 
branches are 
sent off to dif- 
ferent portions 
of the head and 
to the heart, but 
the main tranks 
unite to form 
the great artery 
whi^ carries 
the blood to the 

viscera and to Fio. SS.— nunni Mjinm giaaiui, npenec. 
all the parts of 

7 j bnlbns; ^Toleosteons valves of tbo iisftlu 

the trunk and nr^osum; ^ ncccssoo’ valves, of rndimenterTiintu 
tail, and which, wconstant; e, trabcenlic Caracas of tho bulbua. 

therefore^ represents the aorta of higher nWimni. 

■ The^ curcnlatory system of BrantJiiostoma and of tl 
Dipnoi shows essential differences from that of other fidie 



-^Ibns nortn of. glaHtu, opened. 


Branehiosionia is the only fish which docs not possess a 
musciilar heart, several cardinal portions of its vascular 
system being contracfil& A great vein extends forwards 
along the caudal re^on below tho notochord, and exhibits 
contractiliiy in a forwmid direction ; it is bent anteriorly, 
pniwiTig into another tuho-like pulsatory trank, tho brandiial 
heart, which runs along the middle of the base of the 
pharynx, sending off branches on each side to the branchis ; 
each of these branches has a small contractile dilatation 
(bnlbillus) at its base. The two anterior branches pass 
directly into the aorta ; the others are branchial arteries, 
the blood of which returns by branchial veins emptying 
into the aorta. The blood of the intestinal veins is col- 
lected in a contractile tube, the portal vein, below the in- 
testine, and distributed over the rudimentory liver. Of all 
other fishes, tho portal vein is contractile in Myxinoids 
only. 

In Dipnoi a rudimentary partition of the heart into a 
right and a left division has been observed ; this is limited 
to the ventricle in Ceratodm, hut in Lepidotiren and Pro- 
toptenis an incomplete septum has been observed in the 
atrium also. All Dipnoi liave a pulmonal vein, which 
enters the atrium by a separate opening, provided with a 
valve. The pulmonal artery rises in Lepidotiren and Pro- 
iojderus from an arch of the aorta, but in Ceratodnt it is 
merely a subordinate branch, rising from the arteiia coeliaca. 

UitmAiiY Obgans. 

In Braneldostmm no urinaiy organs have been found. 

In Myxinoids those organs are of very primitive struc- 
ture j they consist of a pair of ducts, extending from the 
urogenital poms through the abdominal cavity. Each 
duct sends off at regular intervals from its outer side a 
short wide branch (tho uriniferous tube), which communi- 
cates by a narrow opening with a blind saa At tho bottom 
of this SBC there is a small voso-gangUon (Malpighian 
corpuscle}, by which tho urine is secreted. 

In the lampreys tho kidneys form a continnous gland- 
like body, with irregular detached small portions. Tho 
ureters coalesce before they terminate in the urogenital 
papilla. 

In Chondroptorygians tho kidneys occupy tho posterior 
half or two-thirds of the back of the abdominal cavity, 
outside the sac of the peritoneum (os in all fishes), which 
forms a firm tendinous horizontal septum. The kidneys 
of tho two sides are never confiueni^ and generally show a 
convolnted or lobulatcd surface. The ureters are short ; 
each is dilated into a pouch, and communicating with its 
fellow terminates by a single urethra (which also receives 
the vosa doferentia) behind the end of the rectum in tho 
largo common cloaca. 

In Ganoids the kidneys occupy a similar position as in 
Chondroptorygians, but - these &hes differ considerably 
with r^td to the termination and tho arrangement of the 
ends of tho urogenital ducts. 

The Iddneys of Toleostoans are likewise situated outside 
the peritoned cavity, immediately below some part of the 
vertebral column, and vary exceedingly with regard to form 
and extent. Sometimes tliey reach from the skull to 
between the musdes of the tail, sometimes they are limited 
to the foremost part of tho abdominal cavity (in advance 
of tho diaphragm), but generally their extent corresponds 
to that of tho abdominal portion of the vertebral column. 
The ureters terminate, either separate or united, in a urinary 
bladder, varying in shape, ‘which opens by a short urethra 
behind tho vent. The urinary opening may be separate from 
or confluent with that of tho genital ducts, and is frequently 
placed on a more or less prominent papilla (papilla urogeni- 
tolis). If separate, the urinary opening is behind the 
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genital; and if a papilla in developed, its eztreiuty is 


^ ^ ^ 

nearer tihe base. A few Teleosteans show an arrangement 
aimilar to that of Ghondropterygiana and LipMA^ the 
urogenital openings being in the posterior wall of the 
teccam Pediculatif and some PlectognaiAi), 

Obganb of BsPBonironoir. 

All fishes are dimcioiis, or of distinct sex; Instances of 
BOHsalled hermaphroditism are, mth the exception of 
Serranus^ abnornml individual pecnliarifieB; such have been 
observed in the cod-fish, in some Pleuronedidcej and in 
tile herring; Either the genexatiTo ozgan of one side was 
fonnd to be male and that of tiie other female^ or tiie organ 
of one or both sides was observed to have been developed 
partly into an ovary, partly into a testicle. In the Enropean 
species of Semnw a testicle-like body is attached to the 
lower part of the ovazy ; but many specimens of this genus 
ate undoubtedly male^ having notm^y developed testic 
only. 

minority of fishes are oviparous (comparatively few 
vivi^aroas}, the embryos being developed either in the 
ovarium or in some dilated portion of the oviduch In 
viviparous fishes actual copulation takes place, and the 
of most of them ate provided with copulatoiy or intromit- 
tent organs. In oviparous fishes the generative products 
are, during sexoel exdtemenl^ discharged into the water, a 
very small quantity of semen being suflicient for effectual 
impregnation of a number of ova dispersed in a considerable 
quantity of water,— circamstances which render artificial 
impregnation more practicable than in any other of 

ammauL * 


In Btmch^ma the generative oigans occnpy the 
ventral ^ of the abdominal cavify, into which tlwy dis- 
charge their contents. No docta are developed in mther 
sex. 

In the OycloatimM the generative organ is tnng 7 f nn^ 
feed to or upended from the median line of the hawjr of 
&e via^I avity ly a dnplicatiire of tihe peritoneum 
^raoenam), tb teaticle and ovary bring 

rf tt. 


Bmbiotocidoef many SlemtidcPf and GyprinodontidWf 
SAades idviparus, he. 




— Au Huiae zamiiiss it •kjbwu id uuk buuui. 
wvermgandwithontqyHCi^- ate comparatively 

^ofopteridiey j ' ovaries are without a dosed 

M open - iduetsiasin^riinoan^ GoZtmtrhe, 

P^^Pteinterir -®«5feiaud others. The surface of such 
fQSeteons •‘*'^“7'^ instance, that of the salmon— is 
pta^d, the ova being devdoped in capsules 
SDipjr fi™®a of the lamina : after rupture of the capsules 
T abdominal cavito, and are 

n ganitalk The ovaries of the o&er 
^teMteans ere draed sacs, continued into ovidncto Re- 
fonratiy such ovaries coalesce into a single body or one in 

intemaUy® mly by a mote or 
omp^ septmn. In ^ ^viparans TelLteaTthe 
. are developed vnflim tibe orary, nofabtyin the 


Tio. tSj—PUrema aiynCCum, irith folly derdoped yonns, nndr for cxinildoii 

Oy tho aGnlid oitSce, «; folds of the orariBnue; r,Tent. 

^ The ova of Teleosteous fishes are extremely variable in 
rize, quite independently of the size of the parent species. 
The ova of large and small individuals of the same species, 
of Gomtae, do not difier in size; but, on the vrbolc, larger 
individusls produce a greater number of ova timn .mpllor 
ones of f^e same species. The larger the size of tho ova is 
in a speries, the smaller is the number produced during one 
season. The ova of tho cel are almost micro* 
scopia The numbers of ova in tho small-sized 
we of the henina lumpfish, halibut, and cod- 
fish have been estimated respectively at 25,000, 

165, 00(^ 3,500,000, ond 9,344,000. Laigcr in 

size and fetrer in number ore those of Anien- n,?'*”:, y-, „ 

^Imo, Aiprtdo, Lophobtunchs, &c, ioauiXct^ 
Those of Goiarostntt ate comimnitivcly tbo Inr- /SS^VniwII’ 
^st j and the Siluroid genus ^nus, the males 
K* 7 ft care of their progeny, produces ova from 
e to JO m^etres in diameter. Theovaof allTdcostcans 
are i»tfectly globular and softishelled. TVsleostcans witli- 
out oviduct dep^t them separated from one another; 
irhflst in many Teleosteans with nn oviduct, tho ova ar^ 
‘“.r 8*“*“®®® substance, secreted by its ghmds, 

Conning lumps or cho^, in 
wiiica the ova arc aggregated. * 

fostonces of the female taking care of her progeny are ex- 

r * Ja Uie *Miuroid genus A^predo^ and tho S(d€no- 
siomov In iiheformcr(fig. 65), Anting tbotimo of propagation, 
the integuments of tbo lower side of the flat trunk of the 
female assume a soft and spongy texture. After having 
deposited tho eg^, tho female attaches them to nnd presses 
them into the spongy intemmont, b}* merely lying over 
them. Sbo conics them on her beliy, os tho Surinam toad 
(Pipo) carries her ova on bet baelu 'When the eggs are 
irntdiod the excrescence on tho sldii disappears, and the ab- 
domen becomes as smooth as before. In Soknostoma the 
inner side of the long and broad vonttnl fins coalesces with 
the integnments of we body, a Inxgo poneb being formed 
for the reception of tho eggs, There is a peculiar provision 
for the retenUon of the eggs in the 8a<^ and probably for 
the attachment of the embiya The inner walls of the sac 
are lined with long filaments, arranged in series along the 
ventral iay% and mote numerous and longer at the b<ua ot 
the rajj^ t^n in tho middle of their length, behind which 
they disappear ontirdy. 

testicles of the Teleosteans are always paired, and 
occupy the irame position os tho ovaries. Thdr size varies 
extraordinarily at tho different seasons of the year. Vasa 
deferantia arc constank In the males of viviparous Tdeo- 
steaim the urogenital papilla is frequently enlarged, and 
dearly serves as an iniramittont oignn. 

Many Tdeostei take care of their progeny, but with tbo 
exception of Aepredo and Solaio$tomaf ns mentioned above, 
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it is the male on which this duty devolves. In some, as in 
CotttM, Gaarosteus, Gydapttma, Aniennarius, Oylmcepha- 
lus, CaUuAthys, the male constracts' with, more or less shill 
a nest, and jealously guards the ova deposited in it by the 
female. The male of some species of Arivs carries the ova 
(fig. 54} about with him in his capacious pharynx. The 
species of GhroiaU inhabiting the sea of Galilee are said 
to take care of their ova in the same manner. And, finally, 
in the Lophohranchs, nature has aided this instinct by the 
development of a pouch on the abdomen or lower side of 
the taiL In the SyngnaOiidm this pouch is formed by a 
fold of the skin developed from each side of the trunk and 
tail, the free margins of the fold being firmly united in the . 
median line, whilst the eggs are being hatched in the inside 
of the pouch. In Hippocartipaa the pouch is completely 
closed, with a narrow anterior opening. 



Fic. £5.— Abdomen of A»prtio hatradtui^ with the ora attached ; nt a the ora 
are remored, to ehovr the spoony strnctnre of tho ddn, and the proeosses flillne 
the Jntenqi&ces between the ora. (Katmal size.) 


^ The genital organs of Ganoids show diversity of structure 
simUar to that found in Teleosteans, but on the whole they 
approach the Batrachian type. The ovaries are not closed, 
except in Ltpidonren ; all Ganoids possess oviducts. In 
the sturgeons the oviduct as well as tho vns deferens is repro' 
sented by a fiinnel'Shaped prolongation of the peritoneum, 
which communicates with the wide ureter. Ihe inner 
aperture of the funnel is on a Icvd with the middle of the 
testicle or ovary, while the outer is within the ureter; and it 
is a noteworthy fact that only at certain periods of the life 


of the fidi is this outer aperture found to be open, — at other 
times the peritoneal funnel appears as a closeci blind sac 
within the ureter. The mode of passage of the semen into 
the funnel is not known. 

In Pelypterus and Amia proper oviducts, with abdomi- 
nal apertures in about the middle of the abdominal cavi^, 
are developed ; tliey coalesce with the ureters close to the 
common urogenital aperture. 

In Geratodns a long convoluted oviduct extends to the 
foremost limit of the abdominal cavity, w’here it opens by 
a slit at a considerable distance from the front end of the 
long ovary ; this aperture is (dosed in sexually immature 
specimens. The oviducts unite dose to their common 
opening in the cloaca. Daring their passage through the 
oviduct the ova receive a gelatiuous covering secreted by 
its mucous membrane. This is probably also the case in 
Lq/idosiren, which possesses a convoluted oviduct with 
secretory glands in the middle of its length. 

The ova of Ganoids, so far as they are known at present, 
are small, and enveloped in a gelatinous substance. In the 
sturgeon as many as 7,635,200 have been counted. Those 
of LsfAiQtHmz seem to be the largest, measuring 5 milli- 
metres in diameter with their envelope, and 3 millimetres 
without it. They are deposited singly, like those of newts. 

In Chondroptery£^ans (and ScloeepJtali) the organs of re- 
production assume a more compact form, and are more free 
owing to a lengthened attachment to the back of the abdo- 
minal cavity. The ovaries of the majority are paired (single 
in the Gardiariidce and SeylliidcSf one remaining undevel- 
oped). But the oviducts are always paired, with a common 
aperture be^nning immediately b^ind the diaphragma 
They consist of two division^ separated by a circular valve; 
the upper is narrow, and is provided within its coats with 
a gland which secretes the leathery envelope in which 



Fia Sd— Ventral tins and cla$pen of ChifotqfiUum trtsjtecufare, 

most of the Chondropterygian ova are enclosed ; the lower 
forms tho uterine dilatation in which tho embryos of the 
viviparous species are developed. Generally the vitelline 
sac of tho embryos is free, and has no connexion with 
the uterus which in those cases has merdy the function of 
a protecting pouch ; but in Gardtarias and Miatelm lama 
a placenta uterina is formed, the vascular walls of the vitel- 
line sec forming plaits fitting into those of the membrane 
of the uterus. Tiie ends of the uteri open into the cloaca 
by a common aperture behind the ureter. 

The testicles are always paired, rounded, and situated in 
the anterior part of the abdominal cavity, covered by the 
liver. Tho vas deferens opens with the urethra in a papilla 
within the cloaca. 

Tho so-called claspers of Chondropterygians (fig. 56) 
are characteristic of all male individuals. They are semi- 
ossified appendages of the pubic^ with which they are 
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movably joinad, and apeaal mnsdes serve to legolate th* 
movements. Sometimes they ^ armed with hook-uke 
osseous esxrescences (JSdaehej. 


osseous escrescences {/seuieae}. xney are ureguuuijr 
luted longitudinally, and, when closely pressed to each ome^ 

^ M%tn% of fliAiii oY^rnfinifV- Ji. gl&Ddf WDICA 
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growth, the form and position of several important organs 
are affected, occnis in flat-fishes (Pleuraneelidce ) ; tiieir 
young are symmetrically formed, with a symmetrical mouth. 


They are irregularly convo* young i 


form a canal open at their extremity. ^ ^muMi siosmm* 
discharges a secretion abundantly during the season of 
propagation, is situated at the base of the cana^ and opens 
into it It is still doubtful 
whether the generally adopted 
opinion that their function con- 
sists in holding the female 
daring copnlation is correct^ or 
whether they are not rather an 
intromittent organ, the canal of 
which condnets, not only the 
secretion of their proper gland, 
but also tbe impregnatiDg flnid. 

The ova of Ihe oviparoiis 
Chondropteryg^ans are laige^ 
and few in nnmber; they are 
successively impregnated, and 
the impregnation must take 
place b^ore they are invested 
with a tough leathery envelope, 
whidi W 01 & be impenetrable to 
the semen, that ia^ before they 
enter the uterus; therefor^ 
copulation must t^e place in 
all these fishes. The form of 
the egg-shdl differs in the 
varions genera; usually (fig, 

57) they are flattened and 
qnadiangular, with each of the 
four comets produced, and fre- 
quently prolonged int^ lengthy . 
filaments which serve for the 
attachment of tiie ova to other 
fixed olgects. In ij7o^antu the surfaces are crossed by 
numerous ridges. In Oestracion the egg is pyriform, with 
two broad ridges or plates wound edgewise round it, tbe 
two ndges forming five spires. The eggs of Cattorhyn<Aus 
nave receiv^ a protective resemblance to a broad-leaved 
fn^ forming a long depressed dlips^ with a plicated 
and fringed margin. 

Okowth AM) Yabutiok op Fishes. 

eShanges of form normally accompanying growth (after 
— vitelline sac) are observed in aU fishes, 
of proportional size 

a. h SoJativdy to toe erne of 

in toe Bflnit • ™ &hes ate alwa 3 ra larger than 

toe ^ toe ^ fa relativdy larSr toan 

been t® metemo^h^ haS 

obaerved in Poromyum only. the larval 



® SepUium from 
l&«eUaii1i Stntts 0 <8^ elkifoifO. 
nainial size. 



bryonal fringe from wbiefi the fint? “2““,“® ^ 

much longer perafatent toan to AoStooSr^n^®^^®^ fa 

morphoMB relatiuE to ^ Ameta- 

Chians, fa toiiimifa.^ to tbe*dS22rf°7 ^ “ Batrop 

the Protonta^n^^ 2”^ young of soi 

0» •aw.rihw feS’iU.rSi 


and with one eye on each side, and therefore keep their 
body in a vertical portion when swimming. As they grow 
they live more on the bottom, and their body, dnring rest, 
assnmes a horizontal position ; in consequence, the oye of 
the lower side moves towards the upper, which alone is 
coloured; and in many gonora the mouth is twisted in tbe 
opposite direction, so that the bonoc^ mu^dcs, and teeth 
are much moro developed on the blind side than on the 
coloured. In a great number of other Tdeosiei certain 
bones of the head diow a voiy different form in the young 
state. Ossification proceeds in those bones in the direction 
of lines or radii which project in the form of spines or pro- 
cesses ; OB the interq)aces between these processes are Uled 
with bone, the processes disappear entirely, or at least 
project much less in the older than in the younger indi- 
vidual Hie young of some fishes may be orm^ with a 
long powerful ptmopcrcular or scapular spine, or may show a 
sermturo of w*mch nothing remains in the adult fish except 
some ridges or radiating Uncs. These processes seem to 
serve as weapons of defence during a period in the life of 
the fish in which it needs them most. In not a few* in- 



no. nj^Thcliththps csteus (six limes the natuittl >l*e>. 

ston^ a portion of this armature is so much developed that 
too dirapj^amnce of its most projecting parts with tbe 
^wlm of the &h is not only duo to its being surrounded 
otoerboa^bnt partially, at least, caused by absoiptiun. 
pe Carangida, Cyttidw, Squamipmiies, Xiphiidte, offer 
instonccs of such remarkablo changes. A fisb described 
ns otseus (fig. 68) is probably tbe yoiuig of a 

Oyttoid, the suprascupula, 
homeru^ and prseoporculum 
forming enormously enlatgcd 
jdates. In another fish (fig. 

59) these bones appear still 
enlarged, and the frontah de- 
vwop a remarkably long and 
curved horn above the orbit ‘ 
to toe PAolie/iiAytstagB of 
Pomaeax/Atu (specimens 10 
millimetres long), the frontal 
®“? “ P«>l®nged into a 

straight fancet^aped process, unrvcMim. 
main nckw^' \ 4 ^ pltttM attached to the shouldor-cirdle re- 

ng (ng. 61), both jaws aro produced, and armed 



Flo. 59if— ThollcIithjrMlacn of 
JTenfoeAus Q). 
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vrith pointed teeth; the supraorhital margin is dliated; 
the parietal and pimoperculum are prolong^ into long 
spines ; the dotsal and anal fins are a low fringe ; and the 
ventrals make their appearance 
as a pair of short bud& When 
14 miliimetr^ long the yonng 
fish has still &e same armature 
on the head, bat the dorsal fin 
has .become mnch higher, and 
the ventral filaments have grown 
to a great length. At a third 
stage, when the fish has attained so^touib auetedon 

to a length of 60 millimetres, e{trtaaiu$(fOiiiia.um&. 
the upper jaw is considerably prolonged beyond the lower, 
losing its teeth ; the spines of the head are shortened, and 
the fins assume nearly the shape which they retain in 



RaeL— TonnBSirorcl-flaIi(i7ftA'^erti0f9in!n.limg. AQautla (UiignO 

mature individuals. Young sword-fishes without ventral 
fins (JXiphias) undergo simQar changes ; and, besides, their 
skin is covered with small rough excrescences longitudin- 



Tm. ea>-roinig SworS-Sali (JUlsftophonti), 60 mSL long. sna-Atlantt& 
ally arranged, which continue to be visible after the young 
fish has in other respects assumed the form of the mature 
(fig. 6S). 



no. CSd^XitpJiUu Tonug^ aboat 8 Inches long. 

The Flectognatlis show changes no less extraordinary : 
a remarkable form caught in the South Atlmitic, and 
named Ostrcudm hoops, is considered -by Liitken to be the 
young of a sun-fish (firtha- 
goristm). In still veiy 
young but more advanced 
8aa-&hes (18 to ' '32 
millimetres) the vertical 
diameter of the body is 
not much less than the 
longitudinal, and may 
even exceed it; and small 
conical spines are scattered 
OV6r its various parts, haoju (mngh magnf 

The caudal fin is developed long after the other vertical fin^ 

Similar changes take place in a number of other 
and in many cases the young are so different that they have 
been described as belonging to distinct genera: 
PrieuxaUiehihys 1ms proved to be the young of Serraniu, 


EhyiuMchihys that of Solocaatrum, (jq>1ud(iMwOaiis of 
Daetylopteras, DianAus of Thyrsiies, Naudena of Nau- 
crates, ForOaneus of ChorinemMS, Lampugus of CorypTuima, 
Acromnis of Aeanthurus, JETem of Nomvs, Porobronchvs 
of Member, Oouchta - of Motdla, Stomiasuneulus of 
Stomias, ^ 

The fins are most frequently sulgect to changes during 
growth; but, whilst in some fishes parts of them are pro- 
longed into fila- 
ments, with age, 
in others &e 
filaments exist 
during the early 
life-periods only; 
whilst in some 
a part of the 
dorsal or of the 
ventral fins is 

normally de- gs.— T onng of Orthagarbeut, 18 and 82 mOl. long 

veloped in the (natumiauc). 

young only, in others those very parts are peculiar to the 
mature age. The integuments are similarly altered: in 
some species the young only have asperities on the skin, in 
others the young are smo^h and the old have a tubercu- 
Im skin ; in some the young only have a hard bony head, 
in others (some Siluroids) the osseous carapace of the 
head and neck, as it appears in the adult, is more or less 
covered with soft skin whilst the fish is young. 

In not a few fishes the external changes bear a relation 
to the sexual development {Gallionymua, many LcAy- 
rinthid Cyprinodonts). These secondary sexud differ- 
ences do not show themselves in Ihe male individual rill 
it commences to enter upon its sexual functions, and 
it may require two or more seasons before its external 
:^racteristics are fully developed. Immature males do not 
di£hr externally from &e old female. The secondary, sexual 
cWacters of the male consist principally in the prolonga- 
rion of some of the fin-rays, or of entire fins, and in Soi- 
monidae in the greater development of the jaw-bones. The 
ccfioration of the male is in many fishes much brighter and 
more variegated than that of the female but is permanent in 
comparatively few (as in some CdUimiymus, Idbrus mixtus)} 
generally it is acquired immediate!^ before and during 
&e season of propagation only, and lost afterwards. . 
Another periodical dmnge in the integuments, also due 
to sexual influence and peculiar to the male, is the 
excrescence of wart-like tubercles on the skin of many 
Cyprinoids ; they are developed chiefly on the head, but 
sometimes extend over the whole body and all the fins. 

With regard to slz^ it appears that in all Teleosteous 
firiies the female is larger than the male ; in many Cyprino- 
donts the male may be only one-sixth of the bulk of the 
female or even less. In PaUBidvtJiyK we possess few ob- 
servations on the relative size of the sexes, but such as have 
been made tend to show that, if a difference exists at all, 
the male is generally the larger {Lepidostews). In the rays 
^JSata) the sexei^ after they have attained matnrity, differ 
in the development of dermal spines and the form of the 
teeth, the female being frequenriy much rougher than the 
mala There is much variation in tbia respect in the 
different species ; but the males are constantly distinguished 
by an oblong patch of erecrile clawlike spines on each 
pectoral fin, and by having the teeth (all, or only a portion) 
pointed, and not obtuse, like those of the femalea In 
sharks no secondary sexual differences have been observed ; 
the male OhimBBridoB possess a singular comb-like cartila' 
ginouB appendage on the top of the head, which can be 
.erected or depressed into a groove, both 'the appendage 
and the anterior part of the groove being armed with 
booklets. The use of this ringolar organ is not known. 
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males and females congregate on the spawning-beds, and, 
the nnmher of the former being in exce8S,j8ve^ males 
attend to the same female, frequently changing from one 
to another. The same habit has been observed m 
dosteui. GastroBt€tt$ is truly polygamous, sev^ femalM 
depositing their ova in the aeme nest, guarded by one male 
only. Borne Telmtei (Ophioe^lw), and probably oU 
Ghondroptery^ns, are monogamous; and it is merted 
that the connexion betireen the pair is not merely tem- 
porary, but lasts until they are separated by accident M 
those Teleosteans also are probably monogamous which 
bring forth living young. , . 

Hybridism is another source of changes and variations 
^rithin the limits of a species, and is by no means so rote 
aa has been hitherto bdieved ; it is apparently of _ excep- 
tional occurrence, merdy because the life of fishes is more 
withdrawn from our direct observation than that of ter- 
leatrial animals. It has been observed among specieB of 
iS'ermntfS, Pfettronecttdm, Gj^prinidw, GhpeidcB, and espem- 
ally SdbnanidwB As with other animals, the more cwtoin 
kinds of f^cs are brou^t under domestication, the more 
readily do they interbreed with other allied species ^ It is 
characteristic of hybrids that their characters are very vari- 
able, the degrees of offinity to the one or the other of the 
parents being inconstant; and, as these hybrids are known 
readily to breed with either of the parent xace^ the variations 
of form, stroctare, and colour are infinita Of internal 
organs the teeth, the gill-rakers, and the pyloric appen- 
dage are those partic^rly affected by su(£ mixture of 
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, . ^ several important organs 

tion of the xntaguments of mahj 'piettronedtdw ) ; their. 


Borne fishes ate known to grow mpidly (in the course of 
from ono to three years) and regularly to a certain sire, 
growth being definitely arrested after the standard has been 
attained. Such fishes may be called ^^fidlngrowa,” in the 
sense in which the term is applied to warm-blooded verte- 
brates ; the sticklebackBi, most Oyprinodonts, and many 
dupeoids (herring, sprat, pilchard) are examples of th w 
wgnlar land of gmwtm^ But in the minority of fishes the 
rate of growth is extremdy imgnlar, and it is hardly 
poerible to know when growth is actually and definitely 
arrestedL All seems to depend on the amount of food and 
^0 mors or less favourable circumstances under which the 
^ivid^ grows up. Fishes which xajudly grow to a de- 
fim^size are short-Kved, whast those, Teleosteans as well 
as (aondropteiygians, which steadily and slowly increase 
in size attorn to a great age. CSsip and pike have been 
ascertained to live beyond a hnndr^ yease. 

Abun^nce or scardty of food, and other ctrcnmstanoea 
counted with tiie localities inhahited by fishes, affect 
c^iderably the colour of their muscles and iutegaments : 

changes of colour in connexion withW 

tinged by Uie 
butmb«dly.fedfi8h«. 


• leijgth of 45 to 60 mUUmetiu, month 

ova »«* ooly^ ^ S®*? Wtiadolly 
th* UUer hoa heea ^ ^ ?® numnietres tong. 'W],,; 

^^»TJr more niMly in ft, ^ 8**'*' I*®* 

*“ *•“ 65 to 70 **“® ^*“8® “ ^ Turthren 



between stones, or among seatreed, the colons.* 
readily assimilate to those of the vicinity, mt. 

important dement in the economy of their lif^.^ ^ 
changes from one set or tmge of colonrs to another 
rapid and temporary, or more or less permanent; in soni^ 
^es— as in the Pedkulat^ of which the sea-devil, or^ 
Xophttts, and AnUnnariaz ore memberS'-8caroe\y two 
individuals are found exactly aliko in coloration, and such 
differences are only too frequently mistaken for specific 
characters. The changes of colour ate produced in two 
way^--eithor by an increase or decrease of the pig- 
mentHjdl^ or chromatophors (black, red, yellow, 
in the skin of the fish, or 1^ the rapid contraction or 
expansion of the chromatophora which happen to bo 
devdoped. The former diange is gradual, like eveiy kind 
of grovfih or devdopment ; the latter, owing to the great 
sensitiveness of the cdls, is rapid, but certainly involuntary. 

In many bzig^tehining fishes— as mackerel^ mullets — ^the 
colours appear to be brightest in the time intervening 
between me capture of the fish and its death, n pheno- 
menon clearly due to the pressure of tho convulsivdy- 
contraeted mnscles on the chromatophora. External 
irritation readily excites tho obromatophors to expand— a 
fact unooDsdonsly utilized ly fishermen, whc3^ 1^ scaling 
the^ red mullet immediatdy before ita death, produce the 
desired intensity of the red odour of the skin, without 
which the fish would not bo saleable. It does not, how- 
ever, require such strong measures to prove the sensitiveness 
of the chromatophors to external irritation, the mere 
change from darkness into light is sufficient to induce (hem 
to contract^ the fish appearing paler, and vice iiem. In 
trout which ore kept or live in dark places, the black 
chromatophors are expanded, ond, con8eq[uently, auch 
specimens are very dark-coloured ; when removed to the 
they become paler almost instantaneoudy. 

Total absence of chromatophora in the skin, or albinism, 
is very raro among fishes ; much more commonis incipient 
dlunism, in whi(£ tite dark chromatophora nro changed 
znto celb with a more or less intense yellow pigment. 
Fishes in a state of domestication, like tho crucian carp 
of (^na, the carp, the tench, and the idc, are particularly 
snlgect to this abnormal coloration, and are known as the 
common gold-fish, the ^Id-teuch, and tho gold-orfe. But 
xt OMUTB also not rardy in fishes living in a wild state, and 
has been observed in tho haddock, flounder, plaice, caVo 
roach, wdod. 

It will be evident from the foregoing romarks that tho 
amount of variation within the limits of tho same spedes 
—due dther to natural growth and development, or to 
^ternal physicol conditions, or to abnormal acddental ' 
mrcnmstences— is greater in fishes than in any of the 
higlw dosses of vertebrates. Tho amount of variation is 
^ter m certain genera or families than in others, and 
Tdeosteans and Ganoids than in 
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Aeclimti* Attempts to acclimatize particularly useful species in 
i^tion. countries in which they are not indigenous have been made 
from time to time, but have been permanently successful 
in a few instances only, the failures being due partly to 
the choice of a species which did not yield the profitable 
return ezpected, partly to utter disregard of the difference 
of climatic and other physical conditions between the 
original and the new homes of the fiish. The first snccess> 
ful attempts at acclimatization were made with dommtic 
species, viz., the carp and goldfish, which were transferred 
from Eastern Asia to Enropa Then, in the early part of 
the present century, the Javanese goramy was acclimatized 
in Hauzitins and Guiana, but no care seems to have been 
taken to insure permanent advantages from the successful 
execution of the experiment. In these cases fully developed 
individuals were transported to the country m whidi they 
were to be acclimatized. The most successful attempt of 
recent years is the acclimatization of the trout and sea-trout, 
and probably also of the salmon, in Tasmania and New 
Zealand, and of the Californian salmon (Salmo quinnat f), 
in Victoria, by means of artificially-impregnated ova. In 
transporting thme ice was employed, in order to retard 
their devdopment generally, and thus to preserve them 
from destruction during the passage across the tropical zone. 
ArtiOdal Artificial impregnation of fish-ora was first practised by 
impreg' J. L. Jacobi, a native of IVesIphalia, in the years 1757-63, 
^on of employed exactly the same method wmch is followed 
now ; and there is no doubt that this able observer of 
nature conceived and carried out Ms idea with the distinct 
object of advantageously restocking water-courses that 
had become unproductive, and increasing production by 
fecundating and preserving all ova which, in the ordinary 
course of propagation, would be left unfecundated or 
might accidentally perish. Physiology soon turned to 
account Jacobi’s discovery, and artificial impregnation has 
proved to be one of the greatest helps to the student of 
embryology. 

Tenacity Fishes differ in an extraordinary degree with regard to 
«f life, tenacity of lifa Some will bear suspension of respiration 
— caused by removal from water, or by exposure to cold 
or heat — ^for a long time, whilst others succumb at onca 
Nearly all marine &hes are very sensitive to changes in 
the temperature of the water, and will not bear transporta- 
tion from one ^mate to another. This seems to be much 
less the case with some freshwater fishes of the temperate 
zones ; the carp may survive after being frozen in a solid 
block of ice, and \till thrive in the warmest parts of the 
temperate rones. ' On the other hand, some freshwater fiifbp g 
are so sensitive to a change in the water that they perish 
when transplanted from their native river into annthgr 
apparently ofihring the same physical conditions (gray- 
ling, Salmo Some marine fitiies may be trans- 

ferred at once from salt into fresh water, Mke sticklebacks, 
some blennies, and Cottus^ &c. i others survive the nTinwg o 
when gradually effected, as many migratory fishes ; whilst 
others, again, cannot bear the least alteration in the 
composition of the salt water (all pelagic fishes). On the 
whole, instances of marine fishes voluntarily entering 
brackish or fretii water are very nnmerems, whilst fresh- 
water Sshes proper but rarely descend into salt water. 

Abati- Abstinence from food affects different fishes in a siniilarly 
different degree. Marine fishes are less able to endure htm- 
iood. 8®*^ frrahwater fishes,--at least in the temperate zones, 
no observations having been made in this respect on tropical 
fi^ffl. ^Idfishes, carps, and eels are known to be able to 
subsist without food for months, without showing a visible 
• decrease in bulk; whilst the Trigloids, Sparoids, and other 
marine fishes survive abstinence from food for a few days 
only.. In freshwater fishes the -temperature of the w'ater 
has great influence on their vital functions generally, and 
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consequently on their appetite. Many cease to feed alto- 
gether in the course of the winter; a few, like the pik^ 
are less inclined to feed during the heat of the summer than 
when* the temperature is lowered. 

Captivity is easily borne by most fishes, and the appliances c... 
introduced in modem aquaria have rendered it possible 
to keep in confinement fishes which formerly were con- 
sidered to be intolerant of captivity, and even to induce 
them to propagate. 

Wounds affect fishes generally much less than hi^eria'i 
vertebrates. A Greenland shark continues to feed though ' ■ ■ 
its head is pierced ly a harpoon or by the knife, so long ' 
as the nervous centre is not touched ; a pike will survive 
the loss of its tail, or a sea-perch tlmt of a portion of it, 
and a carp that of half its snouh Some fishes, however, 
are much more sensitive, and perish even from the super- 
ficial abrasion caused by the meshes of the net during 
capture {MaUius). 

The power of reproduction of lost parts in Teleosteous x 
fishes is limited to the ddicate terminations of their fin-rays ^ 
and the various tegumentary filaments with which some 
are provided. These filaments are sometimes developed in 
an extraordinary degree, imitating the waving fronds of 
the seaweed in which the fish hidea The ends of the fin- 
rays and also the filaments are frequently losf^ not only by 
accident but also merely by wear and tear; and, as these 
organs are essential for the preservation of the fish, thpir 
reproduction is necessaiy. In JDipnoi, CeratoduSf and Pfu- 
topterus, the terminal portion the tail has been found to 
have been reproduced, but without the notochord. 

BIbemation has been observed in many Qyprinoids and BH: 
Mursenoids of the temperate zones. They do not fall into 
a condition of complete torpidity, as rep^esand maminqi R 
do, but their vital functions are simply lowered, and they hide 
in sheltered holes, and cease to go abroad in search of their 
food. ^ Between the tropics a great number of fishes (especi- 
ally Siluroids, Lahifrinihiei, Ophiocephaloidt^ the Dipnoi) 
are known to survive long-continued droughts by pn«inTi g 
the dry season in a perfectly torpid state, imbedded in the 
hardened mud. Protopteru9f and probably many of the 
other fishes mentioned, prepare for themselves a cavity large 
enough to hold them, and coated on the inside with a layer 
of hardened mucus, which preserves them from complete 
desiccation. It has been stated that in India firiies may 
survive in this condition for more than one season, and 
that ponds, known to have been dry for several years and 
to a depth of many feet^ have swarmed with fishes as soon 
as the accumulation of water released them from their 
hardened bed. 

The principd benefit derived by man from the of Econo- 
&hes consists in the abundance of wholesome and nourish- " 
ing food which thqr yield. In the polar regions especially, 
whole tribes are entirely dependent on this p-Iwbb for 
subsistence; and in almost all nations fishes formu more 
or ^less essential part of food, many, in a preserved con- 
dition, being most important articles of trade. Their use 
in other^ respects is <rf bub secondary importance. Cod- 
liver oil is prepared from the liver of some of the Gadoids 
of the^ northern hemisphere and of sharks, isinglass from 
the swim-bladder of sturgeons, Scisenoids, and Folynemoids, 
and shagreen from the skin of sharks and rays. 

Tie flesh of some fishes is constantly or occasional)y Poison- 
poisonous, li^on eaten, it causes symptoms of more or 
less intense irritation in the stomach and intestines, infiam- 
mation of the mucous membranes, and not rarely death. 

Ipie fishes which appear always to have poisonous proper 
ties are — Clupea ihrissa, Clupea venenosa, and 
species of ^anw, Tetrodon, and Diodon. -There are many 
others which have occasionally or frequently caused symp- 
toms of poisoning, Poey enumerates no less than seventy- 
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two different kinds from Cuba ; 


“cSs ^ riS? 

substances. Frequently tbe fishes 

if the head and intestines ate remov^ unme^tely after 
In the West Bidies it has been ascertonedthat 
dfthe fishes Iwing and feeding on ^5n ^ 

pdsonons. In other fishes the poBonons P«>P®^“ 
d^oped at certain seasons of tte ^ only, 
season of propagation; as the barbel, pike, and bwbj, 
whose roe causes violent diarrhoea when eaten during the 

**ftfeww^ns OT more common in the class of fi^esthan 
was formerly beUeved, but they seem to have exdusively 
the function of defence, and are not nuiihaty in procnMg 
food, as ia venomous snakes. Such organs are fonna in 
the sting-tays, the tail of which is armed nith one or more 
powerful barb^ spines. Althongh they have no special 
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rally lies hidden in the sand. One or more of tbe «ertcd 
Ss penetrate tbe skin, and the poison » UBMted into 
tte worad by the pressure of the foot on the poison-bags. 
Death has freqnenfly been the rcsnlh , . 

The most' perfect poison-organs luthcrto diMOvered m 
hes are those of Thalaaophrytu, a Batraclioid genus of 
hes from tho 

coasts of Central ^ 

America. In these 
fi^es again theg^v 
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Era. sa— Ptottfon of tan mOi ot AeMath narinaHt a SUni^nj ftom 

the Indian Oeeu. o^natmidalaeor^pEDe. 

organ secreting pdson, or canal in or on the spine by 
which the venomons fluid is conducted^ the symptoms 
caused hy a wonnd from the qiine of a sting-iay ate such 
as cannot he accounted for merely by the medanical lacera- 
tion, the pmn being intense, and the snhse- 
qnent inflammation and swelling of fhe 
wounded part terminating not tardy in 
gangrene. lEhe muens secreted from the 
snrface of Ihe fish and inocnlated hy the 
jag^ spine evidently possesses venomous 
properties. TIus is also the case in many 
Scorpaanoids, and in fhe weever {Trachinu^^ 
in which the dorsal and opetcnlar spines 
have the same function as the caudd spines 
of the sting-tays ; in the i^eevers, however, 
the sfdnes are deeply grooved, Ae groove 
being charged with a flnid mocua In 
Synanetia the pmson-otgan (fig. 67) is 
tW. more devdoped : each dorsal spine is 
in its tennimd half provided nith a deep 
groove on each side^ at the lower end of p«inn-v»g8, or 
which lies a pear-ahaped bag contmning SSS!f*VSta 
the milky poison; it is prolonged into a 
membranous dnet^ lyii^ lu the groove of the spine, and 
open at its point. The native fishermen, wdl acquainted 






operculum and the 
two dorsal 

are tho weapons. y 

liie former (fig. 

69)isverynarrow, 
vertically styli- 

form, and very 

mobile; it isarmed ^ ^ - n, 

behind a 

spin^ dght lines 
lon^ and of tiie^ 
same form as the 
hollow venom-fang 
of a snake, being 
perforated at its 
base and at its 
extremity. A sac 
covering the hose 
the spine dis- 


, nc, Opctcolar part of the poisin^ppanlc* ti 

chaigCS its con- jnft^tstep&rmeiVtmstaA}, I. nindcrIiaUof thffhC4df 
'* -• vlih the fn jf/«, cr, lateral line and l!« 

- _ - brandies; A, ipIlKvpenlDC ; c, rentnl Cn; lA **»*^*,« 
apertures and the pectoral an; e, base of dor^l. S Orctculnnt «Ub 

canal in the into- 

rior of the spine. The stnictnro of the dorsal spines is 
similar. There ate no sccreton* glands imbedded in the 
membranes of the sacs, and the fluid must be secreted by 
their mucous membrana The sacs have no external miis« 
colar layer, and arc situated immediately below the thick 
loose skin which envelops tho spines to their extremity; 
the ejection of the poison into a living animal, therefore, 
can on]}* be efiected, as in JSynanecia^ by fhe pressure to 
which the sac is subjected the moment tho sxixne enters 
another body. 


GEOLOGICAL DISTEIBUTION. 

Of what kind the fishes were which were the first to 
make their appearance on the globe, whether or not they 
were idcnticcd with or similar to any of the principal types 
existing at present, arc questions which probably will 
for ever remain hidden in mystery and uncertainty. The 
supposition that the Fhoryngohranchs and Cydostonics, 
the lowest of the vertebrate scries, must have xiteccded 
the other subdasses, is an idea which Las been held by 
many zoologists, and, os tho homy teeth of tiio Cyclostomes 
are the only parts which under favourable drcumstauces 
Goidd have been preserved, palmontolf^sts have ever been 
searchmg for this evidence. 

Indeed, in deposits belonging to the Lower Silurian and 
Devonian, inBussia, England, and North America, minute, 
dender, pointed homy bodies, bent like a hook, 
with sharp opposite margins, have been found 
and described under tho name of conodonts.^ 

More frequently they possess an dongated 


reOeiiraCa. 

SSi w carefnllv avoid 

pe«ons^toi 

li naked feet m the aea atep upon the fiah, which ff« yt 


basal portion, in which there is generally a 


plate 
of ifjRrSiff 
qilinfi. 


larger tooth with rows of similar but smaller 
dentides on one or both sides of tho larger 
I ^th, according as this is central or at one end of the 
1 ♦ ^ other examples there is no prominent central 
tooth, but a series of more or less sxnular teeth is implanted 
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on a straight or curved base. Alodifications of these ar- 
rangements are very numerous, and many palmontolo^ts 
still entertain doubts whether the origin of these remains 
is not rather from annelids and mollnsks than from fishes." 

The first undeniable evidence of a fish, or, indeed, of a 
vertebrate animal, occurs in the Upper Silurian rocks, in 
a bone-bed of the Downton Sandstone, near Ludlow. It 
consists of compressed, slightly curved, ribbed spines, of 
less than 2 inches in length (OncAus); small shagreen- 
seal^ {Thelodtis) ; the fragment of a jaw-like bar with 
plnricnspid teeth {Plectrodiis)’,ih& cephalic bucklers of what 
seems to be a species of Pierayais ; and, finally, coprolitic 
bodies of phosphate and carbonate of lim^ including 
recognizable remains of the moUusks and crinoids inhabit- 
ing the same waters. But no vertebra or other part of 
the skeleton has been found. The spines 'and scales seem 
to have belonged to the same kind of fish, which probably 
was a Fla^ostome. It is quite uncertain whether or not the 
jaw (if it be the jaw of a fish) belonged to the buckler- 
bearing PteraspUy the position of which among Ganoids, 
with which it is generally associated, is open to doubt. 

No detached undoubted tooth of a IPlagiostome or Ganoid 
scale has been discovered in the Ludlow deposits j but this 
much is certain, that those earliest remains in Faltcozoic 
rocks belonged to fishes closely allied to forms occurring 
in greater abundance in the succeeding formation, the 
Devonian, where they are associated with undoubted 
PalwiehthpeSf Fla^ostomes as well as Ganoida 

These fish-remains of the Devonian or Old Bed Sandstone 
can be determined with greater certainty. They consist of 
spines, the so-called “ichthyodorulites,” which show suffi- 
ciently distinctive characters to be referred to several 
gene^ one of them, Onchus, still surviving from the 
Silurian epoch. All these spines are bdieved to be those 
of Chondroptery^ans, to which order some plnricnspid 
teefh^ (^Cladodus) from the Old Bed Sandstone in the 
vidnity of St Fetersburg have been likewise referred 

The remains of the Ganoid fishes are in a much more 
perfect state of preservation, so that it is oven possible to 
obtain a tolerably certain idea of the general appearance 
and habits^ of some of them, especially of sudi as were 
provided with hard carapaces, solid scales and ordinary or 
bony fin-rays. A certain proportion of them, as might 
have been expected, remind us, as regards fteir oxfornn] 
form, of Teleosteous fishes rather than of any of the few 
still existing Ganoid ty^es; but it is contrary to all analogy 
and to all pakeontolo^cal evidence to suppose that those 
fishes were, in their internal structure, more nearly 
alhed to Tdeosteans than to Ganoids. If they were not 
^e Ganoid, they may justly be supposed to have had 
the essential characters of Podmichthyes. Other forms 
even at that remote geological epoch exhibit so unmistak- 
ably the characteristics of existing Ganoids that no one 
can entertain any doubt with regard to their place in the 
system. In none of these fishes is there any trace of verte- 
bral segmentation. 

The PalKidtihyes ol the Old Bed Sandstone, the 
^tematic position of which is still obscure, are the 
CepJud^d<B from the Lower Old Bed Sandstone of 
Great Britmn and Eastern Canada; Pleriehihys, Cocco&- 
t^u, JjintcAt7iys, and A^a'olepis (genera which have 
been c9mbined m one group, PUtcodermo}) ; and Jean- 
ihmes and aliied genera, wliicli combined numerons 
i^ncniortegais xnik Chondropterygian spines and a 
stiagreen-iike dermal coTcring. 

Among the other Devonian fishes (and they form the 
majonty) two types may be recognized, both of which 
unnmtakably Ganoids. The first approaches the still 
living Paypterus, with which some of the genera like 
Diploptems singularly agree in the form and armature' of 


the head, the lepidosis of the body, the lobate pectoral 
fins, and the termination of the vertebral column. Other 
genera, as Uoloptyckiue, have cycloid scales ; many have 
two dorsal fins (ITolcptycIiius), and, instead of branchio- 
stegals, jugular scutes ; others have one long dorsal con- 
fiuent with the caudal (Phaneropleurm). In the second 
type the principal diaracters of the Dipnoi are manifest ; 
and some of them — ^for example, Dipterm, Palcedtgihus, 
Solodus — approach so closely the Dipnoi which still survive 
that the differences existing between them warrant a sepa- 
ration into families only. 

^ Devonian fishes arc frequently found under peculiar 
circumstances, enclosed in the so-called nodules. These 
bodies are elliptical fiattened pebbles, which have resisted 
the action of water in consequence of their greater hardness, 
whilst the surrounding rock has been reduced to detritus 
by that agency. Their greater density is due to the dis- 
persion in their substance of the fat of the animal which 
decomposed .in them. Frequently, on cleaving one of 
these nodules with the stroke of the hamm er, a fish Is 
found embedded in the centre. At certain localities of 
the Devonian, fossil fishes are so abundant that the whole 
of the stratum is affected by the decomposing remains, 
emitting a peculiar smell when newly opened, and acquir- 
ing a density and durability not possessed by strata with- 
out fishes. The flagstones of Caithness are a remarkable 
instance of this. 

The fish-remains of the Carboniferous formation show a 
great similarity to those of the preceding. They occur 
throughout the scries, but are very irregularly distributed, 
being extremely rare in some countries, whilst in others 
entire beds (Ac so-called bone-beds) are composed of 
ichthyolites. In the ironstones they frequently form the 
nuclei of nodules, as in the Devonian. 

Of Chondroptciygians the spines of OneJata and oAera 
stUl occur, with the addition of teeth indicative of the 
c.xistcnce of fishes allied to the Cestracion type {Coddiodvt^ 
Psattimodus)} a type which henceforth plays an important 
part in the composition of the extinct marine fish faunie. 
Another extinct Selachian family, that of the Hybodonts, 
makes its appearance, but is known from the teeth only. 

Of the Ganoid fishes, the family PaldEoniscidcc (Traquair) 
is numerously represented ; others are Coelacanths {Coel- 
acanilitiaf Phisodiis^f and Sauvodipieriiii {Sfeyalichthys). 
None of these fishes have an ossified vertebral column, but 
in some (Megaliehthys) the outer surface of the vertebrm 
is ossified into a ring; the termination of their tail is 
heteroccrcal. T^ie Carboniferous Uronemus and Ae Dev- 
onian Phanerojdeuron are probably generically Ae same ; 
and the Devonian Dipnoi are continued as, and well repre- 
sented by, Ctenodua. 

The fishes of Ae Fermion group are very similar to those 
of the Carboniferous. A typo whiA in Ae latter was but 
very scantily represented, namely the Plaiy^midce, is much 
developed. They were deep-bodied fiA, covered with hard 
rhomboid scales possessing a strong anterior rib, and pro- 
vided with a heteroccrcal caudal, long dorsal and anal, short 
Mii-lobate paired fins (when present), and branchiostegals. 

Appears in many species ^ the Seturide^ are 
roprosented by Pygopterua and Acrolepia, and Ccstracionts 
by •/anaaaa and Sirophodita. 

The passage from the Falmozoic into, the Mesozoic era' is 
not indicated by any marked change so far as fishes ate 
concerned. The more remarkable forms of Ae Trias are 
w fishes represented by ichAyodorulites, h'ke 

Nemacanihua, LiaeanUma, and Hybodna ; and Cestraciontis 
repx^ented by species of Acrodua 'and Strophodna. Of 
Ae Ganoids, Ocelaeanfftvs,AmMypfer2ta (PalaotiiscidcE), and 
Saunait/iya persist from the Carboniferous epoch. Ckra- 
todua appears for the first Hme (Muschel-ICalk of Germany). 
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Thanks to liie reseaiches of Agassi^ and especially of Sir 
P. Egerton, the ichthyological fauna of the Lias is perhaps 
the best knownof the Mesoaoic era, onehnndied andfifiy-two 
specieshavingbeendesciibed. Oftiievanons localities, Lyine 
'R pjna hasyidded mote than any other, nearly all the Liassic 
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species. The Hybodonte and Oestracionte continue in their 
fullest defvelopinen^ Hblocephales (Zsc&yodtfs)) true sharks 
{Pnl(Boa(^ttiHm\ rays {Sguakraia^ ArOiropUniB)^ and stur- 
geons {Ohmdrokeus) n^e fheir i^t appearance ; but th^ 
are sufSciently distinct from living t^es to be classed in 
separate genera, or even families. l%e Ckmcudsi especi- 
ally LepidoBteoids^ predominate over all the other fishes : 
Lepid<aiiu^ Semi<mahu^ Pholido^ru$^PwAyGO>rmu9^E%igncr 
Mtts, Tetragonohpis^ are represented by numerous species ; 
other remarkable genera are Aqndorhyndiusj JBeionostomus, 
SaurosUmmt Sataropshj j^Mssonoftes, C^onodus, PiychiUtpiB^ 
EndaOU^ CenirokpU^ lagnowOua^ OxygmthuBt HeteroUjAr 

d/otuB^ liowhm^ OiUmdui^is^ MtBodm, These genera afford 
evidrace of a great change since the preceding period, the 
minority not being represented in older strata, whQsf^ on the 
other Imnd, many are continued into the succeeding Oolitic 
formations. The homocercal termination of the verteb^ 
column be^ns to superaede the heterocercal, and many 
of the genera have well-ossified and distinctly s^mented 
spinal colamiis. The cycloid form of scales also becomes 
more common, — one genns [L^pUdepli) with regard 
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The position of PyamWrynx is uncertain; it approaches 
certain Fhaiyngognaths. True Percicfcc^aro absent, whilst 
the Cbran^rmce, Sphyrcsiwdix^ GaiaplimiAi^ Ooliida:^ C(A* 
iidcs^ and Sparidee are represented by one or more genera. 
Somewhat less diversified are the Fhysostomes^ whicih belong 
principally to tiie Chipeidm and JDerceiidocj most of the 
genera being estinct; CUtpeaiB abundant in some localities. 
Seopeltdw {ffemisavrida and Smrocqdiahin) occur in tbe 
Chalk of Comon in Istria, and of hlacstiicdit Of all Cre* 
taccons deposits none surpass those of the Lebanon for 
the number of genera, species, 'and individuals ; tlie forma 
are exedusivoly marine, and the remains in the most perfect 
condition. n. 

In the Tertiary epoch tbe Toleostcans have almost entirely 
rq^laced Ac Ganoids; afowispsci^onlyof Aelattormake 
their appearance^ and th^ belong ^.Oxisting genera (L^r- 
dbsfcus, Acipetiter)* The Chondropte^TT"*"'' — 

and more into recent forms; Ilolmphali 
are better represented than in tbe presentSbuna. ^ The 
Tcleosteans show even in the Eocene a largo praportion of 
existing genera, and Ac fauna of some TocalitVfs of the 
Miocene (Oeningen) is almost wholly composed them. 

Of Ao whole more than one-half Lave already been i^md 
to belong to rasting genera, and Acre is no doubt tban^<i 
number of distinct genera now seemingly extinct will W 
lessened os the fossils come to bo examined with a better 'V 
knowledge of Ac living forms. Hic distribution of the 


wiug, ivguiu Kuowieoge oi uie uving lorms. TJic distribnnon or tlic 
to toe pr^rved hard portions of its oiganization, so similar fishes differed widely from that of our period, many of our 

palffiontologiste refer it tropical genera occurring in localities which arc now in- 
(w^ much reason) to to subdara . . , j eluded within our temperato aonc^ and being mixed with 

Aa riready i^bone^ toe Oohtic formations show a. others that nowadays am rastricted to a coldw climate —a 
fanna to that of toe Lias; but combination whicli continues throughout the Flioccnc. ’ ‘ 

ap^nt 18 Its ap;^h to toe eastmir fauna. A few families of fishes, like the freshwater B^monida- 
Teeto have been found whiw cannot even genencolly be seem to hare nut in tlmir nrmiuimnnn in » w., ’ 

b? MMra 1iki"SLitoSS^* 5 / “to represented times ; not much attention, Iiowveri has been pai?to fish- 

T genera like 8pa(k<d>atu, Btlmndbatu, Ffimwiaa; toe remains of these deposits - and such ns luivebrnn inmiimf 

I oution of fishes has not undergone any further c.«cntwl 
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Pholtdoj^urus, Lepidalm, Leptolqnt, all of which 
aad been more or less fully represented in toe T-ina Gera- 
Um» bIbo is conlanaed into it 
The Ctetaceras group pres clear endence of the further 
adymee towards the existing fauna. Teeth of sharks of 
mst^ genem, Carehariat (Oorax), Segllum, JWdamis, 

re aoree of the marine strata, 
Ttoiht Hybodonts and Cestiadonts are represented by a 
number of specira only; of the latter one new genus, , 
SS™' disappears. A very charactoisKo * 
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change down to the present period. 

GEOGBAPIIiaVL DISTRIBUTION. 

In an account of the geographical distribution of fishes tho 
5""® ’'“P* separate from the marine. 

to draw a line between these 

Sd 1 ^ 7/®* number of species 

Md of facts wbdi would seem to render that distinction 
•raiy "ragne. There are not only qmcies which can cradu- 
aUyjiccommodate^thcmselres to a sojourn in eilheJ St or 
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identical with stiU existine^fa of which are 

Aeanthoptemutts, hat^^^nab, ^o reost of these are 

Acanthopteiy^ fe^ef rti. a . nanna Of 

t^aeudiAeryat. wito distinct genera 

*». with gSSlS- ^^Veop- 

'“les; 8“®“!" 
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Oa the other hand, rre find fishes belonging to freEh- 
'iroter genera descending rivers and sojourning in the sea 
for a more or less hnuted period ; but these instances ate 
much less in number, Qian those in ivhich the reverse 
obtains. We may mention species of Salmo (the common 
trout, the northern charr), and Siluroids (as Arius, 
. Flotosus). Garegamis, a genus so characteristic of the 
inland lakes of Europe Northern Asia, and NorQi America, 
nevertheless offers some instances of species uundering by 
the effluents into the sea, and taking up their residence in 
salt \niter, apparently by preference^ as Cor^oms oxif- 
rhynuhus.' But of aU the frieshuater families none erhibit 
.so great a capability of surviving the change from freQx 
into salt water as the Gastro^ddee (sticklebacks) of the 
uorthem hemisphere, and the equally diminutive Cypniuh 
doiUidce of the tropics ; not oidy do t&y enter into, a^Uve 
freely in, the sea, but many species of the latter family 
inhabit inland waters, whi(^ not having an outlet have 
become briny, or impregnated with a larger proportion of 
salts than pure sea-water. During the voyage of Qie 
** ChaUenger ” a species of FnnduUvs {F. mgrofa8ciatus\ 
which inhabits the fresh and the brackish waters of the 
Atlantic States of North America was obtained, with 
Scopelids and other pelagic fonn^ in the tow-net, midway 
between St Thomas and Teneriffe. 

Some fishes annually or periodically ascend rivers for the 
purpose of spawning, passing the rest of the year in the sea, 
as stmgeons, many Salmonoids, some dnpeoids, lampreys, 
dsc. '&e first two evidently belonged ori^n^y to the 
freshwater series and it was oidy in the course of their 
eidstence that they acquired the habit of descending to the 
sea, perhaps because their freshwater home did not furnish 
a sufficient supply of food. These migrations of freshwater 
fishes have been compared with the migrations of birds ; 
but they are much more limited in extent, and do not, 
as is the case with birds, impart an additional ele merit to 
the fauna of the place to which the fishes migrate. 

The distinction between freshwater and marine is 
further obscured by geologic^, changes, in consequence of 
which the salt water is gradually being changed into fresh, 
or vice versa. These changes are so gradnal, and, spread 
over so loi^ a time, that many of the fishes inhabiting 
such localities accommodate themselves to the new con- 
ations. One of the most remarkable and best studied 
instances of such an alteration is the Baltic, which, linTing 
the second half of the Glacial period, was in open and 
wide co mm u n i c ation with the Arctic Ocean, and evidently 
had the ^e marine fauna as the White Sea. Since then, 
by_ the rising of the land of Northern Scandinavia and 
Finbnd, this great gulf of the Arctic Ocean has become 
an iidand sea, with a narrow outlet into the North Sea, 
and, in consequence of the excess of fresh water ponring 
into it over the loss by evaporation, it has been so much 
diluted as to be nearly fresh at its northern extremities ; 
and yet nine- specie^ the origin of which from the Arctic 
Ocran can be proved, have survived the change, propa- 
gating their species, and ageing with their brethren in the 
Arctic Ocean in every point, but remaining comparatively 
smaller. On the other hand, fishes which we must regard 
as true freshwater fishes, like the rudd, roach, pike,, 
perch, enter ireely the brackdsh water of the Baltin In- 
staimes of mrine fishes being peimanentiy retained in 
fresh water m consequence of geological changes are well 
^owii : ^ Cotins quadricontds in the large lakes of 
' 5 spedes of Gdnns, Blennius, oxAAiherina in 

tte lakes of northern Italy j Cmnephorus; which seems to 
t« a dwarfed Gadoid, in the depths of Lake Baikal Car- 
chanas gangetieus in inland lakes of the Fiji 
IS another instance of a marine fish which has permanentlv 
estabhshed itself in fresh water. 
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Thus' there is a constant interchange of species in pro- 
gress between the freshwater and marine &ims^ and in not 
a few cases it would seem almost arbitrary to rder a genus 
or even a larger group of fishes to the one or the other ; yet 
there are certain groups of fishes which eutirdy, or wi& 
but few exception^ ar^ and apparently during the whole 
period of their existence have been, ii^bitants either of 
the sea or of tiresh water ; and, as the agencies operating 
upon the distribution of marine fishes mffer greatly from 
those influendng the dispersal of tieshwater fishesi, the two 
series must be treated separately. The most obvious fact 
that dryland, which intervenes between river systems, pre- 
sents to the'iapid spreading of a freshwater fish an obstacle 
which can he snrmoimted only exceptionally or by a most 
circnitons route, whilst marine fishes may readily and 
volnntarily extend their original limits, could he illustrated 
by a great number of instances. TTithont entering into 
details, it may suffice to state, as the general result, that no 
spedes or genus of freshwater fishes has anything like the 
immense range of the corresponding categories of marine 
&he% and l^t, with the exception of the Siluroid^ no 
ti-eshwater family is so widely spread as the families of 
marine fishes. Surface temperat^ or dimate, wludi is, 
if not the mosf^ one of the most important physical factors 
in the limitation of &eshwater fishes, similarly affects the 
^fistribntion of marine fishes, but in a less degree, and only 
in the case of those which live near the shore or the surface 
of the ocean ; it ceases to exercise its influence in proper* 
tion to the depth, the tme deep-sea forms being eutirdy 
exempt from its operation. Li^t, which is pretty equally 
distributed over the locdities inhabited by freshwater 
fishes, cannot be considered as au important factor in their 
distribntioi^ bnt it contribntes to the formation of the 
impassable barrier between the surface and abyssd forms 
of marine fishes Altitude has stamped the i^es of the 
various alpine provinces of the globe with a certain 
character, and Imited their distribution ; bnt the number 
of these dpine forms is comparatively smaTl, ichthyic life 
being extingnidied at great elevations even before the 
mean temperature equals that of the lugh latitudes of the 
Arctic ro^on, iu which some freshwater fishes flourish. 
Ou the other hand, the depths of the ocean, far exceeding 
the altitude of the highest mountains, stiU sivarm with 
forms specially adapted for abyssal life. That other 
physied conditions of minor and local importance, nndf*’’ 
which freshwater fishes live, and by which their dispersal 
is regukted, are more complicated than similar ones of the 
ocean, is probable, though perhaps less so than is generally 
supposed ; for the fact is that the former are more acces- 
sible to observation than the latter, and ate therefore 
more generally and more readily comprehended ^»ln^ 
acknowledged It will thus be necessat}* to treat of the 
two series separatdy, not only because many of the most 
characteristic forms of the marine and the freshwater BBrje a 
are found, on taking a broader view of the subject, to be 
snffidently distinct bnt also because their distribution 
depends on canses different in their natnre as well as in the 
degree of their edition. Whether the oceanic areas cocca- 
spond in any way to the terrestrial will be seen in the 
seqnd. 

Feeshwatee 

Hiavmg shown above that noifieions marine fishes enter 
fresh irateis, and that some' of them have permanently 
established themsrives thermn, we have to eliminate from 
the category of freshwater &hes all such adventitious 
. elemento They ate .der' tod from forms the distribution of 
which is regulated by ether agencies, and whirii therefore 
woffid ohsenre the relations of the fiiunse of terrestrial 
r^ons if they were inclnded in them. They will be 
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mentioBed irtfli greater propriety along with the firiiee 
constituting the fauna of brackish TOter. ^ 

Tbe true frcdhwater fishes are dl embraced in the fol- 
lowing families and groups 


[]>18XJ11BUTI0>\ 


oi. with 4 species: Adpenscrid® and Polyodontidie, 26; 
iQi, wifcu * , I Pnrcina. 46: 



_ 186 ; Perc( 
Gymn^hidB), 


1 ; Golaxud^ 15 ; Hormyridie (ond 
uynuonsunuo;, > ^diB, 8 ; TJmbridje, ^ 2 ; pypHnodontidoe, 
112; HeteiopygH, 2 ; Qyprinidae, 724 ; Knen]d&!,2; Hyodontidos, 
1 ; PantodonticEB, 1; OsteoglossidfiB, 5 ; KTotoptendffl, B ; Gymno- 
tidflB^ 20 ; Symbrancliicte, 5 ; Pe^myzontidcBi 12, TotiO, 2270 


As in evezy other class of animalSi these freshwater 
genera and families vaty ezceedin^y with regard to the 
extent of their geographical rang^— some extending over 
more than the £df of tbe continental areas, whilst others 
are limited to one continent only, or even to a very small 
portion of ih As a general rule, a genus or family of 
freshwater fishes is reg^rly dispersed and most developed 
within a certain dutrict, the species and individuals 
becoming fewer towards the perlpheiy as Ihe type recedes 
more from its central home, some outposts, however, fre- 
quently being pushed far beyond the outski^ of the area 
occupied by it At the same time remarkable instances 
exist of closely allied forms occurring, fdmost isolated, 
at most distant points, without being connected by allied 
species in the interTening apace, and of members of the same 
family, genus, or species inhabiting the opposite i^ores of an 
ocean, and separated by many de^ees of abyssal depths. 

lUe dispersal of freshwater fiwes has been effected in 
various ways; probably all tbe causes are still in operation, 
most of them working so dowly and imperceptibly as to 
escape direct observation From tbe great number of fresh- 
wato forms which we see at the present day already 
acciimatired or gradually becoming acclimatized in the sea, 
or periodically or spoi^cally migrating to it, we must 
conclude that, under certain circumstancesi, salt water may 
cease to be an impassable barrier at some period of tho 
existence of freshwater species, and tiut many of them have 
passed from one river throi^h salt water into another. 
Secondly, the headwaters of some of the laigest rivets, 
the mouths of which are at opposite ends of the continents 
whum they drain, are sometimes distant from each other o 
few mil^ only; tho mtervening space may easily have 
been bn^d over for the passage of fiahea by a sligbt 
gcolo^cal change affecting the Icvd of the watemhei or 
even by temporaiy floods; and a communication of this 
tod, if existing for alimited period only, would afford the 
way moara for an exchange of a number of species previ- 

ayfitems. Borne fishes provided mih cilUneninca so 
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eastencTSL® A ’ ^«»e alteady in 

land and tito ^ distribntioJ of 

Wine seerS!. .1 TertiMy epoch; and. 

the spreading of iiSSraSj to 

waonnt for fishefe, ,we can now more emnly 

“rtain families or disconnerion of 

that there was a 

“otinmiy of land stretching from the 


present coast of Africa to South America, or from South 
America to New Zealand and Australia, to oxplaln the 
presence of identical forms in localities so distant ; it suffices 
to assume that the distances were lessoned by intervening 
an^pelagocs. or that an alteration has taken place in the 
levd of the land area. 

Dispersal of atypeoversovcral distant continental areas 
may be evidence of its great antiquity, but docs not prove 
that it is of greater antiquity than^auothor limited to one 
region only. Geological evidence is the only proof of the 
antiquity of a type. Thus, although the Dipnoi occur in 
the continents of Africa, South ^crica, and Australia, and 
their present distribution is evidently tho consequence of 
their wide range in Falmozoic and Secondap: epochs, the 
proof of their high antiquity can bo found in their fossil 
remains oxily. ^e Siluroid^ for example, have a still 
greator rang^ but their wide distribution is of compara- 
tively recent date, as tbe few fossil remains that have been 
found belong to the Teztiaiy epoch. The lupidity of dis- 
persal of a typo depends entirely on its power to accommo- 
date itseU to a variety of physical conations, and on the 
degree of vitality by which it is enabled to survive more or 
less sudden changes under unfavourable conditions ; proof 
of this is afforded by the family of Siluroids, many of 
which can suspend for some t««ae the energy of their rc- 
spiratoiy functions, and readily survive a change of water. 

To trace the geological sequence of tho distribution of an 
ichthyic type, and to recognize the various la^vs whidi have 
governed and are still governing its dispersal, is one of 
toe ultimate tasks of ichthyology. But the endeavour to 
establish hy means of our present fragmentaiy geological 
^owlcdgc toe divisions of too fauna of the g^obo leads us 
into a maze of conflicting evidence ; as Mr Wallace truly 
obsenr^ "any attempt to exhibit tho regions of former 
geological ages in combination with those of our own 
period must lead to confusion.” Nevertheless, as toe 
different t 3 rpcfl of animals found at the present day within 
a particular area have made their appearance therein at 
distant period^ wo should endeavour, in giving an account 
of toe several zoo-gcographical divisions, to decide, so far 
as we can, the following questions : — 

1. Which of toe fishes of an area should be considered 
to bo toe remnants of ancient types, x>vobably spread over 
much la^r areas in preceding epochs 1 

2. Whidi are to be considered to be autochthonous species, 
that IS, forms which in tho Tertinty epoch or later came into 
^tcnce witoiu the area to which they are still limited, or 
from which they have since q)read1 

3. Which are too forms which must be considered to be 
immigronts from some other region 7 

- ^ ^ ® f ™ philosophical classification to 

indicate too degrees of affinity which obtain between tho 
vonous wtegoriea In dividing too cartVs surface into 

^ological r^on^ ft 0 two famnies, 

yieWs a contingent of one-third and 
the latter of on^fourth of all too known freshwater species 
f ourpenod, afford most important guidance for the estima- 
tion of those degrees of affinity. Tho Chmrinoids mav be 
a^ufflcd to have originated i/the alpine regiofaWdiS 
Pflrts of ASa ; S)wed Jt\i f 

gwtra capa^fy flinn any other family of freshwater 
a JemseJves in a temperate as well 

S mt S south as wdl 

W«^‘a ftc-Qlacial epoch they readied 

Th^ tte Blan& of the Pacific. 
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type evidently had its origin. They came into existence 
after the Cyprinoids, their fossil remains being found only 
in Tetiaaiy deposits in India, none in Europe. ' They 
rapidly spread over the areas of land within the tropicu 
sone, readiing Northern A.UBtralia from India, and one 
species migrating even into the Sandwich Islands, pro- 
bably from South America. The coral islands of Ihe 
Fac&c still remain^ untenanted^ by them. Their progress 
into temperate- regions was evidently slow, only veiy few 
species having penetrated into the temperate parts of Asia 
and Europe, and the North American specie^ althou^ 
more numerous, showing no great variety of stracture^ all 
belonging to the same group (Arntwina). Towards the 
south their progress was still slower, Tasmania, New Zea- 
land, and Patagonia being without any representative- whilst 
the streams of the Andes of CSiili are inhabited by a few 
dwarfed forms identical with such as are characteristic of 
similar localities in the more northern and warmer parts of 
the South American continent 

These remarks may serve to introduce the following 
division of the fauna of freshwater fishes : — 

I. The NoRTUEnK Zorns. — Characterized by Acipensoridoe. Few 

Siluridic. Numerous Cyprinidoi. Salmonidas, Ka nnirlm. 

1. Europo-Agiatw or Poavarelte Segion. — CSiarnctcrizcd by 

absence of osseous Ganoidci { Cobitidie and Barbas 
numerous. 

2. Kbrlb American Eegion. — Characterized by osseous Ganoi* 

dei, Amiiirina, and Catostomina; but no Cobitidro sr 
Barbus. 

II. The Equatoeiai. Zone.— Characterized bv the dovelonment 

ofSauridre. ^ 

A, Oyprinoid Characterized by presence of Qypri- 

nidts and LabyrinthicL 

^ 1. Jndmn^ Eegioth — Characterized by [absence of 

OipnoF] Ophiocephalido!, jlbstacembolida!. Co- 
bindcc numerous. 

African JZTOiVui. — Characterized by presence ot 
Di]>noi and PalypteridiB. Chromides and Chara- 
^cinidra numerous. Monnyrido!. Cobitidas absent. 
A. Aepprinoid J)ivfsiion.— Characterized by absence of Cypri- 
nidee and Labyrinthici. 

1. Tropical American or JMtdropieal Segion . — Char- 
acterize _b3' presence of Dmnoi. Clironddes and 
Choracinido! numerous, Gyranotidic. 

2. Tropical Pai^e Segion. — Characterized by pre- 
sence of BipnoL Chromides and Characinidse 
absent. 

[. The Southern Zone. — Cliaraotcrized by absence of Qypri- 
nid^ and searcity of Siluridas, Haplochitonida: and Ga- 
laxiidie represent the Solmonoids and jBrocesof the northern 
, zone. One region only. 

1. AnUtrelie Characterized by the small number of 

species ; the fishes of — 

a. Tlie Tosmanian sub-region, 

b. The New Zealand sub-region, and 
^ e. The Patagonian sub-region, 

being almost identical.^ 

In the following account we begin with a description 
of the o^imtorial zone, this being the ono from whidi the 
two principal families of freshwater fishes seem to have 
spread. 

Equatorial Zone. — ^Roughly speaking, the borders of 
this zoological zone coincide with the geographical limits 
of the ^pics of Cancer and Capricorn ; its characteristic 
forma, however, extend in undulating linos several degrees 
both northwards and southwards. Commencing from the 
west coast of Africa, the desert of tho Sahara forms a 
well-marked boundary between the equatorial and northern 
zonM; as the boundary approaches the Nile, it nmlfiw a 
sudden sweep towards the north as far as northern Syria 
(Jra^i»6cf«^ near Aleppo and in tho Tigris: Olarias 
and Ghnmides, in the Lake, of Gkililee), crosses through 

' These vdll probably be found. 

Sttb-ragions, because their distinction is jns- 
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Persia and Afghanistan {OjMocejpJudm) to the southern 
ranges of the Himalayas, and follows the course of the 
Yaug-tse-Keang, which receives its contingent of equatorial 
fishes through its southern tributaries. Its conlinuatiun 
throngh the North Pacific may be considered as indicated 
hy the tropic^ which strikes the coast of Mexico at the 
soutbem end of the Qulf of California. Equatorial types 
of South America are known to metend so far northwm^; , 
and, by following the same lin^ the West India Idands 
ore naturally included in this zone. 

Towards the south the equatorial zone embraces the 
whole of Africa and Madagascar, and seems to extend still 
farther soath in Australia, its boundary probably following 
the southern coast of that continent; the detailed distribu- 
tion of the freshwater fishes of south-western Australia has 
been bnt little studied, but the few facts which we know 
show that the tropical fishes of that region foUow the 
prinmpal water-course, the Murray river, far towards the 
south and probably to its month. The boundary line 
then stretches to the north of Tasmania and New Zealand, 
coinciding with the tropic until it strikes the western slope 
of the Andes, on the South American continent, where it 
again bends southward to embrace the system of the Hio 
de la Plato. 

The four regions into which the equatorial zone is 
divided arran^ themselves into two well-marked divisions, 

, one of which is characterized by the presence of Cypiinoid 
< fishes, combined with the development of LahyrintUici, 
j whilst in the other both these types are absent. The 
I boundary between the Qyprinoid and Acyprinoid division 
. seems to follow Wallaces line, — a line drawn from the 
south of tho Philippines between Borneo and Celebes, and 
farther south between Bali and Lombok. Borneo abounds 
in Cyprinoids ; from tlie Philippine Islands a few only are 
known at present and in Bali two species bare been found ; 

! but none are known from Celebes or Lombok, or from 
I islands situated farther east. 

Taking into consideration the manner in which Qypri- 
noids and Silnroids have been dispersed, we are obliged to 
place the Indian region as tho first in the order of our 
treatment; and indeed the number of freshwater fishes 
whmh appear to have spread from it into the nei^bouring 
I regions &r exceeds ihat of the species which it has 
' received from them. 

The Irndian Region comprises the whole continent of Aaia 
south of the Himalayas and the Yang-tse-Eeang,and inedudes 
the islands to the west of Wallace’s line. Towards the 
north-east the island of Formosa, whicdi also by other parts 
of ite fauna shows the characters of the equatorial zone, has 
received some characteristic Japanese freshwater fiabaa, for 
instance, the singnlar Salmonoid Pleeoglossus. Witiiin the 
geographical boundaries of China the freshwater fiabaa of 
the tropics pass gradually into those of the northern zone, 
both being separated ly a broad debateable ground The 
affluents of the great river traversing this district are more 
numerous from tiie soutii tiian from the north, and cany 
the southern fishes' far into the temperate zone. Scarcely 
better defined is tho boundary of tiiis region towards the 
north-west. Before Persia passed through tho geological 
changes by which its waters were,/ converted into brine and 
finally dried up, it seems to have been inhabited by many 
characteristic Indian forms, of whiidi a few still survive in 
the tract intervening between Afghanistan and Syria; 
OpAioegohalw and Disa^noiOms have each at least one 
representative, Maeraaes has survived in the Tigris, and 
Mastaeembdua has penetrated as far os Aleppo. Thus 
freshwater^ fishes belonging to India, Africa, and Europe 
me intermingled in a district which forms the connecting 
^®tiveen ^ tiie three continents. Of the freshwater 
fishes of Arabia we are almost entirely ignorant; we only 
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know that the Indian Diteognalhw lamta in Afi 

leserrtiB of Aden (haviM also fbn^ ite 
site African coast), and &it the nhiqm^ Qjimnodonte 
thrive in the hcacHfih pools of northern Atahifc 

la analysing the list of Indian fishes, we find that out of 
40 faimlies or groups rfftesttvater fishes 13 Brexqpreseut^ 
in this region, and that 626 species are toown to occnr m 
iL or two-sevcntlis of the entire numter of freuir^er 
fiahML known. This largp proportion fe pnnaMUy due 
to the development of numerous local forms of muroias 
and Cyprinoid^ of vrhich the former shour a eontangent of 
about 200, and the latter of about 330 ^peciesa The 
combined devdopmeut of those two famiUes, therefore, 
and their undue preponderance over the other freshwater 
types, is the principal (^ractetistiic of the Indian reborn 
The second important character of its fiEiuna is the appaiv 
entl; total absence of 'Ganoid and Cyd^tomons &he&. 
Every other region has representatives of either Ganoids or 
pfdostomesi some of botL 

Of the autochthonous freshwater fishes of the Indian 
region, some are still linuted to it, viz., the Kandinaj the 
/AtdoeephaltdcB (of which one species only exists in the 
ar^pdago}, of Silotoids Chaeina and Bagariinaf of 
Cyprinoids the Smiplotim and Sbmaloptenna ; others are 
very nearly so, sndi as the JCahynnthnn, Ophiocephalidcs, 
itasiaemMid{S, of Silnroids the jSSvrina, of QyprinoidB 
the Riuhorina and Daatonina, and the jS^ymfiranc^idir. 

Ihe regions to which the Indian has least siinilatily 
are the Xorth American and the AntarcUc^ as they are &e 
most distant Its affinity to the other regions is of very 
different degrees 

1. Its affinity to the Enn^Adatie re^on is veiy sH^t, snd 
is indicated ahnsMit solely ly three groups of i^iinoids, viz., the 
Cspriniita, taxi OohUtdim. The derelo^eat of 

tnue gron]^ north and sooth of the Himalayas is doe to their 
eommott ongin in the hfdl^cb of Asia ; but the forms which 
descended into tJie tropical dimate of ^sontb are now so different 
from thdr northern brethren that most of them are refexred to dSs- 
tioetgenem. The only genera which are stQl common to both ngiozis 
are (21 the true barbels {Sathuh, a ranns which of all Cypiinoidd 
has m range orer the Old World, and of which some one 
himoM and sfacfr species have been desmibed, and (2) the numn- 
tain ba^ls (Sesfroihoniatv Ac.), whiid^ pecmiar to the alpine 
waten of Oenttal de^nd a short dmance cady tmsada fee 
tropical phu^, bat extend ihither into rirero within the northern 
tommte distiict& The erigto and fee kws of tbe diMbution of 
fee Ckottiaiaa appear to haiw been identical with those of ikrbus. 
but have not spread into Africa. 

Z There exists a great affini^ between the Indian and African 
radons ; serenteen ont of fee twan^^ femOito or gronns found 
in feeder arc r^reseofed ly one or more spedtesfi^ca, and 
Aftican species are not even genencally different ftom 

whit 
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the other hand, the occuncncb and wide dlstributiou in tx^^l 
America of a fish the Hidian family ffpmhranfefdm (Sgmhrandiut 
ouimorafics), whi^ is not oidy congeneric with, but also most 
closed allied to, the Indkn S^miremeKUS Lengalwsia, funiifees erne 
of those extxaoidhiary anomalies in the distribution of animab 
of whtoh no satisiacton'’ ciqdanation can at present be girem 

4. The relation of the Indian to the Trmcal Fadfic region con- 
sisto only in its havi^ contributed a species to the jwr 
fauna of the latter. Ims imndgiation must have taken wee 
within a recent period, because some ^des now inhabit the ne^h 
waters of tropical Australia and the Sonth Sea Idands without 
baring In any way chmwd their spedfic duoactezs^ as Zaics oerkn* 
rifer, spedes ofDuJfit, liotosuaanmtillarisi others (species of .Arfns) 
differ out little from their Inffinn conj^ers. All these fifees 
must have migrated by tbe sea, a bumosition which is supported 
by what we know of tbeii habits;, need not add that ladia 
has not received a sin^ addition to its freshwater fidi fauna from 
the Fadfia xe^cn. 

It may be inendoned, before concinding these remarks on 
the Indian region, that peculiar genera of pyprinends and 
Silnroids inhabit the streams and lakes of its alpine ranges 
in the north. Some of them, hke the l^nroid genem 
Glypfosfemnm, Ettfflpptoetemim, JPsendeehonei^ hare a 
folded di^ on the thorax between their horizontally spread 
pectoral fins ; bymeons of this they adhere to stones at the 
TOttom of the mountain torrents, and without it they 
would be* swept awsy into lower courses of the rivieis. 
The Cyprinoid genera inhabiting similar localities and the 
lakes into whi^ alpine xiveia pass^ — sneh as Oreinust 
StZi^hcraXf Ptpcholarbu^ j^cAimpypopsts, Bipigditis; 
C^mnoegpriSf — are distingnished hjp peenliarly enhrged 
scales near rent, the ^ysiologicd use of wUchhas not 
yet been ascertained These alpine genera extend far into 
the Enropo-Asiatic region, where the dimata is similar to 
that cf their southern home. No observations have been 
made by which the altitudiiiel limits of fish life in the 
Himalayas can he fixed, but it is probable that it readbes 
the line of perpetual snow, as in the European AlpG^ which 
at that hei^t are inhabited by Salmonoidk Griffith found 
an Ordnus and a loach, the former in abundance, in the 
Hehnnnd at Gtidnn Dewar, altitude 10,300 feet, and 
another loa^ at Kaloo at 11,000 feet. 

The A/ncon ifeyiou comprises the whole of the African 
continent sonth of the Atlas and the Sahara. It might 
have been conjectured that the more temperate dimate of 
its southern extremity would have been accompamed by a 
conspicuous difference in tbe fish feuna. ' But this is not 
the case; tim difference between the tropical and southern 
parts of Africa consists simply in the gradual disappearance 
of specifically tropical forms, whilst Siluroid% Qnpiinoids, 
aud even Lahprinthid penetrate to its southern coast ; no 
new form has entered to impart to South African chameter 
distinct from the central portion of the continent. In the 
north-east the African fauna passes the Dsthmus of Suez 
and penetrates into Syria ; the system of the Jordan pre- 
sents so many African ^es that it has to be induded 
m a descnption of the African region as well os of the 
Eu^o-Asiatie. This river is inhabited by three species' 
or Ghrcmxs, one of Semi^rontis^ and Clarias macraeanthtts. 

Madagascar clearly 
telOTgs to tkB regi^ Besides some gobies and Dnla, 
j^are not tree freshwater fishes four Chromdes are 
too^ To judge from general accounts, its freshwater 

as zt may appear, coflectore have hitherto paid butUttle 
fiS”? ^water fishes of this ulaud. The 
&hw found in the fieshwaters of the Swchelles asd 
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have found their waj into Afiica. On the other ^nd, the 
numher of sgecies is mncih les% viz^y 20(>y bnng only 
tro-fifths of Ae known IntUan spedes. The small de- 
gree of specializetion and localization is ptinci^y dne to 
the greater nnifotmify of the physical conditions of Qiis 
end to the almost perfect continui^ of thegr^t 
zirer ^temi^ which take their oii^ from the lakes in its 
centre. TTits is best shown a comparison of the fauna 
of the upper 2sile with that of the West African rireie 
The number of species known from the upper I^e. 
PTnnnTifs to 56y and of these not less tiian 29 are absolutdy 
identical with West African species. There is an uninter- 
rnpted continuity of the fish fauna from the west to the 
north-eas^ and the known to be common to both 

«»TtT«>inirtes may be reasonably assumed to inhabit also the 
great leserroirs of water in the centre of toe continent A 
greater dissimilarity is noticeable between the west and 
north-east fauna on the one hand and that of the Zambezi 
on the other; the afi^ty between them is meidy generic, 
ttna all the &he 5 hitherto collected in Lake Isyassa hare 
proved to be distinct from those of the 2ule, and even horn 
those of other parts of the ^tem of toe Zambed. 

Unlike Indm, Afirica does not possess either alpme 
ranges or outlying ardiipelagoes, toe fresh waters of which 
would swell toe number of its indigenous spedes ; but, 
when its fauna becomes better known than at present, the 
great difierence.in the number of species between this and 
toe Indian regions may possibly be somewhat lessened. 

The most numerously represented families are the Siln- 
roids, with 61 species ; the Qyprindds, with 92 ; toe 
Ilormyndcgf with 51 ; the CharadnidtB, with 39 ; and the 
.Gkromidte, with 29. There is not, therefore, t^t great 
preponderance of the first two families over the rest 
whidi we- noticed in the Indian region ; in Africa there 
is a comparatively greater variety of distinct freshwater 
types, making toe study of its fauna an nnfiagghig plea- 
sure such as is scercdy reached in the stndy of the other 
re^n. With toe forms peculiar to it there are combined 
th^e of India-as wdl as of South America. 

Ih. tropical A&ica there are still remnants of Ganoids, — 
PnOoptenu (Lqpidonrai^ annedeat and PdypUrui Indaty 
with t^ singcdariy modified Calamoiditliys. The first 
two range &om east to west, end are accompanied by an 
Osteo^ossoid {Haerotii)^ which has hitherto been found 
in 'the hTile and on the west coast oxdy. Autochthonous 
and limited to this region are toe Mcrmyridcey Pan- 
iodaniidcBj and Kneriidd, a angular type somewhat akin 
to the h^hes. Of Siluroid genera the most charac- 
teristic are SynodmiUj PMnoglanitf and toe electiic 
mdlaj^erurvs ; of Cbaradnoids, Ciiharimu, AledeSf Xena- 
eharaXf Eydrocyonf DUtidvodont IcJiiJiyhorus. 

The regions to which Afinca (like India) has least 
similarity are again, the Noilfa American and Antarcric. 
Its affini^ with the Europo-Asiatic region consists only in 
its having received, like toe latter, a branch of the Qjrpri- 
ncids, the African carps and barbris, which on the whole 
resemble Indian more than Enropo-Ariatie forz^ Its 
rimilarify to Australia is limited to toe two regions possess- 
ing Dipnoons and Osteoglossoid types. But its relations 
to toe other two re^ons of the equatorial zone ate near 
and of great interest: 

1. Africa has in common with India the SQnroid gro u p s of the 
Clatiimt, Stlurina, and Bagrina, and mote especially the email 
hat 'nt^ natnrd family of NoUpleridetf represented hy three spedes 
in India, cod by two on the west coast of Africa. It woidd he 
hazardons tosfotest present inwhichof tlie fworegions these iisfaes 
fiist^made their appearance, bnt the diseoreiy of Kmains of i\rofo> 
and Silunna in Tertiary depodte of Snmatra points to the 
Ii/hen region as their original home. "Wie are in less donht abont 
tlm cther^ fishes common to the two legioiis ; they are clearly ftn- 
migtants uto Africa from the east, and it is a remaiimble fact that 
these immignmta have penetrated to the most distant limits of 
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AfHcain tbeirest as wdl as in tbe sonih, riz., tlie ZadyriTUhtct, 
represented by two genera dosdy allied to the Indian Arutbas ; the 
and IfasfaeemMidce, a few spedes of wbidi have 
penetrated to the west coast, whiles szngizlaily enong^ th^ are 
absent ifom the eastern lirets ; the Ariina, represented by several 
spedes, of which one or two are identical with Indian, having ez* 
tended their range dong the intervening coasts to the east coast of 
/ifii PA. The Cvprindds afford an instance of an Indian ^des 
xanguiginto viz., JDiscojmihtts lamCa, which see^ to have 

cros^at the sonmem extremis of the Bed Sea, as it is fonnd in 
the xeservoixs at Aden and in the hOl-streanis of the qiposite coast- 
x^on of Ahysainxa. 

2. “So sneh direct influx of spedes and genera has occurred from 
Sonih America into Africa, yet the affinity of tlieir freshwater 
fidxes is stxihing. Two of the most natural families of fidies, the 
Chramides and Oharaeintdlu:, are pecoKar and (with the exception 
otSir^Ius) restricted to them. The African and South American 
Dipum are closely allied to each other. The Pimelodina^ so char* 
actezistic of tropical America, have three representatives in Africa, 
viz;, Pimdodusj^Iatycfiir^ P. hdlayi^ and Audunoglanis Useutati>s ; 
the Daradim are another Silnroid group restricted to these two 
continents.^ Yet, with all these points of close resemblance the 
Airican and South American series are, with the exception of the 
two spedes of Pimelodits^ generically distinct, — ^which shows that 
the sepiration of the continents must have l»en of old date. On 
tixe other hand, the ezistenceof so many similar fonns on both sides 
of the Atlantic affords much support to the supposition that at a 
former period the distance between the present Atlantic continents 
was much less, and that the Ashes whitm havedivei]ged towards the 
eastandwestaredesoendmitsof acommonstod^whidihad its home 
in a zeg^n now snbmeiged under some intervening ]»rt of that 
ocean. JBe this as it may, it is evident that thephyncu conditions 
of Aihica and South America have remained undiasged for a con* 
I dderable period, and are still snffidently alike to preserve the iden* 
tity of a number of peculiar fieshwater forms on hoth sides of the 
Atlantic. Africa and Sontii America are, moreover, the only con- 
tinents which have produced in freshwater fishes, ftough in vety 
different familxes^ one of the most extraordinary modifications of an 
organ— the couTetsion, that is, of muscle info an apparatus creating 
dectrieforoe. 

The boundaries of the Ncdrapieal or Tropical American 
Begion hare been snfiSciently indicated in the definition of 
the equatorial zone. A broad and most irregular band of 
country, in which the Sonth and North American forms 
are mixed, exists in the north, offering some peculiarifies 
which deserve fuller attention in the subsequent descrip- 
tion of the relations between the Sonth and North Ameri- 
can faunae. 

Ont of the 40 families or groups of freshwater fishes, 9 
only are represented in the tropical American regiop. This 
may be accounted for by the fact that Sonth America is 
too much isolated from the other regions of die equatorial 
zone to hare received recent additions to its fauna. On 
the other hand, the number of spedes (672) exceeds that 
of every other region, even of the Indian, with which, in 
regard to the comparafive devdopment of families the 
neotropical region shows a dose a^ogy, as will be seen 
from the follovring table : — 

Indian^ — SiluridsB, 200 species ; Cyprinite, 330 ; Lalyzintliid, 
25 ; Ophiocephdidae, SO ; Mastacembeixdse, 10. 

Neotropical, — Silniidft, 276 spedes; Chaiacinidee, 226; Chro- 
sudes, 80 ; Pyprinodontidse, 60; Gymnotids^ 20. 

In both regions the great number of species is due to the 
development of numerous local forms of two tire 

Okaraeintdee in the New World ti^ng the place of the 
Cjfprintdce of the Old. To these are added a few smaller 
furies vrith a moderatdy large number of species, whi^, 
however, is only a fraction of that of the lea^ng fami- 
lies, the remainder being represented hy a few spedes 
only. The number of genera within each of tbe two xe- 
nons hdonging to the two piindpal families is also 
siiigularly al&e ; the Indian region having produced about 
45 Silntoid and as many Cyprinoid genera, whilst the Neo- 
tropical region is tenanted by 54 Silnroid and 40 Chata- 

^ We have left ont of consideration here the Aritna and Pyprmo- 
donfs, which can pass with impunity throng salt water, and are spread 
over nraeh larger areas. 
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only, Lemdosiren paradoxa, accompanied 
Oateo^lossirids {Oiteogloaum WarrAocaro and ArapavM 
gims). Autochthonous and limited to J5P““y" j 

%sLtndai aU the non-Afnian genera of CTromiA^nd 

Charadnidce; of Sfluroid^ tim 

nina, and StegophUina, and the majority of Pimeiodin^ 
Hypoaomtina, and Doradtm-, the herbivorous Cypnn^ 
or Linmophagce, and numerous insectivorous Cypri- 
or Garnimrai and the fl^niBotidm (electric eel}. 
T3ie rdations to the other repons are as follows 
The to the, Indian and Tn^ical Facifie 
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South AjiiS» of a representotive of a truly Indiim type (not found 
in Africa), viz., Symbrawihxa marmoraiva. On the other l^d, a 
direct genetic affinity existo hehreen the Neotropical and African 
regionsT as has been noticed in the description of the latter, a great 
of their freriiiniter fanna consisting of descendants izoni a 
common sto<^ 

2. A comparison of the spemncally JMeotropical inth the sped' 
hcidly Koiro Xmmesai ^pes shows that no tvo xemons can he more 
dissimilar. It is only m the interrening borderland, and in the 
lazge West Indian huand^ that the tno fannm mix with each 
ot£r. We need not enter into the details of the physical features of 
Central Ammon, and Mexico ; the broken ground, the diretri^ of 
dimate (produced by different altitudes) within limited distnets, 
the hot and moist ^uvial plains surrounding the Mexican Gulf, 
offer a varie^ of conditions most farourable to the intermixture 
of the typesoom the north and the south. Still the interchange of 
peculiar forms appears to be only banning ; none hare }^t pene- 
trated beyond the debateable grouiffi, smd it is evident that the 
land connexion between the two continents is of comparatively 
recent ^te, — a view whidi is confirmed by the identity of tne marine 
fishas onbotii tides Of Centrd- America. 

Cuba — ^which is the only island in the West Indies 
that has a number of frediwater fishes snffident for the 
determination of its zoo-geographical relations — ^is inhabited 
by several kinds of a perch {Centropomus)^ freshwater 
mullets, Cyprinodont^ one spedes of Cffiromid (an Aeara), 
and Sffmbranchtu marmoratus. All these fishes are found 
in Central America, and, as they belong to forms known to 
enter brackish water ^more or less freely, it is evident that 
they have crossed either from that region or from the main- 
land of South America. But with them there came a re- 
xmkable North American ^e, Zepidosteus. I^pidosteiu 
viridisg winch is found in the United States, has penetrated 
on the munland to the FAdfic coast of Guatemala, where it 
is common at the month of the rivers and in brackish-watcr 
hkes dong the coast ; it probably crossed into Cnba from 
Florida. A perfectly isokted type of fishes inhabits the 
robteiianean waters in the caves of Cnba (two spedes of 
Lueifuga). The eyes are absent^ or quite rudimentary, as' 
in i^t other cave animals. Singularly, it bdongs to a 
femdy (OpAi^uVie} the members of which are drictly 
rf nearest lOly is a genus, Brotula, tbe species 

" datnbuted over tbe Indo-Pacific Ocean, one 
Thiaiypemusthave 

Sro dwe^CnW «^gpa wbi^bave taken 

piaro since Cuba rose above the surface of the sea A 

* mixture of forms of the tropi^ and tirato 
AS^-lfrl^'i^® south of Lnth 

acongem^imite in^J^KSe^ rih, ^ 

to, or even north tbe^fa situated close 


ever, bdong to the SiluKrids and Qyprinodonts. The 
former are small, dwarfed forms (Aiyw, StyffopencBj 
Brontes^ Astrohlepusy TriehmydtruSy Eremopliilus)^ and 
have a perfectly naked body, whilst tho representatives in 
the lowlands of nt least the first four genera are mailed. 
The alpine Cyprinodonts, on the other hand (Orrsfias), ex- 
ceed the usual small size of the other members of this 
family, and are covered with thick scales, but have lost their 
ventral fins. Some of these alpine forms, like ffVfcAomyo- 
f crus, follow tho range of tho Andes far into tho Southern 
Temperate x^on. Tho majority ore found at a hdght of 
15,000 feet above tho level of the sen, and a few still 
higher. 

The Tropical Pacific Begion indudes all tho islands cast 
of Wallace’s line, New Guinea, Australia (with tho excep- 
tion of its Bouth^jastern portion), and all tho islands of the 
tropical Pacific to the Sandwich group. Oomparing the 
area of this rc^on with that of the otbexs, we find it to be 
the poorest, not only in point of tho number of its spedes 
gcnetally (36), but also in tbe possession of peculiar forms. 
Tho paudty of freshwater fishes is due, in the first plac^ 
to the arid cUmate and the deficiency of water in the Aus- 
tralian continent, as well as to the insignificant size of tho 
freshwater courses in tho smaller islands. Still this ^n- 
not be the only cause ; the largo island of Celebes, which, 
by its mountainous portions, as well as by its extensive 
plains and lowlands, would seem to offer a favourable 
variety of conditions for the development of a freshwater 
fauna, is, so far as has been ascertained, tenanted by seven 
freshwater fishes only, viz., 2 Anus, 2 Plotosus^ 1 Anahas^ 

1 OpHiiocephahiCy I Monopltruc^ oil of which are the com- 
monest species of the Indian region. New Guinea has not 
yet been explored, but, from tho fanmc nearest to this 
island, we expect its freshwater fishes will prove to be 
equally few in number, and identical with those of Celebes 
and North Australia, — a supposition confirmed by tho few 
small coUcctions which have reached Europe. Finding, 
then, that even those parts of this region which arc favour- 
able to the development of freshwater fishes have not pro- 
duced any distinct forms, and that the few species which 
inhabit them are undiangcd or but slightly modified 
Indian speciei^ we must conclude that the whole of this 
area has remained geologically isolated from the other 
re^ons of this zone since tho commencement of tho exist- 
ence of Ttleodei, and that, with tho exception of Ccraiodits 
and OsteoglosBumg the immigration of the other species is 
of very recent date. 

Fossil remains of Ccratodus hare been found in tho 
Liassic and Triassic formations of North America, England, 
Germany, and India; it is, therefore^ a tj-po which was ' 
widely spread in the Alesozoic epoch. Although it would 
bo rash to conclude that its occupation of Australia dates 
equally far back, for it may have reached that continent 
long afterwards, yet it is evident that, os it is one of tho 
most ancient of the existing types, so it is certainly tho 
first of the freshwater fishes which appeared in Australia. 
OdtogloHumy of which no fossil remains have yet been 
found, is proved by its distribution to bo one of the oldest 
Teleosteons types. There must have been a long gap of 
fame before these ancient types were joined by the other 
TtltasleU All of them migrated through the intervening 
parts of the ocean from India. Alost of the Plotorina. 
some of the Arii, Pules, and Aaermic/it/iys, also iVoniio- 
pcw(alhed toApqgroM), were among the earliest arrivals, 
^ng_ ^*ffwcntiated to be specifically or even 

^nenc^ly (Cnidoglanis, Bannoperea) distinguished; but 
Awfldiis seandens, Lates calcarifer, Pules 
Australian* continent 
nndistingnishable from Indian 
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In soutb-westem Anstialia a mingling of tbe scanty 
■nith. that of the sonthem temperate parts takes 
place. Oligorua maequarimsis (the Murray cod), which 
has a congener on the coast of Xew Zealand, ascends high 
up the Murray river, so that we cannot decide whether this 
Fercmd should be located in the tropical or the temperate 
part of Australia. Several Galaxias also extend to the con- 
fines of Queensland, and will probably some day be found , 
members of this region. ^ ^ I 

Ih the smaller IWfic islands the freshwater fishes eshibit 
a remarkable sameness ; they comprise two or three species i 
of Buies, several eds, an atherine, and some gobies, mul- 
lets, and other fishes which with equal readiness exchange i 
hush for salt water, and which would at once reach and 
occupy any streams or freshwater lakes that might be formed 
on an. island. 

The Sandwich Islands are the only group among the 
smaller islands which are tenanted by a Siluroid, a species 
of Jrius, which is dosely allied to Central American 
spedes, and therefore urobably migrated from tropical 
America. 

Is osTBEBir ZoSE . — ^The boundaries of the northern zone 
coincide in the main with the northern limit of the equa- 
torial zone ; but, as has been already indicated, they over- 
lap the letter at three different points. This happens in 
Syria, as well as east of it, where the mixed faunae of the 
Jordan and the rivers of Mesopotamia demand the in- 
clusion of this territory in the northern zone as well as in 
the equatorial ; in the island of Formosa, where a Sal- 
monoM and several Japanese Cyprinoids flourish ; and in 
Central America, where a Lepidosteus, a Cyprinoid {Sder^ 
gnathus meridionalis), and an Amiurus (A. tneridionalh) 
represent, the I^orth American fauna in the midst of a host 
of tropical forms. 

There is no separate arctic zone for freshwater fishes; 
ichthyic life becomes extinct towards the iiole wherever 
the fresh water remains frozen throughout the year, or 
thaws for a few weeks only; and the few fishes which ex- 
tend into high latitudes, in which lakes are open for two or 
three months in the year, belong to types in no wise differ- 
ing from those of the more temperate south. The highest 
latitude at which fishes have been obtained is 82" IT. lab, 
whence the late Arctic Expedition brought back specimens 
of chatr {SdlTno ardurus and Salrno naresit). 

The ichthyological features of this zone are well marked. 
The Chondrosteons Ganoids or sturgeons, and the families 
otSalaumida and Esoddae, are limited to and characteristic 
of it; Cyprinoids flourish with the Salmonoids, both 
families preponderating in numbers over the others, whilst 
the Siluroid ate few in number and in variety. 

The two regions into which this zone is divided are very 
dossly related to one another, and their affinity is not 
unlike that which obtains between the sub-regions of the 
southern zone. Several species are common to both, vix, 
AcipensersturiOfA. maeulcUus, Percafluviatilis, Gastrosteus 
pungitius, Stdmo solar, Bsox Indus, Bota vulgaris, Petro- 
mysxm, nutrinus, P. fluviaiUis, and P. hranddalis ; and all 
recent investi^tions have resulted in giving additional 
evidence of the affinity and not of the dlvetsliy of the two 
regions. 

In Europe and temperate Asia, as well as in ITorth 
America, mounts ranges elevated above the line of per- 
petual snow would seem to offer physical conditions favour, 
able for the development of a distinct alpine fauna. But 
this is not the case, because the difference of climate 
between the mountain districts and the lowlands is much 
less in this zone riian in the eqnatoriaL Consequently the 
alpine freshwater fishes do not essenrially differ from those 
of the plains; they are jj^iincipally Salmonofds, and in 
Asia there are also mountain-barbels and loaches. Sidmo 
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orienialis was found by Griffith to abound in the tribu- 
taries of the Bamian river at an altitude of about 11 000 
feet. 

The PoAaeardut or Europo-Asuitic Region . — ^The west- 
ern and southern boundaries of this region coindde 
with those of the northern zone, so that only those 
which divide it from North America need to be in- 
dicated. Behring’s Strait and the Eamtchatka Sea 
have been conventionally taken as the boundary, but this 
is shown to be artificial by the fact that the animals of 
both coasts, so far as they are known at present, are not 
unfficiently distinct to be referred to two Afferent regions. 
As to the freshwater fishes, those of north-western America 
and of Eamtchatka are but imperfectly knoum, but there 
can be little doubt that the same agreement exbts between 
them as is the case with other classes of animals. The 
Japanese islands ekhibil a decided Palmarctic fish fauna, 
which includes Barlm and Cobitioids, forms strange to the 
North American fauna. A slight influx of tropical forms 
is perceived in the south of Japan, where two Bagrina 
{Pseudobagrus awrantiacusauA. lAoeassis longirostris) have 
established themselves for a considerable period, for both 
are peculiar to the island, and have not been found else- 
where. 

In the east, as well as in the west, the distinction be- 
tween the Europo-Aslatic and the North American regions 
disappears almost entirely as we advance farther towards 
the north. Of four species of the genus Salmo known from 
Iceland, one (/S', salar) is common to both regions, two are 
European (iSujfbrro and S. alpinus), and one is a peculiarly 
Icelandic race (/S', nivalis). So far as wo know the Salmo- 
noids of Greenland and the tract adjoining Baffin’s Bay, 

I they are all very closely allied to European species, though 
they may be distinguished as local races. 

Finally, as we have seen above, theEuropo-Asiatic fauna 
mingles with African and Indian forms in Syria, Persia, 
and Afghanistan. Capoela, a Cyprinoid genus, is charac- 
teristic of this district, and well represented in the Jordan 
and the rivers of Mesopotomia. Out of the 40 families of 
freshwater fishes 13 are represented in this region ; the 
number of spedes is comparatively small, viz., 360. 

Assuming that the distribution of Cyprinoids has taken 
its origin from the alpine tract of country dividing the 
Indian and Palsearctic regions, we find that this type 
has found in the temperate re^on as favourable con- 
ditions for its development as in the tropical. Out of the 
360 species no less than 213 are Cyprinoids. In the 
countries and on the plateaus immediately adjoining the 
Himalayan ranges those mountain forms whieffi we men- 
tioned as peculiar to the Indian Alps abound, and extend 
for a considerable distance towards the west and east, 
mixed^ with other Gyprinina and Cobitidina. The repre- 
sentatives of these two groups are more numerous in Cen- 
tral and Eastern Asia titan in Europe and the northern 
parts of Asia, where the Leudscina predominate. Ahror 
midiiut or breams are more numerous in the south and 
east of Asia, but they spread to the extreme north-western 
and northern limits to which the Cyprinoid type reaches. 
The Rhoddna are a small family especially characteristic 
of the East, but with one or two offshoots in Central 
Europe. Very significant is the appearance in China of a 
species of the Catodomina, a group otherwise limited to 
North America. 

The Cyprinoids, in their dispersal northwards from the 
south, are met from the opposite direcrion by the freshwater 
Salmonoids. These fishes are, without doubt, one of the 
youn^t families of Tdeosiei, for they did not appear before 
the Pliocene era; they flouribLedat any rate daring the Glacial 
period, and, as is testified by the survivors which we find 
in isolated elevated positions, like the trout of the Ariga, 
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of the mountatns of AsisuMinor, and of the Hindu Kush, 
they spread to the extreme south of this zegiou. At the 
present day they are most nameronsAy represented in its 
northern temperate parts ; towards the south they become 
fewer, but increase again in numbers and species where- 
ever a great elevation offers them the snow-fed waters 
whltdi th^ affect In the rivers of the Mediterranean, 
SalmenoidSs ate by no means lur^ but th^ prefer the 
upper courses of Aose rivets^ end do not migrate to the 
sea, with the exception, perlmps, of some species iu the 
rivers of the NorBi Adriatic. 

Thej^fce, and several species of perch and stickle- 

back are also clearly autochthonons species of this region. 
Others bdong to marine types, and seem to have been re- 
tained in fresh water at various epochs, the freewater 
OoUus (milleris thumb) ; Ccitus quadriwmiSi which in- 
habits mkes of Scandinavia, whilst other infividnals of 
the same species are^ strictly marine ; the burbot {Lota 
tuigam) ; and the singnlu OomejoAorus, a dwatfeu and 
much changed Gadoid which inhabits the greatest depths 
of Lake Baikal. 

Hemnants of the ^Isrichthyic fauna exist in th e stur- 
^ons and lampreys. The former inhabit in abundance 
the gt^t rivers of eastern Bnrppe and Asia, periodicBlly 
ascending (hem from the sea; (fieir soatlienimoBt I fmftw 
an (uelang-tse-Eeang in the east; aud toirards (he centre 
of the r^onthe rivers flomng into the Adriatic, Black, and 
Oaspun Sere, and Lake Aral None are knonrn to have 
pne beyond the boundaries of the northern mne . H the 
Impreys m justly reckoned among freshirator fishes, 
th^Bir dutnbabon u unique and exceptional la ^ 
PaWic tepon some of the species descend periodically 
tothesea, whiUt othere remain stationaiy in^o riven) 
the reme ^ been observed in the lampreys of North 
^enca. They are entirely absent in (he Mimtorial x(^ 
rrepprer in (he temperate none of theSC S 
sphere. Many pointa in the organization of tiie f*rdo 
^ey are a ^ of 

The reminmg Pahearebo fishes are dearly immimnts 
”«ions; thus 

Aeudobqgrus have mjgntad from tbe Indian tmod 

NSAm“rii “ /W, Catoitmus^n 

^ CJyptxnodonts are restricted to the 


« iiw, 

(he dbtribSS d 

of the preceding rreioa T i a®?*"?* 

water fishes 19 are foi of fresh- 

of C^rinwd epecies to the proportion 

can fishes (136 < 339) aoD^^i ?““*•« “f North Ameri- 
in the Pahearotic terion^^ST™ J® less than 

figore* approach (h? ti£ «>ot these 

4®encahavebeenmii.MZ Pypnpoids of North 


represented, but there is no representative of the Old 
World genns Barbus, or of the Oobiitdinai^ Bkodeina 
are also absent. On the other Land, a ireU-marhcd Cypri- 
noid^ type is developed— the Catostmina, of which oae 
spreies has, os it were; returned into Asia. Very diarao- 
(eristic is (he group of CentrartMaa, alUed (o (he perch, 
of which (hero are some (hirty species; there are tiro 
Orystim. Of tiie sticklebacks there are as many species 
as in Enrope, and of pike not less than seven species Lave 
been distingnidied. Umbra appears to be as local as iq 
Europe. Some very remarkable fonns, tj'pes of distinct 
families, though represented by one or two species on)}', 
complete the number of North American autoehtliosons 
fidies, viz,, Aphredodertts, Pereopsis, Hyodan, and the 
Hdsnpygii (Amblffopsis and Cludoyaster). The lust are 
allied to the Cyprinodonts, differing from them in sw ne 
points of the structure of their intestines. The two genera 
are extremely similar, hut Choli^aster, which is found in 
ditches in the tice-fiddsof South Carolina, is provided with 
eyes, and wants the ventral fins. AmUyopsis is the cele- 
brated Wind fish of the Mammoth Cave of Kentucky: 
It 18 colourless and eyeless and has rndimoutaiT ventral 
fins, which occasionally may be' entirely absent. 

A peculiar feature of the North American fish fauna is 
that It has retained, besides the stnigcims and lamprers. 
rmnesentataves of two Ganoid families, Zepidotteus nad 
^ .genera ocenrin Tcrtiniy formations: 
what the former IS represented in Europe ns well ns 
in A orth America, fossil remains of Anna have been found 
la tlio western liemisphcre only. 

s!f4!S“!f pecou^for the presence of the Amin- 
Z Amenea. They form a well-marked division 

W..7 r represented in Africa and the 

fcdies, but are absent in South America : it is ovidcut 

/ram regarded as immigmnte 

« *® ‘**® ®“!® J^aarelic SiliSda. 
or again, has the c^enon between South and North 
^enrab^ established sufiiciently long to admit of the 

iS r * *’‘®®®, spread ?n thj 

booodarie# of tbls zono hare 1»eii 


Of ina^^^redrmore'rCthJS^ E^^^ 

Wlies ina great measure to theSrfm” ^>®of8o 

Wf as may as are in ““^7 


I “lands beyond 56* S.lBt ^ Ncj^elcu'e Lund, or from 
has to be excluded fmm fi,-^® aonthern extremity of Africa 
are epneermS. ®“®®"®®'’ freshwater fishes 

of species known Iwi ng ii i^^fili^ number 

New Zealand, and 18 if thl ^ Tasmanian, 8 in the 
ichthyologicai featiT.! «f a-^®^ sub-region. Tet the 
consist in®^£ pSSL 0 ?^““ ®~ well marked; they 
which is analo^ns to* ®«<* of 

ftwtfg, wh ich Sansent th« *?F®',T*> **‘® -Nopfoc/ii: 

(j/«plocaWbeimr 

fcrt"to .t Maho an 

■‘re'Wlr ««8geSHvc intererttag 

^ desftibea a Silarold f \ 2 P* 65. 
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the analogue of Salmo, and Pi-oMrodea lihat of Goreg(mia)i 
and tlie G<daxiidxe, wluch are tihe pikes of the sonthem 
hemisphere. 

Although geographically widdy separate from each other, 
_the freshwater fishes of the three divisions are neverthdess 
so dosdy allied that conclnsions drawn from this group of 
animnlB alone would hardly justify ns in legar^ng tiiese 
divisions as suh-iegions. One spedes of GdUaeias {G. at- 
teauaJbai) and three of lampreys are found in ^ three, or at 
least in two of the snb-xeg^ons. PercMMhys is in Chili the 
autochthonous form of i£e cosmopolitan group of Perdna. 
DiplomystaXf an Arioid fish of Chili, and N^ematogenys 
seem to have crossed the Andes from tropical America at 
a comparatively early period, as these genem are not repre- 
sented on thh eastern side of South America ; TS'idmnycr ' 
terina occur on both sides of the Andes, which they ascend 
to a considerable hdght. Betropinna is a true Salmonoid, 
allied to the northern smelt {Osmerus), and representing it 
in the southern hemisphere, lii both these genera part of 
the specimens Uve in the sea, and ascend rivers periodically 
to i^awn ; another part remain in rivers and lakes, where 
they propagate, never descending to the sea, this freshwater 
race ^ing constantly smaller .t^n their marine brethren. 
That this small Teleostean of the northern hemisphere 
should reappear, though in a generically modified form, in 
New Zealand, without having spread over other parts of 
the southern. zone, is one of the most remarkable and at 
present inexplicable facts of the geographical distribution 
of freshwater fishes. 


Bbaoeise-Wateb Fishes. 


On those parts of a coast at which there is a mixture of 
fresh and stdt water, either in consequence of some river 
emptying itself into the sea, or from accumulations on 
the land-surface forming lagoons which are in uninter- 
rupted or temporary communication with the sea, there 
flourishes a peculiar brackish-water fauna characterized by 
the presence of fishes found sometimes in the sea, and 
sometimes in pure fresh water.. ' 

This fiiuna can be somewhat sharply defined if a limited 
district only is taken into consideration ; thus, the species 
of the brackish-water fauna of Great Britain, of the Pacific 
const of Central America, of the larger East India islands, 
&C.,' can be enumerated without much hesitation. But 
difficulties occur when we attempt to generalize in the 
enumeration of the forms referable to the brackish-water 
fauna, because the genera and families enumerated include 
certain species and gpneta whidi have habituated l^m- 
selves exdusivdy either to a freshwater or a marine exist- 
ence,, and also because a species of fish may be at one 
locality an inhabitant of brackish water, at another of the 
sea, and at a third of fresh water. The circumstance that 
these fishes can live either in the sea or in fresh vaster has 
enabled them to spread readily over the globe, a few only 
bring limited to particular regions ] in dividing the earth’s 
surface into natural zoological regions, therefore, the 
taxonomist receives no assistance from the brackish-water 
forms. The following &hes may be referred to this fanna : — 


1. SperiesofJtoiftol^ioE, Trygm). 2. Ambassia. 3. Theramm 
4. ^nmenms SeicnviwB of tho e^atoriol zone. B. PdynetntdtB 
6. NuT^rons specios of Oarantx (or norso nmckorels) of tho eottatoiia 
zone* 7. Bodies of 8. most important genera o 

D ^ ; Odbim (nearly cosmopoliten), meydium 

Bolecpmalmus, PempUhalmua, jS2;sotr^a,(eqiiatorial). 9. Amblyo 
mna. 10. Trypauehmiruh 11. Many spedes of Plemius. 12 
The^orrfyof.4«fccrfn<to 13. Most^fwsraida. 14. ManyHeitro 
fudtdeB, 16. Several SiluridtSf as especially the genera JNotosus, 
OMoglanis, Ariua. 16. Many OypHnodontidos. 17. Species oi 
18. OhatMastts. 10. MegtAopa. 20. Anguilla (eelsl 
21. Nnmotons SyngnmOadas. 

This list could be considerably increased if an enume- 


ration of species, especially of certain localities, were at- 
tempted j but this is more a subject of local interest^ and 
would cany ns beyond the scope of a general account of 
the distribution of fishes. 

Mabihe Fishes. 

Marine fishes fall, with regard to their mode of life and 
distribution, into three distinct categories 

1. Share Fishea — ^that is, fishes which riiiefly inhabit 
parts of the sea in the immediate neighbourhood of land 
rit h e^^ actually raised above, or at least but little submerged 
below, the surface of the water. They do not descend to 
any great depth, — ^vety few to 300 fathoms, and the 
majority live close to the surface. The distribution of 
these fishes is determined, not only by the temperature 
of the surface water, but also by the nature of the 
adjacent land and its animal and vegetable products, — 
some being confined to flat coasts with soft or sandy 
bottoms, others to rodty and fissured coasts, others to 
living coral formations. If it were not for the frequent 
mechanical and involuntary removals to which these fishra 
are exposed, their distribution within certain limits, as it 
no doubt originally existed, wonld resemble still more that 
of freshwater fishes than we find it actually does at the 
present period. 

2. Pdagia Fishea — ^that is, fishes which inhabit tho 
surface and uppermost strate of the open ocean, and 
approach the shores only accidentally, or occasionally (in 
searrii of prey), or periodically (for the purpose of spawn- 
ing). The majority spawn in the open sea, their ova and 
young bring always found at a great ^stance from the riiore. 
With regairi to their chstribution, they are still subject to 
the influences of light and the temperature of the surface 
water ; but they are independent of the variable local con- 
ditions which tie the riiore firii to its original home, and 
therefore roam freely over a space which would take a 
freshwater or shore fish thousands of years to cover in its 
gradual dispersal. Such as are devoid of rapidity of motion 
are dispersed over similarly large areas by the oceanic cur. 
rents, more riowly than the strong swimmers, but not less 
surely. An accurate definition, therefore, of their dis- 
tribution within certain areas equivalent to the terrestrial 
regions is much less feasible than in the case of shore 
fishes. 

3. Deep-Sea Fishes — ^that ii^ fishes which inhabit such 
depths of the ocean that they are but little or not at all 
influenced by light or the surface temperature, and which, 
by tbrir organization, are prevented from reacliing the sui> 
face stratum in a healthy condition. Living almost under 
identical tellurian conditions, the^^same type, the Hama 
species, may inhabit an abyssal depth under toe equator 
as wril as one near the arctic or antarctic circle j and all 
that we know of these fishes points to toe conclusion that 
no separate horizontal regions can be distinguished in the 
abyssal fauna, 'and that no division into bathymetrical 
strata can be attempted on the base of generic much less 
of family riiaracters. 

Chondropderygii, AcaiUhopteiygii, Anacanths, Myxt 
noids, and PharyngdmmMi furnish toe principal contin- 
gents to toe marine fauna ; whilst the majority of Fhyso- 
stomes, toe Ganoids, and Qyclostomes are freshwater 
fishea 

Shore Fidtes. 

The principal types of shore fishes are the following : — 

OHoxnjtOFTEBTGTi. — Holoc^tAa, 4 spedes. Plagiostomala — 
Cardiariidra(part), 12; Scylliidie, 30 ; Cestiadontidie,4 : Spinaddte 
(part),jB ; Blunidc^ 1 ; Ptimophotidie, 4 ; JMstidse, 6 ; E^obatids, 
14 : Toipedinidie, 15 ; Eaiidie, 34 ; Trygonidtc, 47. 

AcAETnoFTEayaii. — ^Pcicidm (part, indud. Fristipomatidse), 625 
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^tachi^ 14 ; Pedicnlati (part), 11 ; Bleniiiidsa, 90 ; i^s those ot the corresponding latitudes oi tuc eastern neim- 

clinids, 1 Tcnthidite, 80 ; Acrowto, 60 ; HojA^OTathio®, 3 ; gpjjere, thond the mnoritj ere specifically distinct But 

the infomation we posses of the fishes of the northem- 
S™mBTGn PHABTKGooKATHL-Poinacentrida, 160 most extremity of the Pacific is extremely scanty and 
species; Labridse, 400 ; Em^otodds, 17. ^ vogue. Farther south, \rhence now and then a collection . 

AKACASTBixL—OadfqMa^, 1 roedes ; 16 5 Gadldjc Europe, vre meet with some European species, as 

/nait), 60 ; Ophidiidm (part), 40 ; Wenronechdre, 160. ^ imlilinf nnA Iwt- 

*^T 80 sioKi.^nrina OpaTt)i W s^es; Salmonidn (part), 7 ; th^emng, holibnt, and hake. 

aupeidie (port), 180 ;aiirocentrida5,l;Chflobran CSiondropterygians ore veij^ rare. 01 Awnthopteiy- 

xdee (part), 200; Pe^dse^ d- gians the families of CoUidWf Gataphractif Discoboli^ and 

^FHOBBAxcsii, 1^ qj^cs. ^/eiiiiiftfe ore wdl represented, and several of the genera 

6 species »« Aaiactenstic of tho a^ic famn. Characteristic also 

LarrocABon, 2 spedes. ^ is the development of Gadoid fishes, of which some 

Total namber, 8567 spedes. thirteen species, belonging to Gadus^ MerlvcctitF^ and 

These types of shore fishes are distributed over the fol- ifolva, form one of the principal articles of food for the 

lowing oceanic areas : — inhabitants of the coasts of the Arctic Ocean. Tho Bleu- 

1, The Aidia Oeean. noid Anacaniiini or Lycodidw are limited to the Arctio 
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lowing oceanic areas : — 

1. The Aidia Oc«Bn. 

IL The Korthem Temperate Zone. 

A. The Tempmte Korih Atlantic. 

1. The British diatrict. 

2. The Mediterranean district 
8. The Korth American district 

B. The Tempmte North Padfia 

1 . l!3ie£Bmtdiatkan district 

2. The Japanese district 
8. The Caiifomian di&t^. 

in. The Eqnatorial Zone. 

A. The Tropical Atlantic. 

B. The Tropical Indo-Padfic. 

C The Pacme coast of Tr^cal America. 

1. The Central Ameimn district 

2. The Galapagos district 
8. The Penx^n district. 

Iv The Sonthem Temperate Zone. 

1. The (&pe of Good Hope district 

2. The South Anstralian district 

3. The CMUan district. 

4. The Patagonian dteMct 
Y. The Antaiotic Ocean. 

As with freshwater fishes, the main diTisions of the 
shote-fish fauiue ora determined \sy their dmtence from the 
equator, the equatorial acme of the freshwater series cone- 
BBonding entirdy to that of the shore fish series. But as 
marme fishes extend farther towards the poles than fredi- 
TOter fishes, and as the polor lypes ate more a 

tot^t arctic and antarctic fanna may be separated from 
^ tonn® of tho temperate zones. The two snbdirisions 
Of the northern template zone in tiie frediwater series are 
quite am^gons to corresponding diTisions in the coast 
hemisphere the shore fishes of the 

0* South Africa were 


fiVJt4 va a#^cvuiuw uaw duuaavu vw «*avwaw 

and Antarctic coasts. Ammodyiea and a few flat-fishes 
(StppoglossotdeB and P/furoKce/ee) are common in the more 
tempeiate parts. Labroids only exeeptionally penetrate 
80 far towards the north. Phjsostomes are veiy ran^ and 
are represented only by a few spedes of Cluj)€a and by 
IMhtus, The arctic climate is still less favourable to 
the existence of Lophohranchs, only a few of Spnpna- 
tht^ and Nei'ophis being present in tho more southern 
latitudes, to which they have been carried by oceanic 
currents from their more congenial home in the south. 
Scleroderms and Flectognaths arc entirely absent. The 
Gadoids are accompanied by iTyxine^ which tbrives in 
them as a parasite. 

Kobthh^ Temperate Zoyfi-^^-Temperate ITorth AU 
fantic — ^This part of the fauna xnay\be subdivided into 
three districts : — 

1.^ The fidies of the north-eastern shores, riz., of the 
British Islands, of Scandinavia so far as it is not induded 
in the arctic fiiuna, and of the continent of Europe south* 
wards to about 40® Is . lat. : British districts 
?•. fishes of the Mediterranean shores and of tho 
6^oi*jiDg diores of the Atlantic^ indnding the Azoreq 
Mweira, and the Canary Islands : I^IcditGrranean district 
western shores, from 60® to about 
30 N. lat. : North American district 

district scarcely any marked distinctive 
«^«»ctcr of Its fauna is simply intenncdiato between 




-Tr such os ate also fonnd in the Mcditra^ 

appearance. "With regard to the almndanee of 
fonnd +« IlI oomn Atnca were and variety of fishes also, this district forms a tranrition 

a)n?fe“iao muehllSS dSffied 


^Of'Aqm tlKytegpaM. CiBifriAmfdrtw. Icelmt. 
Aaono OcEAK.-ilhe rimn, .1— , ^^orou^ & not extend from the norfli into 


> highret uSe 
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fishes have been 


^tion-^c^K 

i^^jmdnmrms, ggffjy ^ow thar northern oiigi? by^SfUtra^B toto ^ 

nnfitber would British ^tito? ^ia^cT. In tho 

we nna Htgpoqhmu^ Sfppoglomiaes, lOtomhiu, 
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rkrymrliomUtSf Pleurantci^Sf Solea, and only tlie first two are not 
met Tdtb in the Mediterranean. 

Labroids are common ; Mith the exception of the Kbrth American 
Tauioga, all the other genera are met with. ^ 

Fhfsostomcs are not well represented, riz., bj one species of 
OsmemSf one of Engmults^ one of Conger^ and about fire of Olupea. 

S}p^gnathxis and KtrophU become more common as wc proceed 
sontiiwards; but the existence of Sclerodcrms and Plectognatfas 
is indicated hj single individnaLs only, stiagglers from their south- 
ern home, unable to establish themsd^xs in a climate ungenial to 
them. 

The Gadoids are accompanied by Mgzinc ; and Sranchiosloma 
' may be found in all suitable localities. 

2. The Mediterranean district is distinguished h}* n great variety 
of forms ; yet, with the exception of a few genera established for 
angle qweies, none of the forms can be considered peculiar to it ; 
and. even that small number of peculiar ^nera is more and more 
diminished as our knowledge of the distribution of fishes advances. 
Some ^nera arc identical with those found on the western coasts of 
the Atlantic and in the ItVcst Indies ; but a most remarkable and 
unexpected affinity obtains with another very distant fauna, viz., 
that of Japan. The number of genera common to the Mediterranean 
district and the Jaimncse coasts is larger than that of the genera 
common to the Meoiterranean and the opposite American coasts. 

The Chondroptciygians fonnd in the British district continue 
in the 3Icditcrranean, their number being increased by Cenirina, 
SpiTiaXg jneropJaUn^ and some species of Ithimhaius^ a genus more 
numerously represented in the trebles. Toip^o and Trygm are 
common. 

The greatest variety belong to the Acanthoptexygians, which are 
remsented by fiffy-seven genera. 

The Ldbridtc are os common as in the British district, or even 
juorcso, and are represented by thesamo genera. But, besidcsthese, 
some other Plmnmgognaths, properly belonging to the tropical 
Atlantic, have fully established themselves, though only by a few 
mcies, viz., Glymfdodm and Seliasica^ "Kavaeiila, 

JuliSf Corfs^ taid Scarus, 

The Gadoids show a marked decrease of devdopment ; and the 
species of Go/lw, Gadiciilits, J/bm, Sirinsia, Phyeis^ and Mdlta 
which are peculiar to the Mediterrancau seem to inhabit rather the 
rolder water of modemto depths than the surface near the shore. 
itotcUa^ however, proves also to be a true shore fish in the Mediter- 
ranean, at least in its adult state. Ophidium and Ficratfer appear 
now b^dcs Avim<^yles, As the Gadoids decrease, so the Ptcuro- 
nedida: inmase, 9 j^ncra being found in this district 

The variely of Fliysostomcs is small, the following onh^ having 
to be added to those of the British district : Saurtis (a tropiciS 
genus}, Aulopus; Congromurama, Heteroctmger, Jdynts, Ofiddiihys^ 

MtirrCTlOm 

The L^hobranclis are more onmerous in species and indiridnals 
than in the British district; and, besides Syngnathws mi.Kenmhis, 
sereml species of Hippocampus are common. A few species of 
BalisUs olre occur. 

*? district, whilst JSmnchiostoma is abundant 

3. The sbore fisbes of tbo North American district consist, as on 
the eastern coasts of the North Atlantic, of northern (about 50 eenetal 
and souUcrn (abont 30) elements; but they are still more mixed 
with each other than on the European coasts, so that a boundary 
line cannot ^ drawn between them. The affinity to the fauna rf 
the eastern shores is great, but almost entirely limited to the cencta 
comrosing the fauna of the British district. British genera not 
found on the Amcncan coasts an—Galeus, Sajllium, Chimeera, 
Hujftis, Jiryfllus, TrMa, Traddnus, Zeus, Ctaiimyrnus. Thi 



Atlantic ; xn8teai of a Mediterranean WC find a West Indian dement 
jrnny of the Bntisb range across the Atlantic, and inhabit 
m an unchanged condition the northern parte of this district ; and 
from the fittoncnt wcnrrcnce of isolated specimens of other British 
species on the ^orth American coast, we may presume that many 
more occasionally cross the Atlantic^ bnt Ant being abTc to 
obtain a permanent footing. ^ 


The genm peculiar to this district arc few in number, and 


Tautega, 


com- 
ChamodcSg 


JZVm/wate A ortA Pacific . — This fauna shows a great 
^ity to that of the Temperate Xorth Atlantic, not only 
w including a considerable proportion of identical genera, 
and even of species, but also in laTingite constituent parts 
similarly distributed. Our knowledge of tbe iebthydogy 

T complete, and 

?fn?? ? distribution of tbe fishes of thie shores have I 

stui to be worked out; nevertheless three divisions may be 


recognized which, for the present, may be defined a.s fob 

I0W.S : — 

1. The fishes of the north-western shores, to about 37* 
N. lat., including the corresponding northern parts of 
Japan: Eamtchatkan district. This corresponds to the 
British district of the Atlantia 

2. The fishes of southern Japan and the corresponding 
shores of the continent of Asia, between 37* and 30‘ N. 
lat. : Japanese district, which corresponds to the Medi- 
tenancan. 

3. The fishes of the eastern shores southwards to the 
latitude of San Francisco : Californian district. This corro- 
sponds to the North American district of the Atlantia 

. Too little is known of the shore fishes of the coasts be- 
tween San Francisco and the tropic to enable us to treat of 
it as a separate division. 

The shore fishes of the North Pacific generally are com- 
posed of the following elements : — 
ee. Arctic forms which extend into the Arctic Ocean, and 
the majority of which are also found in the British district. 

& Peculiar forms limited to the North Pacific, like the 
Heterohpidina, JEwbiotodda, and certain Cottoid and Blen- 
nioid genera. 

e. Forms identical with fishes of the Mediterranean. 

d. Peculiar forms limited to the southern parts of Japan. 

e. Tropical forms which have entered the North Pacific 
from the south. 

1. To the Eamtchatkan district wc can assign but a small list of 
fishra, probably because of the imperfect manner in wliicli its fauna 
has been explored. Atpresent we have ]iositire knowledge of the 
occurrence of only two Chondroptciygians, viz., Chimocra and Baiat 
the mccies of the latter genus seem to be much less numerous than 
in the Atlantia Of Acantboptcrj'ginns 16 genera are known. 
Labroids are absent ; thn'nro clearly a typo unable to endure great 
cold ; of tbeEmbiotocoids which represent them in the Pacific, one 
spraes onU' (a species of DitremcC^ is known from this district. 

irae Guoids so far os we know at present, niarscly repre- 
sented, nz., by irolatcd species of Oadus, Jfolella, and Zotella, tbe 
lart being m inhabitant of moderate depths rather than of tbo 
surface. Hippoylossus, PlcuTOiwelts, and Parwhrus seem to occur 
eremrliero in suitable localities. 

The Phyrostomes are nearly the same os in the British district, 
viz., a smelt {Hypemesu^, probably also the arctic Hallotus, on 
anenoyy, several species of Olupea, and the conger-cel. A %’erv 
singular Salmonoid fish, Salaras, whidi is limited to tlie north- 
wcsteni Pacific, occurs in great ahundanca The Lophobranchs 
alw cc^iwnd in their development to those of the British district. 
Ikcroplns being replaced by Vneampus. Nritber Jlyxinoids nor 
Brandaostoma have as yet been found. 

2. The Japanese district is, like the SIcditcirancan, distingoished 
by a great vanefy of forms. Of 102 genera known to inhabit these 
coasts, 18 are peculiar to it, 53 occur in the Mediterranean, though 
also m other distncts. This resemblance to the Mediterranean is 
even girater tlian would apjiear from a compari.son of the genera. 
uaCTwh M B conaderahle number of species are identical in both 
totnets. Three of the Bciycoid genera have hitherto been found 
in the Japane^ and Mediterranean districts and nowhere clsa 
Another veiy oiypilar fact is that some of tlie most characteristic 
genei^ like MwUus, Zeus, Callionymus, CaUriseus, inhabit the 
McditerranranandJapancsedistricts, but have never reached the op* 
prateAmenran coasts, eithcrin theAtlanticorthePacific; althon^. 

canents would rather favour than 
obstruct their dispersal in the direction of America. Bold as the 
hypothesis may appear, we can only account for the idngnlor dis- 
tnbntion of these shore fishes by assuming that the Mediteiranean 

communication with each 
&n:u period of the eristence of the present Tdcostcons 

disa^ared, or are represented by forms inhabiting 
operate d(^tb& A either Jfy^ne nor Bratukiokoma are os yet 
known to have been fonnd. 

3. ^e Cnlifornian district includes a marked northern element; 
the pnncipal constituents of which are identical with types occnninc 
in the corresponding district of the Atlantic, viz., the Noilffi 
Ainencan, as exemplified hj DiseoMi, Anarrhidiaa, Centrmdus. 
Cotius, m^p^hasws, Clupea {lairenyus), &a But it possesses also, 
in the greatest degrra of development, some iypes almost pccnliu 
S ***?“», “ “0 Heteralepidina, some remarkable Cottoid and 
Blennioid genm, and more especially the Emhiotocoids— viriparons 
inaiyngognaths— whidi replace the Labroids of the other hemi 
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Gadmds are much less numeiona than in the 


an district Tho southern fonnsiae but Uttlfl known, tat it 

be anticipated that, owing to the partial i^ntity of tto fauiW of 
the two coasta of lie isthmus of Panama, a to yo jwtiw i rf WMC 
Indhm forms uiU be found to have wteced thu district firom toe 
south. . « 

£quatobial Zokb. — A a wo approach the tropic froni 
the noithi the types dmracteristic of the arctic and tem- 
perate aones become larerj and diswpear altogdtheri to 
be replaced by the greater variety of tipidcd types. Of 
Cbondropteijgians, the ChimcBridxSj Spiwddce^ 
and Saia do not pass the tropic, or appear in single species 
only; and of Teleosteans^ the Btryddin^ Pagrvtx^ i^ero- 
lepidina^ CoUna and allied general Lophivs, AnarrAicAasi 
Siiehwus^ iepadoyadeTt Psydirolutes^ OenJtriacua^ 
fhm, the Lahridoa and BmhialQcidfjSy the Lycadidte^ Gadid^j 
and marine Salmonidm either entirdj disappeari or tetixe 
from the shores ond surface into the depths of the ocean. 

With regard to variety of foimsi as well as to number of 
individnalsi this zone far Burposaes dther of the temperate 
zones ; in Ais respect the life in the sea is like that on the 
land. Shore fidies are not confined to ^ acAnsd coaslthaa^ 
but abound on the coral reefs with which some parts of the 
Atlantic and Pacific are studded, and many of whii^ ace 
below the surface of the water. The abundance of animal and 
vegetable life which flourishes on tiiese renders them the 
favourite pasture grounds for the endless variety of ooral- 
fishes Aeanmiridm, PomamiridWt JHlidw^ 

Pledognathi^ &&) and for the larger predatoiy kinds. The 
colours and grotesque forms of the fishes of the tropics 
justly eiccited the admiration of the earliest observers, 
gcarief^ black, blue, pink, red, ydlow, &a, are arranged 
in patterns of the most bizarre fariiion, mingling ’ Jn spots, 
lines, or bands, and ceminding us of the words of 
Ocok when describing the corahreefsof Palmerston I^md: 
**The glowing appearance of the moUusks was still inferior 
to that of the multif'ude of fishes that ^ided gently along, 
seemin^y with the most perfect security. The colours of 
the different sorts were the most beautiful that can be 



f^spoA"*^ b® surveyed without a p lgacing 

„,9^^^<^P^Sian8 the Seffaiidce, PriOi* {saw-fiBhes), 
and Trygmidce attain to the greatest devdop- 
Acanth^toi^ans CentnpriOu, Serrams, 

of PfrrSito, some genera 

^eanOttrui ITa- 

ofK^ andthemeSority- 

rf these genera and families are limited to thinma ^ 

^ Jvlidim, and SeaaSL 

fa almost the mmute form, Br^dceroSj 

to deeo wntn* .L tho other forms bdonmng 

feh« ““”^”8 to the snr&cT fial 

nsjoiity of the coasts, arid the 

tepreranted, the are 

individna?S,f&J^,«^®d“^ynume«m8 in 
dioir a atni aSter but 

Sdendemi m generallv^atrib*^ ^phiAramihii and 

been found A«».«5.We«a has 
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f rerilwater or terrestrial fauum of coutineutal regions. The 
'mcjority of the principal types are found in boA, many of 
the species being even identical ; but the species arc far 
more abundant in the Indo-Fadfic than in the Atlantic, 
owing to the greater extent of the archipdagoes in the 
former. But for the broken and varied (tractor of the 
coasts of the West Indies, th^ shores of tho tropioil 
Atlantic would, hy their general uniformity, afford but a 
limited variety of conditions for the development of specific 
and generic forms, W'hereos tho deep inlets of the Indian 
Ocean, 'with the varying configuration of their coasts and 
the different nature of the bottom, its long peninsu^ 
and its archiptii^oes, aud tho scattered iidands of the 
tropical Padfic^ reuder this part of the globe the most per- 
fect for the development of fish life. Tho fitiies of the 
In^n and Pacific Oceans (between tho tropics) are almost 
identical, and the number of species ran^ng from tho Bed 
Sea and the east coast of Africa to Folraesia, even to its 
most westerly islands, is very great indeed This Indo-Psdfio 
fauna, however, does not rc^ the Pacific coast of South 
Axaerica. The wide qsiaca devoid of islanda east of the 
Sandwich Itiands and Marquesas group, together with 
the current of cold water w^hich sweeps northwards along the 
South American coast, has proved to be a very effectual 
banier to the eastward extension of the Indo^PacUic fauna 
of coast fishes ; and, consequently, we find an assemblage 
of fishes on the American const and at tho Galapagos 
Islands, sufiSmentiy marked to constitute a distinct zoologi- 
cal division. 

Pro^cal AtfctKt{c.^The boundaries of tim tropical 
Atlantic extend zoologically a few d^ees b^ond the 
northern and southern tropics, but, os the mixture with the 
types of tb temperate zone is very gradual, no distinct 
boundary line can be drawn between the tropical and tem- 
perate fauna?. 

l^pes almost exclusively limited to it and not found 
in the^ Ihdo-Facific are few in number, as Centropriais, 
Shypticua^ Miemvlonf Malthe* A few others preponderate 
with regard to the number of species, as Pleetropoman 
2Vacftynofus, Batrachidccj and Gobiesocidw. 13io 
Sci^oids are equally represented in both oceans. All the 
iwamder are found in both, but are in a minority in the 
Atlantic^ where they are sometimes represented by one or 
two species only (for instance^ Zetkrinva)^ 

IndfhPadfie Ocean . — ^The ichthyolodcal bonfl- 
doxiM of ^ tins part of tho tropical zono may be appruxi- 
mately giTOu at 30“ N. and & lat. ; on Uic Awtailian 
cMsto It Bhonld protably be placed still farther south, via, 
mentioned above, tho Sandwich 
^n^, and oil the islands of tho South Sea, but not tho 
American coasts. 

Serif ^ ®»® ®f a few 

S ’ comparatavely few have a plurality of speciesL 

Zetkrinvs,I!s«tda, Teutkis, 

G/iairoju, GMmm,JnamjjK*, Stah^uli.,Vorit, 


mmdte Pleurmettidm, Aero> 

and Teuthyei ar^ those 
Of shore- 


-SfcyffMrfcfand 

•f qr Iromcal Amerwo,— As boundaries 
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within which this fauna is comprised may be indicated 30** 
N. and S. lat., as in the Indo-FaciQa Its distinction from 
the Indo-Pacific lies in the almost entire absence of coral- 
feeding fishes, ^ere are scarcely any Sguavaij^nna, 
Fhatyngognath% or Aeronuridce, and the Feathyea are 
entirely absent. The genera that remain are such as are 
found in the tropical zone generally, but the species are 
entirely different from those of the Fado-Facifiu ^ey are 
mirftd with a sprinlding of peculiar genera, consisting of 
one or two spemes, like JDiseopyye, Si^lopagrus, jDoy- 
dixodojif but they are too few in number to give a strik- 
ingly peculiar diaracter to this fauna. 

Three districts are dLstinguishablc^ viz., the Centrtd 
American, the Galapagos, and Peruvian. Wo add a few 
remarks on the first only.^ That district diows so close an 
afiBnity to the Tropical Atlantic that, if the two were not 
separated by the neck of land uniting North and South 
America, they would most assuredly be regarded os em- 
bracing a single fauna. With scarcely any exceptions 
the genera are identical, and of the species found on tho 
Pacific side nearly one-half have proved to be the same 
as those of the Atlantic. The explanation of this fact has 
been found in the emstence of communications between the 
two oceans by channels and straits which most have been 
open till within a recent period. The isthmus of Central 
America was then partially submerged, and appeared os a 
chain of islands similar to that of the Antilles ; but as the 
reef-bnilding corals fionrished chiefly north and east of 
those itiands, and were absent to the south and west of 
them, reef fishes were excluded from the Pacific shores 
when the communications were destroyed by the upheaval 
of the land. 

SouiHEBH Temperate Zoke. — ^This zone includes the 
coasts of the southern extremiiy of Africa from about 
30° S. lat, of the south of Australia, with Tasmania, and 
of New Zealand, and the Pacific and Atlautic coasts of 
South America between 30° and 50° S. lat 

The most striking character of tins fauna is Iho reappear- 
ance of types inhabiting the corresponding latitudes (ff tiie 
^ northern hemisphere, and not found in the intervening 
' tropical zone. This interruption of the continuily in the 
geographical distribution of shore fishes is exemplified by 
species as well as genera, for instance — OhimoBra mmatrosa, 
Galeua eanis, AeatUfiias vulgaris^ Aeanthias blatnvUHi, 
Bhina ^wdina, ZeaafcHbery Laphiua pUcaioriua, Oentriseus 
acohpax, Engraidia encramdiohia, Olupea apraUtis, Conger 
vulgaris, l^tances of genera are still more numerous : — 
Ce^reudon, Spinax, PriaiopIioruSf Bata ; GaBaTd/tiaa, 
Folyprion, HisUoptenu^ Gemiharuaf Box^ GireUoj Par 
gdlua, GhUodaUylus, Sdmtes, AploaetUtAgowus, Lepidxgpasi 
CyUns, Psychrdvii^, NoteieemBitis ; Lt^odeSf Mdiucdus, 
LoteUOf Phyda, Motdla\ Avdapus', Groeaiiapm^ Sdeno- 
gnat&us , Myxine. 

Naturally, where the coasts of the tropical zone are con- 
tinuous with those of tire temperate, a number of tropical 
genera enter the latter, and genera which we have found 
between the tropics, as well as in the temperate zone of the 
northern hemisphere, extend in a similar manner towards 
the south. But the truly tropical forms are absent; there 
ere no Sguamipinnes, scarcely any Midlidca, no Aerojiuri, 
no Teu&yes, no PomaeentnehB (with a single exception 
on the coast of Chili),' only one genus of Julidina, no 
JSearina, which are repbced by anotiier group of Fhatyn- 
gognath^ the Odaeina. The Zedirina, so characteristic of 
the temperate zone of the northern hemisphere, reappear in 
a distinct genus (Malaeopterus) on the coast of Juan Fer- 
nandez. 

The family of Berycidaif equally interesting with regard 

* For the others the mder is referred to Gduthex's Jntroduelim to 
the Study ej Fishes, p. 280. 
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to their distribution in time and in spacei consists of tem- 
perate. and tropical genera. Hie genus by which this 
family is represented in the southern temperate zone 
{!PradicIahy^ is much more nearly allied to northern 
than to the tropical genera. 

The true Cottina and JSeterolepidina (forms with a bony * 
stay of the prmoperculumi which' is generally armed) have 
not crossed the tropical zone ; they are replaced by fishes ex- 
tremely similar in general form, and having the same habit^ 
but lach^g that osteological peculiarity. Their southern 
analogues belong chiefly to tho family and are 

types of genera peculiar to the southern hemisphere. 

The Discoboli of the northern hemisphere likewise have 
not penetrated to the south, where they are represented by 
Qobicsoddoso These two families replace each other in 
&eir distribution over the globa 

N'early all the PlmronectidcB (but they are not numer- 
ous) belong to distinct genera, some, however, being 
remarkably similar in general form to the northern Fleuro^ 

necteSo 

With Qadoids Mjfscinidas reappear, one species being 
extremdy similar to the European MyxinOo Bddlostoma 
is a genus peculiar to the southern temperate zone. 

As in the northern temperate zone, so in the southern 
tho number of individuidsond the variety of forms is much 
less than between the tropics. This is especially apparent 
on comparing the numbers of species constituting a genus. 
In this zone genera composed of more than ten q)ecies are 
the exception, the majority having only from one to five. 

The proportion of genera limited to this zone is very 
high, about 65 out of a total number of 170 being peculiar 
to it 

1. Tho Capo of Good Hope district Many of the gcnoin 
found in this district are northern forms {Ohimanu^ Oaleusg 
SeyUiuinf Aeaniliiast TorpedOt Saia^ JDcntex^ OanOiartts^ Box, 
SagruSy Pagnts^ Fa(pdlxi8y OhTrgsophrysx Sehastes^ 8phyrama\ 
LcpidopitSy ThyrsiUsi Betts; Zop/iius; AToteUa), wliich m con- 
junotion witli the peculiarly southern types (CallorAgnchxis, OKtVo- 
dodylns, Agri^ua, ClinitSy Genjpptems^ BdellosUmdi leave no 
doubt that this district boloujffl to the southern temperate zone, 
whilst the frediwnter fishes of South Africa ore memoeis of tlio 

I'tro^eal fauna. Only a few {Bhintdiotits^ Narciiic^ Asirape^ and 
SphyrwntCi have onterad from the nciffhbouring coasts. The 

dovdopment of Sparoids is greater tfmn in any of tho other districts 
of this zone, and may be regarded os one of its distinguishing 
features. 

2. Tlie South Australian district comprises tho soutliem coasts 
of Australia (northivords to about the latitude of Sy^ey), 
Tasmania, and New Zealand. It is tho richest in tiie soutliem 
temperate zone, partly in conscquonco of n considerable influx of 
tropical forms on tlio eastern coast of Australia, where thqr peno- 
trato fatUier southwards than would be expected from merely 
geographical conridcrations, partly in conBcqucnce of the thorough 
manner in which the ichtliyology of Now South Wales and Now 
Zealand lias been explored. Of mo 120 genera hitherto found in 
tills district 42 are peculiar. 

Tho shore fishesof New Zealand are not so distinct from those of 
south-eastern Australia os to deserve to ho placed in a separate dis- 
trict. With file exception of tho genera whii^ enter this zone from 
tho tropics, and whicii are more numerous on the Australian coast 
than on that of New Zealand, and a few very local genera in addition, 
tlio remainder are idcnticoL Many of tho Soufli Australian miecies, 
to<^ are found also on the coasts of New Zealand. The prmcipal 
points of difTcronco are tho oxtraordmary development of Mon* 
oean^&ies on tlio coMt of South Australia, and ihe apparently total 
ahsonoo in Australia of Gadoids, which in the New Zoalond fauna 
are represented by 6 gimora. 

8. The Chilian district extends over 20 degrees of latitude only, 
and is nearly straight In its norQiem and warmer parts it is of a 
very uniform chnraoter : it is tliero exposed to hi^ and inegulor 
iide% and to lumarkablo and sudden changes in mo levels of land 
and water, which must serioiiHly interfere witii fishes living and pro- 
pagating near tho shore. No river of oonsiderablo size mtorrupts 
tlie monotony of tho phvrical conditions, to offer on additional 
element in favour of tho development of littoral animals. ^ the 
southern parts, urhero tlio coast is lined with archipelagoes, the 
climate is too'sovero for most fishes. All those conditions combine 
to render this district oomparativolypoor as regard variety of riion 
fishes ; they belong to 45 genera, ofwhich 6 onW are not found iti 

XII. — 86 
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^fc^^dasoMflf 


»diKo»is one of those «t«ot'«n»0: »stanM» m ^ 

Terr epeciaJiied fonn occnts »t almost ojijiosite P?^^ *** j*l 
^ dttoAig left n trace of ita iirenons existence u, or of its 

7 1?-*^ mOwiAA 


fbnmgl, the intermediate *PM*- _ . , j,, j, 

"xOiit kn^Iedce of the fauna of the Patagonian datnet is, 
srith the exception of the neighbonrhwl of the 5 ” 

de la Plata, in too bagmentoty a state to desen’c further notice 

Ii6r6 

AsTAEcno OoEAS.— To this fanna we refer the shore 
fishes of the southernmost extremity of .South America, 
from 50® S. lat, with Tierro del Fu^o and the Fulklaud 
IslandSy and those of Keignclen^s lAnd, with Pnnee 
Edward’s bland. No fishes are known from the other 
oceanic islands of these latitudes. 

In the soatbem hemisphere surface fishes do not ex- 
tend so far towards the pole as in the northern ; none arc 
known beyond 60® S. laL, and the Antarctic fauna which 
IS sualogoas to the Arctic inhabits coasU more than ten 
degrees nearer to the equator. It is very probable that the 
shores between 60® and the Antarctic Circle are inhabited 
by fishes sufficiently numerous to supply part of the means 
of subsistence for the laige seals which there {lass at least 
some portion of the year, but hitherto none hare been 
obtained by natnialbts ; all that the jire^nt state of our 
knowledge justifies ns in saying is, that the general char- 
acter of the faona of SlageUan’s Straits and Kerguelen’s 
Land is extremely similar to that of Iceland and Greenland. 

As in the Arctic faona, Gbondropteijgians are rare, and 
are represented Acanthias vulgaris and s[jeciGS of Jlain* 
ffoloc^tali have not yet been found so far south, but 
Ca/loriiyndius, which is not uncommon near the northern 
boundary of this ffinna, may prove to extend into it 
As to Acanthoptery^ns, Cata/Araeti and SoTrjmtidtr 
are represented as in the Arctic fanno, two of the genem 
{Sthasits and^ A^onifs) being identical The Cottidcs are 
replaced hy six genera of 2Vae/ifiiiVa*, remarkably sirnilar 
in fonu to Arctic types; but DUeoMi and the characteristic 
Arctic Blennioids are absent. 

Gadoid fishes reappear, bnfc arc less developed ; os usnal 
they are accompani^ by J/yrtne, The reapiiearance of so 
spedalized a genus as Lycodts is most remarkable. Flat- 
fishes are few as in the north, and belong to peculiar genera. 
Physostomes are probably not entirely absent, but 


[nisTirtnuTiox 

Pelagic fisbes differ mucli from one another in tlicir 
mode of life. Tlte majority arc excellent swimmers, which 

not only can move with great rapidity, but areahop^evnd 

of great |)Owere of endurance, and ate lbu» enabled to cou* 
tinue their course for weeks, aiqKircntJy without the ne^s- 
sity of rest ; such are many rliarkiv fcombroid-, dolphinF, 
pilotpfish, sword-fishca. In come, as in and 

the ability to take flying leaps out of the water 
is superadded to Ibc jioner of ewiinming (flying-Wicv). 
But in olhcra the power of Fwimniing is greatly reduced, 
as in AntcnwariV, and Gynimidont< ; they 

frequent places in ibc ocean co^'ereil with floating ^cav.etc^• 
or drift on tlic aurfacc without resistance, at the in^rcy 4*f 
wind and current- Tlie lltknxns or hucking-fishc^ attach 
themfcclvcs to other large flOic-, or flontfrig olyert*, 
and allow ihmsclvcn to be cirricfl about, unlc?*^ change of 
climate or want of IihhI obliges them to abandmt their 
temporary carrier. Finally, nnothiT of iHjlagic fidicj* 
come to the ^ur^acc of the ocean during the ntghl only ; in 
tho day time they de-cend to yome depth, where tlo^y arc 
I undisturbed by tbc rayh of the mn or the axitilitiR of the 
i surface-water; fruclj an? the 

StoiKlw^ tdic* the majority of which arc 

provided with thosc exlraonlinary vbual orguiU' that we 
find feO much devcIo 2 >cd in the true dcc[^f ca ^:^hc.^ lndvt<U 
this bst kind of j^clagic fishes constitutes a connecting link 
with tho deep-sea funns. 

Pelade fisbes, like shore fl-facs, are most }iumeron<« in 
the tropical zone; and, with few exceptions {A’cAra'jrr/.uiwf, 
StfrmiAychxihsi^ the ^alne genera an> 

rcprcacntcd in the tropical Atlantic as well :ts in the 
Indo-Pucifia Tlic number of identical species <»ccnrring 
in both thft-o oceans is great, and probably still gre.itcr 
than would ap|>ear from systematic Ibt*, in which ihrio 
are retained ninny specific naniei that were given at a 
time when species were bclicvid to h.m* n vcr>' limiteil 
range. The {iclagic fauna of the tropics gradually 
into that of the tcnqivratc soncs, only a few genera, 
like Cy6nim, Psraf?, Anf^nnonY^s, I oing altiior-l enlirdy 
confined to the tropics. All the other tropical gciicni range 
into the temperate zones, but thetr rt]Ti>eutati\es l«ccwmo 
ferver with the incrva<iiig distance from tho cqnator. 
North of -lOJ N. lal many genera hare di^apjHrared, or are 
met with in isolatcil examtde-s onh\ as CarAnritijt. A'tv 


hitherto none have teen met with so far sontL l^pho- j A otiVfeni/s, J/yhVwifW/r, 
btandis are rar^ as in the Arctic zone ; it is noteworthy, * Coryphtrua^ ScIieJofthihtf^ Serio^it^ Anffrii.urii*/, 

tte^peculiar genus, with persistent embryonic j Stemoj^y^hidtr^ Tetn^hn, J)M!on ; 

M. D « . and only one genus of sharks, (7o//->y7Y/f)!, appriko^hc.'c the 

Arctic Circle. Some fewr sjtecic 1 ike uUnn/rriint^ rs, 
arc carrictl by currents near to the farther confines of the 


cteracters is rather common on the shores 

of the Falkland Islands. 


Pelagic Ftshee, 

fishe^— -that is, fishes inhabiting the surface of 

Chondropterw 

Plectoj^ 

««« ®®™e The foUowin 

8®^ “d faimlies are included in it *■ 

_OAoiitfn^p<^,7._(3ardiarias, Galeocetdo Thala^sn. 

nids^Le^M** Rhinodon, Notida- 

EupibtQmicrns, Echinorliinua.’ Wins , 


tcniperate zones ; but such oecurreucvs ato acculvnlal, awl 
these fibhes must be rcgardc<i os ciitirtly foreicm to the 

Diana, Ji'wtiia, Lamjnit (all genera comiiOi’cd of one or 
two speaea only). Resides the shark nicntioiicd, no other 
Iietogic fishes arc known from the Arctic Ocean. 

lie l^sess very little information ahoul the wlacic fi.-h- 
f ?.of *#1 n * oceans. This much only is Wain, 
that the tTopical forms gradually disa]i]K>ar; hnt it would 

knowledge, to 

state even approximately the limits of the southward ranw 
of a single genus. Scarcely more is known about tfic 


|micni^ Fclunorhinus,' Isistius ; 

Scom- 

Seiidt Teraw!^'"^ lifolophus, Coryphseninn, 

nari? Nuuctate^ 35, XiphiidoC Anten- 


ScSblSrferitri'*''*®’ S“P®l“\-A®t«>n«>thes, 
^^^.Uffipgiampus. \ 

dont?^^**‘~^'‘^S®™®“«/ “d some oth^ Gymno- 


OH^rance of tyiois peculiar to the southern tempemte 
instMicc, the gigantic Jiark lihinodon reprt?- 

SoSThrific. ' Ga^trockima, in the 



uabike fishes.] 

The hugest of marine fishes, Jthinodon, Car- 

ckarodoiit Mifltobatidce, TAymats, XipAiidas, Orthagoriscus, 
bdong to the pelade feuna. Young fishes are frequently 
found in mid-ocean, irhich are the oflspring of shore fishes 
«€\rmf>Uy depositing their spawn near the coast The 
manner in which this fry passes into the open sea m 
unknown; for it has not yet been ascertained whethwit 
is by cnnnnts from the place where it was deposited 

originally, or wheOier diore fii^es sometimes spawn at a 
distance from the coast. We may remember that shore 
fialiiMt inhabit not only coasts but also submerged ba^ 
with some depth of water above, and that, by the action 
of the water, spawn deposited on these latter localities is 
very liable to be dispersed .over wide areas of the ocean. 
•Rmh iyns of at least some shore fishes hatdied under 
abnormal conditions seem to have an'abnormol growth up 
to a certain period of their life, when they perish. The 
Le^aaphali must be regarded as such abnormally developed 
fohns. Fishes of a simikr condition are the so-called pelade 
Plaguske, young Flenronectoids, the origin of which is still 
unknown. As already mentioned, fiat-fishe^ like all the 
QtTinr Aun nanfliSj are not otherwise represented in the 
pelagic fauna. 

Dap^ea Fishes. 

The knowledge of the' existence of deep-sea fishes is one 
of the recent discoveries of ichthyology. It was only about 
twen^ years ag[o that, from the evidence afforded by the 
stmctuie of a few singular fishes obtained in 
the ITbrth Atlantic, an opinion was expressed that these 
finTiftg inhabited great depths of the ocean, and that Iheir 
organization was specially adapted for living under the 
physical abyssal conditions, ^ese fishes agreed in the 
character of their connective tissue, which was so extremely 
weak as to yield to, and to break under, the slightest 
pressure, so that the greatest difficulty was experienced in 
preserving their body in its continuity. .Another singular 
dircomstance was that some of the examples were picked 
up fioating on the surface of the water, having met their 
death whilst engaged in swallowing or digesting other 
finTifts not much smaller in size if not actually larger than 
themselves. 

The first pecnliaiify was accounted for by the fact that^ if 
tiiose fitiies really inhabited the great depthsEupposed, their 
.removal from the enormous pressure under which they 
lived would be accompanied by such an expansion of gases 
within their tissues 'as to rupture them, and to cause a 
separation of the parts which had been held together by 
the pressure. The second circumstance was explained thus. 
A raptorial fish organized to live at a depth of between 
500 and 800 fathoms seizes another usually inhabiting a- 
depth of between 300 and 500 fathoms. ^ its struggles 
to escape the fish seized, being nearly as large or strong as 
the attac^g fish, carries the latter out of its deptii into a 
higher stratum, where the diminished pressure causes suedt 
an expantion of gases as to make the destroyer with its 
victim rise with increasing rapidity towards the surface 
which they reach dead .or in a dying condition. Specimens 
in tins state are not rarely picked up ; and as, of course 
it is but comparativdy few that can by accident fall into 
the hands of naturalist^ occurrences of this kind must 
happen very often. 

q^e existence of fishes peculiarly adapted for the deep 
sea has thus been a fact maintained and admitted for some 
time in ichthyology; and as the same genera and species 
were found at very distant parts of the ocean, it was further 
stated that those deep-sea fishes were not limited in thdr 
rang^ and thal^ consequently, the physical conditions of 
the depths of the ocean must be the same or nearly the 
same over the whole globei That deep-sea fishes were not 
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of a peculiar order, but chiefly modified forms of surface 
type% was another condusion arriyisd at from the sporadic 
evidence collected during the period whidi preceded ^s- 
tematic deep-sea dredging 

Not^g, however, was positively known as to the exact 
depths inhabited hy those fidies until observations were 
made during the voyage of H.M.S. “Challenger.” The 
results obtained by tins expedition afforded a surer and 
more extended bads for our knowledge of deep-sea fishes. 

The physical conditions of the deep sea, which must affect 
the organization and distribution of fidies, are the follow* 
ing: — 

1. Absence of sunlight. Probably the rays of the sun 
do not penetrate to, and certainly do not extend be^nd, a 
depth of 200 fathom^ therefore we may consider this to be 
the depth where the deep-sea fauna commences. ‘Absence 
of li^tis, of necesdty, accompanied by modifications of the 

of vidon and by simplification of colours. 

2. 'iTift absence of sunlight is in some measure compen- 

sated by the presence of phosphorescent lights produced by 
many mnwim and also by numerous deepeea fishes. 

3. Depression and equsHly cd the .temperature. At a 
depth of 500 fathoms the temperature of the water is 
already as low as 40” Fahr., and perfectly independent of 
the temperature of the surfree-water ; and from the greatest 
depth to about 1000 fathoms beneath the surface the tem- 
perature is unif ormly but a few degrees above the freezing 
pninfc Temperature!, ^erefor^ ceases to offer an obstacle 
to the unlimited dispersal of the deep-sea fishes. 

4. The incre as e of pressure by the water. The pressure 
of &e atmosphere on the body of an animal at &e level 
of tile sea is 15 fi> per square inch of surface ; but under 
water the pressure amounts to a ton wei^t for every 1000 
fathoms of depth. 

6. With the snidig^ls vegetable life ceases in the depths 
of the sea. All deep-sea fishes are therefore carnivorous, — 
the most voradons feeding frequently on their own 
nflfe pring, and the tootiiless kinds being nourished by the 
animalcules which live on the bottom, or whidi, ** Ifire a 
constant rain,” settle down from the upper strata towards 
the bottom of the sea. 

6. The perfect quiet of the water at great depths. The 
agtation of the water caused by the disturbances of the air 
does not extend beyond the depth of a few fathoms ; below 
this surface-stratum there is no movement except the 
quiet fiow of oceau-current% and near the bottom of the 
deep sea the water is probably in a state of almost entire 
quiescence. 

The effect upon fishes of the physical conditions described 
is dearly testified by the modification of one or more parts 
oi thdr organization, so that every deep-sea fish may be 
recognized as such without the accompanying positive 
evidence that it has been cau^t at a great depth ; and, vice 
versOf fishes reputed to have been obtained at a great depth, 
and not having any of the characteristics of the dwellers of 
the deep sea, must be regarded assurfree fidies. 

The most striking diaracteristic found in many deep-sea 
fishes is in rdation to the tremendous pressure under 
whidi they live. Their osseous and muscular systems are, as 
compared with the same parts of surface fishes, very feebly 
devdoped. The bones have a fibrous fissured, and cavern- 
ous texture ; they are lights with scaredy ai^ calcareous 
matter, so that the point of a needle will readily penetrate 
them without breaking Ilie bones, espedally the vertebn^ 
appear to be very loosely connected with one another ; and 
it requires the most carefnl handling to avoid the break- 
ing of the connective ligaments. The mnsdes, especially 
the great lateral musdes of the trunk and tail, are thin, the 
fascicles being readily separated from one another or tom, 
and &e connective tissue being extremdy loose, feeble, or 
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® ni«flrved in vidnity of the eye, or Bmaller round ^obular bodies anrag^ 

apparently absent This pecuban^ jKJSih symmTttically in series along the side of the body and tail, 

^Tn^yplmda, Flagyodm, ^eially ni»r the abdominal profile, less fre^uent^y along 

SaceojAnryiur. But tSf nJtiSS flSbact «aeionnw\dndt 4 M 8 aMposse»inthftin^ 

obtains whilst those firiies osart nnd« thw natorai^ a lenticular body, like the lensof aneye^ andare consider^ 


mnsc oe aoiB «» ^ ^ ^ ^ the function of tUo fatter, which hbyo a gianauiur oi™u.ux», 

catch and overpower thaw jmyj and fw ttort o^w unexplained by them. 

muscolar ^tein, to as ***^7^ ^ oolnmn as There is no donbt that the functions of these organs 

and the ton of the of^ffVOTtob some relation to the peculiar conditions of light under 

firmly liakrf^to asm surfaroM^ia which the fidies provided with them live, these fishes being 


fidi at a depth of 600 fathoms or more appears at the quiet waters of abyssal deptha ^ ^ ^ ^ , 

Buiface as a loosdy-jointed body whidi, if the skin is not Some of the raptatonal deep^ea fishes have n stomach so 
of toughness, can only bo kept together with distensible and capacious that it can receive a fish of twice 

iiiffinnity . At great de p ttii! a fibrous osseous structure and or thrice the bulk of the dratroj^er {JUelanmxtvs, Chiaimodw, 
a ^T^f p layer of Tn pff r^ ft*y suffice to obtain the same results StiKcophuTytix)* Deglutition is performed in tbemy not 03 
for whichy at the sutfacey thidmess of musde and firm meansof muscles of thepluitynXy as in otber fisbeSy but 
osseous or cartilagiuous are necessaiy. by the independent and olternata action of tbe javrsy as in 

The mneiferous system of many deep-sea fisbes is do- snakea . These fidics cannot be said to swallourthcir foodj 
veloped in an extraoidinaxy d 0 greeb We find in fishes they ra&er draw themselves over tbeir victimy after tbe 
which are comparatively little removed from the surface 
(that ist to depths of from 100 to 200 bthoms) tbe lateral 
line mudi wider than in their congeners or nearest allies 
whidi live on the snrfacet as in Traekiddhy9^ HoflodeOius^ 
many ScofpoeAidccB Bntinfisbea inhabitiugdeptbB of 1000 
fathoms and more the whole mndferons eyatem is dilated ; 
it is espeiMly the surface of the sktffi whidi is occupied by 
large cavities (iifacrttridcry deep-sea Qp&tdudm)y and the 
whole body seems to be covert with a layer of mucus. 

These cavities collapse and shrink in specimens which have 
been preserved in spirit for some rime, but a brief re- 
immerdon in water generally suffices to show the immense 
quantity of mneus secreted by them. The phydologiGal 
use of this secretion is unknown; it has been observed 
to have phosphorescent properries in perfectly fredi 

spe^^ , , . which form the majority of coast and surface It^iias, 

m Mlours of dee^ea fishes sraextremsly ample, their are also scantily represented: genera identical with siirfaco 

^ ®®®® inconsidcrablo depth os the 

t f* ® Chondropteiy^ns, whilst those Acanthopterygians wliidi 

. . "® “ qiecialized for a life in flie drol sea as to 

iaSL Ste separation rone» from 2QQ ta Z&Q (htona. 

deptol^’ 80 So™ Acantlioptcryginna belong to tho 

Sy Sr L !Fra<^pt^d^ L^hctid^, and Kota- 

of li^t as possible. de^maS!*^ m wSl depths; they nonstitute about one- 

as larger fishes oim a* “ J'oU fourth of the wLde deep^ fonna. 

^on compensated by tentaenhS^wiS^f toST^hart -Sir«nio;rfyBft{d(e, Stopdidas, 

the latter have no such accessoToSTMSSfSS Sdviomda, BathythrUdd^ AuLaZlidi^ 

0 ^ by fteaid of phosphores 2 :*®“Ki:SJL^ »P«4nter?f thesi 


rift m n u*) 4 


meansof &o musdes of thepharynXy as in other fiebeSy but 
by the independent and oltemato action of the jawsy as in 
snakea . These fi^cs cannot be said to swallour their food; 
they ra&er draw thomselves over their victimy after the 
fashion of an Actinia* 

Before the voyage of H.jtf. 8 * ” Challengery” scarcely 
thhty deep-sea fidies wore known. This number is now 
mudu increased, six times as many now species and genera 
having been dii^vercd. Modifications of certiun organs, 
perfectly novel, and of the greatest intcresty were found ; 
but, singularly, no new types of families were discovered, 
— nothing but wbat might have been mqpectcd from our 
previous knowledge of tUs group of fishes. 

The fidi fauna of the deep sea is ddefly composed of 
forms or modificarions of forms which we find represented 
at the surface in the cold and temperate zones, or wliich 
belong to the dass of nocturnal pelagic fishes. The Chon- 
droptezy^ans are few in number, not descending to a 
greater depth fhan 600 fathoma ^0 Acanthopterygians, 
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■;;? ™ Bcqimloids ate the most numerous constitatinn nearly 
without “otofenrfh rf ae fauna. & Wrfm am onfy 


Many fishes of the deep sea are nrovided xotiU mava ai. ^ ftree small genera. Satkylhrissidco inclnde one 

fe- inS!fW-<SS “ its vertical « 

b^^ nnbedded in the skin. TheseSSSJd «“Se J it occurs at a deptfi of about 

oi^LvlJrfSi"®” l“®!r bodies efto o^ JT«i ^1*® eea of Japan. The Atepoc^udida aad. 

“eseiarly dliphcal shape placed^ the head, in Ste from*SfS "CShallenger" expedition 

»« neon, in me from isolated examples only, jptove to ?e trne»^doly- 
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qpiead, deep-sea types. Eels are 'n-ell represented, and seem 
to descend to the greatest depths. Myximt has been ob- 
tained from a depth of 345 fathoms. 

The greatest depth hitherto reached a dredge in which, 

fishes were enclo^ is 2900 fathoms. Bat the specimens 
thus obtained belong to a species {GonosUma mierodmi) 
whidi seems to be extremely abundant, in upper strata of 
the Atlantic aud Fainfic, and were therefore most l&dy 
cau^t by the dredge in its ascent The next greatest 
depth, viz., 2750 fathoms, most be accepted as one at 
which fishes do undoubtedly live, — ^the fish obtained firom 
this depth of the Atlantic^ Bccthyophis feroxj showing by 
its whole habit that it is a form living on the bottom 
the ocean. 

CLASSmCATlON. 

The class of fishes is divided into four subclasses : — 

L Ftdmchihyes. — ^Heart. with a contractile conns arte- 
riosus; intestine with a spiral valve; optic nerves non- 
decnssatin^ or only partially decnssatmg 

n. Tdeostei. — Heart with a non-contradnle bulbus 
arteriosus; intestine without spitrd valve; optic nen^ 
decussating Skeleton ossified, wi& completdy separated 
vertebrae. 

UL Gydostomata. — ^Heart without bulbus arteriosus; 
intestine simple. Skeleton cartilaginous and notodiordal. 
One nasal aperture only, h^o Jaws; mouth surrounded 
i^ a dtculor lip. 

rv. Z^oeamu. — Heart replaced by p nlaating sinuses; 
intestine simple. Skeleton membrano-cariilaginouB and 
notochordaL No brain; no skull. 


Subdass I.—Peilceiehthyes. 

Tip subclass comprises the sharks and rays and the 
Gfanoid fishes. Thou^ it is based upon a singular con* 
cnrrence of most^important characters, its members wvTtiTiif. 
p great a ^veisity of form, and as manifold modifications 
in &e remainder d their organization, as the Tdeostei. TTia 
Palceit^hyes stand to the Tdetatei in &e same ration as 
the Marsupials to the PUxeentaliti. Geologically, as a sub- 
class, they were the predecessors of Tdeosteous fishes; and 
it is a remarkable fact that all those modifications which 
diow an approa^ of the ichthyic type to the Batracluans 
are found in this subclass. It is (Bvided into two orders, 
— ^the ChondroyAerygii and the Ganmdti, 


OmiEB 

Skeleton cariilaginoiis. Body itifli medial and paired fins, the 
Ipder pair abdommaL Tertehrd. colnmn generally heteroceical, 
the nroer lobe of the caudal fin pndneed. GOIa attodied to the 
akin by the onto maimb, with several intoveniim gQl-openings ; 

external gul-opening onfy* Kb air- 

I ladder. Two, three, or more senes of valves in the conns 
artenosns. Ova large and few in number, impr^^ted niifl in 
»me qied^ developed vrifhin a aterine cavdfy. Embrro with 
decidnons external gffls. Males with intiomittent organs 
to the ventrd fins. 



vnth a enspensoniim and the palatal appar8& detached. 
x6etii ntunerous. 


The Flamostomra diffn greatly fiam each other with legaidb 
tto gwemlfotm of the body. In the sharks, or tin 

gdindrioal, gradnally passing inb 
tu ted ; the gul-openinga ore lateral. In the rays, or B<^dei 
^ gdl^pemnfs a» alwan pitoed m the abdomind aspect of th( 
&h ; thobodyis depressed, and the tnmk, which is snmonded In 
devdoped pepnd fine, forms a broad flat disk o 
whM* the tad appeara as a dun and slender appendage; Spir^e 
w^waya prc^t ; fte mmW of ^-openmgs is coMtantly five 
Sf® if present, an sitnated m fhi 

candd p^on leas abt^fiy contracted beihind the trank ^ 
Fwsd Floi^omes ore very nrunerons in all formations. 8 ffT » n 


of the earliest detonninahle fish lemains aie^ or are believed to be, 
derived from Pla||iostomes. Those vrhich can he referred to anj 
the families spedfied bdoiv will he mentioned in due conxse; hut 
Aere are others^ especially fin-spines^ vrhich leave ns in donht to 
which group of Flagiostomes thmr owners had affinify: as OniAuB, 
&om the Upper Silurian, continuing to Carhoniferons formations ; 
Dimeracainimis, Semamnthus, bom the Devonian; OracanUvitSt 
OyraeaiUhuSf TrisiffMua^ Hy^canthuSf Spheno 

eanChus^ fiom Garhoniferous formations ; Ziptaeanihns, bom 
the Goal to the Oolite ; Cladacanthus, Cricaeanihua, Gprt^niaUs, and 
Zqnmanthus, from the Coal-measures ; Xemaeanthua, Maeanthus, 
from the Triu ; jistraeanthusg IfyriacanthTts, Pristacanthw from 
the JoTBssic group. 


A. Seld^aidefg Sharks. 

Family 1. Car€kaTiiias:—Eye with a nictitating memhrane. 
Month crescent-shaped, inferior. Anal fin present Two dorsal 
fins, the first opposite to the space between the peetcmil and ventral 
fins, \rithont spme in front 

Gfeneta : ChircAarfas (Blue Shark), Gaieocenio, Galeus (Tope), 
Zygoma, (Hammerhead), Abistdus (Hound), Semigalcits, Zoxodon, 
ThalxisaarMnua, TricEnidm, LtptoMrchariaa, and Triads. Fos^ : 
Corax. and Remipridis. 

Family 2. Zamnfdm— F^e without nictitatingmemhxane. Anal 
fin present Two dorsal fins, the first oppotite to the s^ce between 
the pectoral and ventral fiu^ without spine in front KostrOs not 
confluent with the mouth, whidi is interior. Spiracles absent or 
minute. 

Genera: Xamna (Porbeagle), CareharodoUy Odonta^^, Alopecias 
(Fox-Shark), and Sdachs (Basking Shark). Fossil : Chrotorepste, 
Oxdes^ SpMnodus^ Oomphodvs^ and Anddrodon. 

Family 3 . SkinodoMdok'^^o nictitating membtane. Anal 
fin present Two dorsal fin^ the fi^ nearly opposite to the 
ventrols, without spine in front Mouth and nostril near the 
extrenu^ of the snout 

This small family comprises one species only, Shinodm iypioust 
a m^tic diark, \mdk is known to exceed 50 feet in len^. 

Family 4 . Rdidanidec . — ^Ko nictitating membrane. One dorsal 
fa only, without spine, opposite to the anal. Dentition unequal 
te the jaws ; in^the upper jaw one or two pairs of awl-shaped teeth, 
the folloivug ^six being broader, and provided with several cusps, 
one of which is much stronger than the others. Lower jaw wSh 
six large comb-like teeth on each ddej, besides the smaller posterior 
teeth. 6ill-0TOniii|gs wide, six in number in Bexanchusy seven in 
BspUindiya. fibssu teeth belonging to this tepe have been found 
in JuTs^c and later formations {Nciidanus vam JEllemoa). 

Family 5 . ScylliidiB . — ^Two dorsal fins, without stwe, the first 
above or beihind the ventrals ; anal fin present. Ko nictitating 
membrane. Spi^e always distinct mouth inferior. Teea 
small, several series general being in function. 

Genera: Segllium (D^-j&hes), PrisHurus, FarascylKum, Gin- 
gfymosUma^ ^egadoma^ ChCoscyltium^ Chossorhinus. Fos^: Scyh 
liodm, Fal€Boseylliam, Thydlina. 

I*fl®ilv 6. Byhodontida . — Two dorsal fin^ each with a serrated 
spm& ^eth rounded, lonmtadixuilly striated, with one larger 
Md from two to four smaiuer lateral cnims. Skin coveted with 
shagreen. 

&tmct. From Garhoniferoue^ Liassic^ and lYiassio formations. 
Seyeral^emhavebeendistinguished; and,if 07 adWi«bdongBto 
this texuuy, it was represented even in the Devonian. 

Family 7 . CedTadoidida:.-^^o nictitating membrane. Two 
dra^l fins, the first opposite to the space between the pectoral and 
^Imfips; anal fin present Kasai and buccal cavities eluent. 
Teeth obtuse, several series being in function. 

family is one of partienlar intense because raimsentetives 

It oc^ in nummus modifications in Primary and Secondatv 
state, ^eir dentition is nnifoimly adaptedfor the prdienaion and 
masncntion of crnstaceons and haid-shelled awiw»«T« . xhe 
forms far exceeded in size the species of the only surriving genusi 
(tte Port Jaefc^ Shark) ; they make their appearance 
■ffith (XeM^idiiua in the Devonian ; this is sncceeded in tke CkuS 
mem^ by Rmmodva, ChmaUdm^ Petrodua. OoeKUodws, Polv. 

and in the Trias and Chalk by StrmJuOus, dirodm, 
m^tu. and Rytawim. Of the 26 genera knovm, 22 have 
lived in the periods preceding the Odiitio. 

Family 8. i^noci^ — membrana nictitaus. Two dorsal 
fins ; no anoL Mouth but slightly arched 5 a long, dera, straight, 
oDuque^groove on each side of the month. Spitades present ; gill- 
openings narrow. Pectoral fins not notched at their OTgin. 

^Genera : Ccsltin^ AcanXhias (Spiny Dog-Fish), CenlTopTwrus. 

Ueniroscgltiu^ ScymmiSj (Greenland Shark). 

^inorhtnvsy Bupro^iems and Jsidivs. The largest of these 
fishes 16 the Greenland shark, which attains to a lengtii of 15 feet 
and M common in the Aictio regions. Fossil genera : Paka^nax 
from Cretaceous and Jurassic formations. 

Ftamly fi. iZatnute— Ko anal fin; two dorsal fins. Spiracles 
present Pectoral fins large, ^th the basal portion prolonged 
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forward^ bat not grown to Hie bead. GiU-opemn^ xather 
htenLparUycoveiedby^lmoffhepeotoxftL spinusLeewide, 
&Q ms. Teeth coniod. 

One genua only: the or "Honk»FiBh" {Shiw 

sgmtiva), which improochea ue nye as ngards general fonn and 
habite. fh^ot f&ms^ olcM^y allied to the ore 

foond in ^ Oolite, and have been described oa Tftawnoa. The 
Gazbcmiferona genua Wh/aca/nihvs xpay have been allied to this 
funiily, hut it was armed with a spine immediately beldnd the bead. 

IhwylO. /Vi^^^^pdiirddeL-^^Tne rostral cartikge is ^ 
an exoeMingiy long, flat lamina, armed olong each edge idth a 
series of teetii ^w). 

These Htarka so greatly resemble the common saw-AHies as to be 
easfly eonfoanded uith them, but their gill-openings are lateral, 
and not inferior. Only one gwua is known, PrWcpha^t which 
occnn in the Auatra&n andJhpaneae seas. from the 

liiasi is Buppoeed to have its nearest oflbiitiea to this fhmfly. 

B. Bays. 

Family 1. PriMhs.— The snoat is produced into an exceedingly 
long flat lamina, armed with a aeries o£ strong teeth along eaw 
edge (saw). 

One nnua only : fHidis (Saw-Fishea). 

Fanmy % ilhinotofilte.— Teal strong and long, with two well- 
devaloped doraal fins, and a longitudind fold m ganh aide ; caudal 
derebped. IHsk not excessiv^ dilated, the rayed poitioa of the 
peotoral fins not bmng continued to the anont T^th obtas& 
granular, the dental sur&ces of Ihe jowa bd^ undulated. 

Genera : Bhynehohatw^ JSMnoba&St and S^ygmtn^hina, Foaail : 
and 

Fam^ 8. To^inidm ((Kectrb BayB).-^Tnmk a broad, smooGi 
gw. Toil ^th a bngitndinal fold on each side ; a ray^ doraal 
ImngeneMly, and a caudal always present. Anterior nasal Tolvea 
eo^uwt info a quadrangular bbe. An ebctric organ composed of 
TOrtical hexjgond piisma between the pectoral fins and the head. 

^ Temem. A lam fish, wim the geuwaf appearance of a tonwo. 
hra been fraud at fionto Bolca; and OpaMUg, from the iW* 

Lebanon. ispwhiWyaaBftw estiaofc 

w^nn; t^m^alo^ta^alfoldoneaahsidib Thew^nl 
to extend to the snont BTo eleottio otgan; no Knate^Modal 


S'lWwMie.— 'rae pechital fins me uainterrantedlT 
ototfaiu^ ^ endow confloentet the extremitr of thee^^^^n 
1^ and d ento, y ia«mt lateral longitntoll 

n^^orueperfcotly develr^erf. oftol^ 

^^eta; Cr«wm«w. Trygm (Blin^Baye), Vrohpkta, PUro. 



KWatad the^S,*^“ that ^ me ha^ 

nd^ft eamgalmereotn^^SiSto^, “» P«»- 

in iiwT^*** ^ ^ cUnuanw to the Gcr^ othm hond. 

type become maaifeitintii^ wore eqiedaUy, 

2^1 ^ u Drtieulated to the ® ^ oi the firat 


«mieawiftapai^"SS ^ « DSpnoid, eadh 


Holocopholons or the Iflpnoons type. According to Ifewheny, 
Obunmraid fidies commence in tne Povoniim u^h MvntJiodvo, 
the remains of which were discovered by him in Ohio, t^donbted 
Cbimmioids ate Elamodua^ /boftbdttf , Oanodus^ Mhyodusp qph- 
od^n, and ElasmognaihiM^ piineipally from Mesozoic and Teimiy 
formations. Very mmilar fossils occur in the oorreqiondiiig strata 
of Korth America. A sindo species of ChUorkpuditu has been dis- 
covered by Heotra in the Lower Greensand of Kow Zealand. 

The living chimiierBS ate few in number, and remain within very 
moderate dimensions, probably not exccc^pg a length of fi feet 
inclnsive of their long fibinentons, diphyceical tau. They are 
referred to two genera, Ohtmcctw and CofbrApncAtes. 

Ordeh IL— Ohnoidef. 

Sfcdeton cartnaginous or osrified. Body with^medial and paired 
fins, the hinder pair abdominal. Gilu ftee, rarely partially 
attached to the walls of fho ^-isenity. One external gfll-opcniim 
onlyoneochside; a^l-cover. Air-bbddcr\rith a pneumatic d^ 
Ova small, impregnated after exclusion. Embryo sometimes wiUi 
external gills. 

^ this order belong tbo mqjoii^ of tbe fo»a fish lemains of 
ramozoio and Mesozoic age, whilst it is vciy scantily nspwscnted in 
r^t fwna, and evidently verging towards total extinction. 

I pm knowledgp of the fossil forms, based on mere fragments of the 
oftlyt » very incomplete, and therefore thdr 
do^^tfon is in a most nnsafisfoctory state. In the followim; 
list only the most important groups will be mentlonccLi 

Bi^t sobordera may be distinguished at present. 

SunoBDERle Pfam(fermt.-a^ct. Tliehcad and pectoral region 
of the body encased m W sculptured platen with dote of 

etoSi B^SSf " * ^ J 

hoteSwftf Cm. 

- ■*’*^*^'* jOrniOiOiyi, CtpTialmph. Auehm- 

^V»Oiaspis,^Mra^. ' 
li Body o&Zg, commssed, 

; sMI not o^Bcd ; caudal fin hotcwceita]! 

Chondropteiyginiin la front of 
Wn “i** fins* Tlie spines ere imbedded ho- 

town tto mntdes. ud not provided with a ptoximul joint 

hote&SS^ ^ Devonian «,d On. 



0mm ! Ztpidi^rm end Cenacdiu. 





TOKT end when in a decomnoSSi^^;* “»«> ™ 

is salmon-colonred, and ia The iicdi of the fish 

is ndd to bo to WSit^rt®^ “ The baSS! 

mnd-flate* and this esseiton apSLS^ft "nt least on 

_ ° ngpoBta to bo bone out ly the fact 
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ftat it is provided 10111 a lung. It is macli more pTotelile, how- 
ever, that It rises now and then to the sntfacc of the water in 
Older to £11 its Innc \ath air, and descends until the air is ^ 
much deosygenized os to render a renewal oi it neccssaiy. As the 
banamunda has perfectly developed gills, os well as the lung, we 
can hardly doubt that, when it is in water of normal composi* 
txon, and pure enough to yield the neccssaiy supply of 0 X 3 *gCD, 
these oigans azesnOioent for the puxpose of Ineathing, and thatthe 
re^irato^ function rests with them alone. But when the fish is 
compelled to sqjoum in thick mnddy water charged with gas^ 
which are the products of decomposing oiganic matter j[and this 
must very frequently he the case anring the droaghts which annu* 
allv exhaust the creeks of tropical Australia), it commences to 
br^the air with its lung in the way indicated above. If the 
medium in which it happens to be is altogether unfit for brrathing, 
the gills cease to have any function ; if it is irrcspirable in a less 
degree the gills may stOl continne to assist the lung. The barra- 
ronndn, in fact, can breathe by either ^lls or lung alone, or by 
both simnltaneously. 

The discovery of’ Ceratedus docs not date farther back than the 
year 1870. It proved to be of the greatest interest, not only on 
account of the relation of this creature to the other living Dipnoi 
and Ganoidei, but 2 ^ because it threw fresh light on those singu* 
lar fossil teeth whidx are found in strata of the Iriassie and Jurassic 
formations in vaiions parts of Europe, Indio, and America. Ibcse 
t^th vaiy greatly in geneml shape and size ; they aip sometimes 
2 inches long, mnch longer than broad, depressed, with a flat or 
slightly undfuated always punctuated crown, with one maigin con* 
vex, and with from three 'to seven prongs projecting on the opposite 
margin. 

Family 2. Cfcnododip(end€c,^-^^xiial fin heteroccrcal ; guLir 
plates ; scales <ycIoxd. Two pairs of molars and one pair of vome- 
rine teeth. 

ExtincL Dijtknes (Cienodus)^ JTeliodus, from Devonian strata. 

Family 3. P/tancr^Ieurid ^, — Candal fin diphycer^l; vertical 
fin continuous ; gular plates ; scales cycloid. Jaws with a series 
of minute conical teeth on the marmn. 

Extinct FAanmpJeuron^ from Devonian and Carboniferous for- 
mations. 

SunonDEU.IV. Chondradei , — Skeleton notochordal; sknlLcartila- 
^ons, with dermal ossifications ; hxunchiostegals few in num^r 
or absent Teeth minute or absent Integuments naked or with 
bncklexs. Candal fin heterocered, with fnlcnL Kostrils double, 
in front of the eyes. 

Family 1. Acipcnamdoc , — ^Body elongate sub-cylindrical, with 
five roves of osseous bucklers. Snout pioanced, snhspatulate or 
conical, with the mouth at its lower surface, small, transverse, pro- 
tractile, toothless. Four barbels in a tmnsverse series on the lower 
side of the snout Vertical fins with a single series of fulcra in 
front Dorsal and anal fins approximate to the caudaL Branebio- 
stegals none. Air-bladder large, simple, communicating with the 
dorsal wall of the oesophagus. 

Genera; Acipenser and Senphirhpnehus (Sturgeon^ Hausen, 
Sterlet^. 

Family 2. Polyodantidw, — ^Body naked, or with minute stellate 
ossifications. Month lateral, very wide, with minute teeth in both 
jaws. Barbris none. Caudal fin with fulcra. Dorsal and anal 
tins approximate to the candal. 

Genera: PolyodonandiPsiphtcrus, Fosril: Chondrostais. 

SUBORDun V. Tdypieroidei . — ^Paired fins with axial skeleton, 
fringed ; dorsal fins two or more. Branchiostogals absent, Imt 
generally gular plates. Vertebral column diphyceical or heteroeer- 
caL Body scaly. 

Family 1. FolypUridce ^ — Scales mnoid ; fins without fulcra. A 
series of dorsal spines, to each oT which an articulated finlet is 
attached ; anal placed close to the caudal fin, the vent being near 
the end of the fail. Abdominal portion of the vertebral colnmn 
mnch longer than the caudal. 

Genm : Polyj^crut and CaJamm^hthys, PolypUnts is confined 
to tropical Africa, occurring in abundance in the rivers of the west 
coast and in the upper 2s ilc; it is rare in the middle and lower Nile. 
There is on^ one species known, PolypUruahkhir ('* Bichir ” being 
its remocalar name in Eg^t), whi(^ varies in the number of tiie 
dorsal finlets, tbe lowest nelng eight, the highest eighteen. It 
attains to a length of 4 feet. Nothing is imown of its mode of 
life, observations on which are very desirable^ CalamoiAthys{ttom 
Old Calabar) is distingnished from Polyplmu ly* its greaUy don- 
gated form and the absence of ventral uns. 

Family 2. ganoid, smooth like the sur- 

face of the skttIL Two dorsal fins ; paired fins obtusely lobate. 
Teeth conicaL Caudal fin heterocercaL 

Extinct. Dijflof^cruSf Megalichthys^ and OstcoUpiSf from Devon- 
ian and Carboniferous formations. 

Family 3. cydoxd. Two dorsal fins, i 

mch supported by a single two-pronged interqiinoiis bone ; paired 
fins obtusely lobate. Air-bladder ossified ; notochord persistent, I 
diphycercaL 
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Extinct Odacanihxts^ from Carboniferous strata. Several other 
genera, from the Coal formations to the Chalk, have been associated 
with it:— {Tmftna, Graphiurus^ JIacropoma, IToIophayus, JBqpIo- 
pyyits, Jihizodus. 

Family 4. Holopi^idfz . — Scales qrdoid or ganoid, scnlptnrcd. 
Two dorsal fins ; pectorals narrow, acutely lobate ; dentition den- 
dx^ont. 

Extinct Genera : Hotf^lycliiWt SaxiriAfhyBj GlypdoUpis^ Den- 
drodm, Glyptolocmus^ Olypiopomits^ TmliAqptena^ GyropiyAius, 
Str^TS/idus^ from Devonian und Carbonifenras strata. 

BvnoKDZR VL P^odon/o£dci.— -Body compressed, high and short 
or oval, covered with rhombic scales arranged in deenssating pleu^ 
lepidal lines. Notochord persistent. Paired fins without awl 
skeleton. Teeth on the palate and hinder part of the lower jaw 
molar-like. Branchiostogals, bnt no gular plates. Extinct 

Family 1. PUurolepida:. — ^Homocei^. Body less high. Fins 
with fulcra. 

Genera: Pkurohpis and ITomeeofepis, from the Lias. 

Family 2. Pycnodontidcc^ — ^HomoccrcaL The ncnral arches and 
ribs are ossified ; the roots of the ribs are bnt little expanded in the 
older genera, bntare enlarged in the Tertiary forms, so ns to simulate 
vcrtcbim. Paired fins not lobate. Obtuse teeth on the palate and 
the sides of the mandible ; maxilla toothless ; incisor-like teeth 
in the internuudllaiy ond front of the mandible. Fulcra absent in 
dil the fins. 

Genera: Gyrodus^ Afestums, J/tcro/on, Ccelodus, Pycnodits^ 
Jlcsoftoiif from Mesozoic and Tertiary formations. 

SuROKDEit Yll. L<pidos^€<ndfL — Scales ^noid, rhombic; fins 
generally with fulcra; paired fins not l^tc. Frsecperculum 
and interopcTcnltun developed; generally numerous branidiio- 
stegals,^ but no gular plate. 

Family 1. Scales ganoid, lozenge-shaped. Skele- 

ton completely ossified ; vertebra! convex in front and concave be- 
hind. Fins \nth fulcra ; dorsal and anal composed of articulated 
rays onlv, placed far badnvards, close to the candal. Abdominal 
]>art of the vcrtehral column much longer than caudal. Branebio- 
stegals not numerous, without enamelled surface. HeterocercaL 
' X^nVfosfrifs.— This genus existed as early os Tertiary times; their 
remtuns hare been found in Europe as well as in North America. In 
our x>criod the^ are limited to tbe temperate parts of North America, 
Central America, and Cuba. Tliree species can be distinguisbed, 
wliich attain to a length of about 6 feet Hiey feed on other fishes ; 
and their general rvsemblanco to a pike has gained for them the 
vernacular names of “Gar-Pike” or “ Bony Pike.” 

Family 2. Saitridtr , — Body oblong, with ganoid scales ; verte- 
brae not completely ossified ; teniiination of the vertebral column 
homoccrral ; fins generally with frxlcxn. Maxillary composed of a 
single piece ; jaws with a single scries of conical pointed teeth. 
Branchioste^ls numerous, enamellcfl, the anterior lonuing broad 
gular plates. 

Extinct Genera : Semionotus, JEugnathus, Cephcnoplosus, J/h- 
erosemxns, Propicni\ Opliie^is, Pholidophorus^ Phurcpholis^ 

\ PaAyemnus^ PtyAolrpis^ Conodus^ EnUpidolus^ Lopliiostomxa, 
Icc. 

Family 3. Body rhombic or ovate, with ganoid 

scales ; reriebne not completely ossified ; termination of the verte- 
bral column homoccrcal ; fins with fulcra, ^ilmdllorv composed of 
a single piece ; jaws with several scries of teeth, the outer ones 
equal, styliform. Dorsal fin ver}' long, extending to the candal. 
Branchiostegals nnmerons. 

Extinct TclragonoltpiSt from the Lins. 

Family 4. SphocrodoniidWm—^oAy oblong, with rhombic ganoid 
scales ; vertebne ossified, but not complctdy closed ; homoccrcal ; 
fins with fulcra. ^loxillaxy composed of a single piece ; teeth in 
several series, obtuse ; those on the palate globnlar. Dorsal and 
anal fins short Brandixostogals. 

Extinct The genus of this family is LepidolvLs. 

Family 5. ^spmo}^ync7iufir.----Body elongate, with ganoid 
scales ; jaws prolonged into a beak ; termination of the vertebral 
column homoccrcal. Fins with fulcra ; a series of enlaiged scales 
along the side of tho ho^*. Dorsal fin opposite to the anal. 

^inct: Mesozoic, uenern: Ag^orAynAtts and Delonosiomvs, 

FomflyG. Pafo(misn1dcc.— Body fusiform, with rhombic ranoid 
s^es. Notochord persistent, with the vertebral arches ossified. 
HeterocercaL All the fins with fulcra ; dorsal short Branchio- 
stegals numerous the foremost pair forming broad g^rs. Teeth 
small, conical, or cylindricoL 

Extinct Genera : from the Old Bed Sandstone — CAiroI^isani 
Aeroltpis ; from Carboniferous rocks — C<mxopt}pMmt EloniAAys, 
NcmatoplycAitts^ CycLoplyAiiuB^ Microcanodust Oonaiidus, Ehadin- 
iAthySf^ MyriolepU^ Vrosthenes ; front tho Permian— 
iliZoranfrcus, Atnhlyj^crus^ and Pygoptmts\ from the Lias— 
Cenlrol^St Oxygnathtia^ Coamdepia^ and Thrisscaiotua* 

Fomiiy^ 7. Pfa/ysomufre.— Body generally high, compressed, 
•covered with rhom me ganoid scales arranged in dorso-ventral bands. 
Notochord persistent, with the vertebrul arches ossified. Hotero- 
cercal; fins with fulcra; dorsal fin long, occupying ‘the postdoc 
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bslfof tlMtock. BiaoehiostegBlB niimenms. Teefhtabenndaror 

obtuse. • ** a- 

Extinct Oenem : ftom OiTfranifenma and Bsnman fonnatioiis 
^Eurjptotus, Stnedaiina, BurutomuSi JFardiduhySf 

ChirodttS (M*Oot). Floiymm. . , , 

SvBOBDER Yin. -dmfoiViW.— V ertebnl column mom or less own- 
Tdctdr osnfiedf hetencncaL Bo^ oorered iriili igrcloid ocue& 
Bnincmost^ls present 

Family 1. wduriefe. — ISTotofdioid^ persistent mth ^ paraaiW 
ossified Tertebm ; homocetcal ; fins mt£ fnlcia. Teeth hi a sin^ 
series, pointed. 

^ctinct. Caiunutf firom Ihe Oidite to the Chdk. 

Family 2. -Scales cyckid. Yettehm ossified; 

liomoceicol ; fins rrithont fulcm ; doniil diort Teeth ndnnte, in 
bands, ^tli canines in fnmt 

Extinct, but leading to the living representafave of this snborder. 
Genera. ftomthAliias and OoUt& Thesefishes^ 

so far as the preserved parts are concerned, cannot be disthignieihed 
IromTcleoeteons fishes^ to urhich they ore xefened '^somepalseon- 
tologists. 

Fami^ 8. u^miicfen — Skeleton entire^ osnfied ; a large 
gnlor plote ; bomoceical ; fins vrithont fnlcxa ; a long sott dorsail 
fin. Abdominal and caudal parts of the vertelw c^nxnn snbeqnal 
in extent. Branehiostegals numerous. 

Amio#— /The ** Boir-Fin" or '‘hlud^FisV (A. eolea) is notunoom* 
moil iu many of the fresh imterB of Ihe United States ; it meows to 
alengthof 2feot. Idttle is known abont its bslfits; smwfiiihea^ 
cmstacean^ and aquatic insects have been found in its stomaebL 
Wilder ^hos observed its xe^uatory actions ; it rises to the snr&cOi 
ai^t without cmittiag ^7 air-bnbble whatever, opens tile jaws 
widely, and apparently pS^ in a largo qnanti^ of air ; these acts 
of resjAntion are more fi^uen^ permrmod when the water is fiml 
or has not been changed ; ond there is no doubt that a conversion 
oTo^j^xnto carbonic acid is eSected, as in the Imig i^ of aerial 

Fo^reminsoipr in Tertiary doporfts of Ncapfli America 

hare been distugoished as JPMamiai^Bypamia 

SuMm IL — Tdtoeleu 

Heart wUh a nonrco&tractile bulbns aiteriosns j iatestiiie 
witbont ^ral valve; optic nerves decoasatiDg; skeleton 

^fied, with completely fonned vertebra ; vortebrd coloM 

aiphycercal or tomocereid ; branchia free. 

The Tdmiti form the rntgority of the fishes of the 
^ent feuna, tod are the geological snccessora of the 
nndoabted Td^ti not raing^ng feither back 
rtai^e penoi This aabdasa compriBes an infinite 
of fo™; and as^ naturally, many Gaorad fishes 

md led a nmilar mode of life, tve find not a few 
«eries,— some Ganoids nsembling 
tfc« Sf Sautoids, o&eiB the anpeoM? 

Ct»todont^ othem the ScombresoceaL ^ 

have been inclined to brfieve. ^ 

Bio Telman ate divided into rax oiden ; 

■•rS. "t 'to 

The non^^calated epinM. 

pneumatic dnet^ Air-Hadder without 

»pinon 8 '^^"Ymt^^^^*^ without 

Air-bladder, if present 3 ®gnlar or thoraeic. 

pb«tyngeals 8 eiiSr^''‘*““‘P““®“««du^^ Lower 


• — 

^of on^tiw 


sometimes elements of a spinous dorsal 
or reduced to spines. GiUs pectinate ; air-bladder without 
pneumatic duct. Skin with rough scutesi or with spine^ 
or naked. 

Order l.’-^Acandiejpterygii. 

Fart of the rays of the dorsal, anal, and ventral fins are non- 
articulated, more or less sharp-pointed spinea liie lower phaiyn- 
gesds are ^cxally separate. Air-bladder, if presenti without 
pneoxnatic duct in the adult 

Drnsioir I. AeanihoijpUrygii PcrciTormea.-— Body more or less 
compressed, elevated or oblong, but not elongate ; the vent is 
remote from the extremity of the tail, behind tiie vontiul fins il 
they ore present. Ifo prominont anal papilla. Ho snperbxanchiol 
organ. Dorsal fin or fins occupying the greater portion of the 
1 n& ; qnnons dorsal well devel<qied, genenlTy with stiff spines, of 
moderate extent, rather longer than, or aslongaa^ the soft ; the soft 
anal similar to the soft dorsal, of moderate extent or rather short. 
Yentials thoiudc, with one ^ne and witii four or five raya. 

Family 1. PEivid(e.^The scales extend bnt rarely over the vertical 
fins, ana the lateral line is generally present, continuous from tiie 
head to the caudal fin. SX the teeth simple and conhuil ; no 
barbela. Ho stay for the pneopexenlnm. 

A large &mily, represented by muuerous genoia and species in 
fresh waters, and on all the coasts ci the tmpexate and tropical 
xqgonR Camivorona 

Fossil PeicoidB abound in some formations^ for instance, at 
Mox^ Bolca, whets spedes of Zofes, j^n^is and Gifdopoma 

(both extinct), Dulea, SenanvSf Apogon^ Thmg^n, and PriAipomia, 
^ve been recomiized. Jhrqpefoa is a genus recently discovert 
m the marls of Aix-en-Frovenca A qwsdes of Ptrett is known 
from the^fireshwater deposits of Oeningen. 

^ £«nm K^Ferca, (Petch), Stniperm, JPereUmrn, 
fBosra, irfito, Aammoperea, PereaMrax, Aeerim (l^ne), 
PiUomaf Bofeosoma, Amro, Cenfropomiie, EnopJoaua. 
^anm^tis, AnMas, CattaiiOiiiu, Serous (Sea-Pendi}, Anmer- 

imupUeM, Ataomeq^aue, 2t,riodon, OmSprim, JWesimim, 

lipoma, 

menam^ BapaP^yt, JHagramma,Eyperoglmihe, LcMa.Biaio- 
0am, Btten^Omdm, DmUx, Spr^ma, 

Baiatt,8nmris, Ceesio, BrythriaOj/s, Oliganamastm- 

Fan^y 2. ^camfj^itnea. — ^Body compressed and derated 
covered with sedes, dther finely ctendd or smooth. Lateral 
continued over the caudal fin. hlOTtohi 
.gra^ly small, with lateral deft. Teeth 

^tbout canines or indsots. Dorsal 
im coniostine of a amnnnft nnA a/%n: ..i « 



M verticd fins moro or less 
walea The lower rays of the pectoral 
SbSSS ^ thomoio, iSh one 







1« OMaoewu, Jcirioeftw, goTatanftito. 

They are of 

FimSwa mvertebnites. 

to the eecand doaA anelrimihir 

PeetonxUdiort, ventnils with one sp&ie and five taye. 

B tide; Mkte "I***? or moht 


uMiciuo, oat in 0 
“^PUMondfiTOwys. 
®®«»s Omaorw, 


^ SeaOanu, OKata, Omiiau, JW- 
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Fa^AyTMiioiponf DipterMon, OymnocrotmlvttSf Qirella, 
Jk VJIflV* Mr Do^ixowinf HaplodaetyiuSi Sargus (Sheep's Head)i 

LShrinus^ SphoBTodon^ PagruSi PageUitSf CkryaophrySf and JPime- 
lepterw. 

The eztinot forms found hitherto are ratixer numerous ; the oldest 
come from the Cretaceous fonnation of Mount Lebanon ; some 
bdongto liviimgenepii as Sargust Pagellua ; of o&ers ihnn Eocene 
and Miocene mrmations no Uving representatiye is inoxm-^jSpam^ 
oduSf Sargodon^ Capitodtia^ SwiddmB^ Asima. 

The SoplogwUhidm are a yeiy small family distinguished "by 
confluent teeth, and allied to the sea-breams/ 

Family 6. Oirrhitidois ^ — ^Body oblong, comn^ed, covered Trith 
cycloid scales ; lateral line coniwuous. Month in front of the snou^ 
with lateral cleft. Cheeks without a bony stay for the pnepper- 
culum. Dentition more or less comj^ete, composed of small pointed 
teeth, sometimes with the addition of canines. One dcml fin 
formed by a apinous and soft portion, of nearly equal devdonment. 
Anal wiu three spines, generally less devdoped than the soft 
dorsal. The lower rays of the pectoral fins simple and generally 
enlarged; ventrals Ihotacic, but remote from the root of die 
pectorals, with one spine and five rays. 

Genera ; Oirrhiteas Ohironemus, Ohilodactylust Ifendomna, Nema^ 
dactylw, and Latria. 

Family 6. — ^Body oblong, more or less compressed, 

covered with ordi^ry .scales or naked. Cleft of the mouth lateral 
or subverticaL Dentition feeble, consisting of villiform teeth, 
and generally without canines. Some bones of tiie head armed, 
especially the angle of the pneopereulum, its armature reodving 
additiond support by a bony stay, connecting it with the infraorbital 
zing. The sj^ons portion of the dcH:8al fin equally or more de- 
veloped than the soft and the anaL Yentrols thorado, generally 
with one spine and five soft rays, sometimes rudimentary. 

Gknera : Bwrpma^ OlypUiudm^ Zioacarpius, Seiarehes, 

PleraiSf Apiatua^ A^optta, Synmckti^ Microptiat OMriamoda€tylu$t 
T(Bnian^ua^.(kntripo^^ PmUjoraga^ Tetrarage^ Froaopodasya^ Aplo* 
adia^ Triclwplaura^ uamiiHpUraa^ ifnicmSa and Pclor. 

Family 7. Nandidta . — ^Body oblong, ooiwressed, covered with 
scales. Lateral line interrupted. Dorsal fm formed b7 ^ spinous 
and soft portion, tiie number of spines and rays being nearly equal ; 
anal fin with three spines, and with the soft portion siinilar to the 
soft dorsaL ^ YentraTfins thorado, with one spine, and five or four 
rays. Dentition more or less complete, but feeble. 

Genera : Fleaiqpa, Trachinopa^ Badia^ Nandmf and CaUmra. 

Famfiy 8. Folycentridoa , — ^Body compressed, deep, scdy. La- 
teral line none. Dorsal and anal fins £mg, both with numerous 
spines,^ the ^^Dous portion b^g the more devdoped. Yentrals 
thoracTc^ with one spme and five soft rays. Glheth feeble. Fseudo- 
branchim hidden. 

Genera : Folyeentrua and JdmodrrJiva. 

Famfly 9. TeuUvididca . — Body oblong, strongly compressed, 
coi^d with very small scales, iktmul line continuous. A single 
series of catting indsors in eadi jaw ; palate toothless. One dorsal 
fin, the sj^ous portion being tiie more developed-; anal with seven 
sj^es. Yentral fins thoracio, with an outer and an inner spine, and 
with three soft rays between. 

Genus: TciiHvia. 

Divisioy n. Aeanthtpiefygii Baryc(farmea . — ^Body compressed, 
oblong, or elevated ; head with huge mndferons cavitiecf, whidi are 
co^red with, a thin aldn, Yentral fins tiiorado, with one spine 
and more than five soft ra^ (in Maiiacentria with two only). 

The fiimily of Berysidm nos a very remarkable g^graphiciBl dis- 
tribution, whidi has been noticed atpp. 679, 681. Members of this 
family bdong to* the oldest Tdeosteons fiAea, the majority of the 
Acanthoptezygians found in the Chalk being Berycoms. Beryx^ 
and Jdyripi^tia have been found in several species, 
TOth other gmiera noweztinct: — FaaaJid(d)tryx^ Beryeopaia^ Homonatuap 
wcnostomo, ^hanocaphahia^ Aemua^ Hophptar^ Flatyci^tta. 
Fodc^Bj AcTogaakTf MfuroUpia^ and J2AaooZep£s. 

genera : MtnuHxnMat Hephatethfoa^ TviuMebAyaj Anoplo- 
gfX^^BeTyx.MeJamphaaa^Palym<Aa^MyHpT^^ andjEroZocenfr*t£^ 

.Sur^onnea.— One dorsal fin only, 
much shorter than the anal, which is long and many-rayed. It o 
superbrandiial oigan. ^ 

One fanuly, Kuriidfa. 

Genera: and jEiertus. 

ibZyRcm(fomca.— Two xafher 
somewhat remote ftmn each other ; free filaments 
at the humem oitm, below the pectoral fins ; mneiferous canals of 
the head wdl developed. 

Family, ^lymmad ^ — ^Bodyoblong, rather compressed, covered 
with moqth OT veryfeebly ciliated scales. Lateralltoe continuous, 
bnout mmeenng beyond the mouth, which is inferior, with lateral 
deft Eye l^nil, loige. Yilliform teeth in the jaws and on the 
palate. Yentrals thotacu^ with one spine and five rays. 

Genera : Folynmxta^ Feadanamua, and OtOeoidea. 

Division Y. Amnikaptarygii Sdamifin^ea soft dorsd is 
more, generally much mor^ devdoped than the apinons and the 


anoL No pectoral filaments ; head with the muciferons canals well 
developed. 

Fanuly. " Sdanidoa , — ^Body rather don^t^ compressed, covered 
with ctenoid scales. Latem line continuous, and frequently 
extending over the caudal fin. Mouth in front of the snout. 
Eye lateral, of moderate size. Teeth in villiform bands, some- 
times with the addition of canines ; no molars or indsor-1^ 
teeth in the jaws ; palate toothless. Itecmerculum unarmed, and 
without bony stay. Yentrals thoracic, with one spine and five soft 
rays. Bones of the head mth wide mndferons dumnels. Air- 
bladder frequently with numerous appendages. 

Genera : Lanmua^ Fogoniaa (Drum), Miarepagon^ 

J^elria^ XencAurKS, Sciwna (Meagre), Fackyurua^ OMithxta^ 
Jkcyhdon^ and ColliehUvya^ 

Division YI. AemihtpUrygii -The upper jaw is 

produced into a cuneifonn weapon. 

One family, Xiphiidm (Sword-Fidies), with the genera Xiphiaa 
and Histiapnarua. 

Division YII. AeanOupterygiiTHi^ — ^Bodydongate, 

compressed or band-like ; deft of the mouth wide, with severm 
strong teeth in the jaws or on the palate. The spinous and soft 

I portions of the doxeol fin and the anal ore of nearly eqnal extent^ 
oim, many-rayed, sometimes tenninating in finlets ; caudal fin 
for£^, if prssent. 

The family of THchiuridaa is composed of the following living 
genera: NedMua^ Nesla/rekua^ It^dopm 
(ocabbard-FiBh), THidiiurua (Hair-Toil), F^nnulta^ ghyraUea^ and 
Cfempylua, It was wdl represented in the Cho^ and later forma- 
tions by Enahadtia^ Awiuinelim,^ Nanuptaryx^ Xiphamterua^ Sami^ 
ihyraBaa^ and TrUMuriiMhya* Two other graera, Falcaorhyndma 
and NcmfrAyncitM, bdong to a distinct though allied &mily. 

Division YIIL Aeanthaptarygii Catia^xamlnifoTmaa. — Spines 
developed in one of the fins at least. Dorsal &s mfher continuous 
or doM together ; the spinous dorsal, if present^ always short : 
sometimes modified into tentodes, orinto a suctorial disk ; soft donu 
always long, if the spinous is al^nt ; anal similarly devdoped as 
the soft dorsal, and both generally much longer than the spinous, 
sometimes terminating in finlets. Yentrals, thoracic or jugular, if 
present^ never modified into an adhesive apparatus. No prominent 

Fam^^ AavnuridcB, — ^Bo^ compressed, obloi^ or devated, 
covered with minute scales. Tail generally ormea with one or 
more bony plates or spine^ which ore developed with age, but 
absent in very young indiviauals. Eye lateral, of moderate size. 
Mouth small ; a sii^e series of more or less compressed, sometimes 
denticulated, sometimes pointed incisors in each jaw ; palate tooth- 
less. One dorsal &, the spinous portion being less devdoped than 
the soft ; anal with two or three spines ; ventral fins thoracic. 
Nine abdominal and thirteen caudal vertobne. 

Genera : AeantAurua (Snigeon), Xasaua^ and Friamirua. 

Extinct species of Acuxithurtta and Biutatta have been discovered 
in the Monte Bdca formatioii. 

Family 2. Olttrang^o !. — ^Body mote or less compressed, oblong 
or elevated, covered with small scales or nokea ; eye latoaL 
Teeth, if present^ conical. No bony stay for the pneoperonlum. 
The spinous dor^ is less devdoped than the soft or the 
either con^uons with, or sepaiatea ^m, the soft portion ; some- 
times rudimentary. Yentnus thoracic^ sometimes rudimentary 
or entirely absent. No prominent papilla near the vent. GiU- 
opening wide. Ten abdominal and fourteen caudal vertebrse. 

(S^eia: ftww® (Hoise-Madcerel), Argyrioaua, iTicreptaryx, 
Smala, Sanolella, SeriOiekihya (Yellow-TaaB), Bauerataa (Kbt 
Fish), Cfhanmima, Ziehia, Temnadm (Blue-Fish), ZaOariiia, 
Fempaia, Traehynoiua, Fimmelaa, FaaBm^ PlaUix, Zmdua, 
Anamaltpa, Ompraa (Boar-Fish), Antigania^ Diraimaa^ Ecmda. 
and Memben of this family appear first in Gretaceous 

formations, ymexe thqrare represented^ Flataix and some caranx- 
l ye g enera (Fbnier and AMditJiya), They are more numerous in 
Ttotiary formations, especially in the strata of Monte Bolca, whore 
s^e still listing genera occur, as Zanalua, Flatax, Chranx 
{(^mg<pda\ Armpyrna (Famar), Zichia, Trachyna^na. Of 
o^ct graora ae following belong to this family i—Paaudmmiar 
(^cata), Amphiatiim^ Archasua^ BuUar^ FlianemuaO). and Nemtb- 
pharua* 

Family 3. OyUM^—Boij elevated, compressed, covered with 
small scaii^ or with bucklers, or naked ; eye lateraL Teelh conical, 
stay for the pneopercnlnm. Dorsal fin composed 
or two distinct portions. Yentrals thoracio. No prominent papilla 
near vent. GDI-opening wide. More than ten abdominal^nd 
more than fourteen caudal vertebrm. 

Genera • Zaua (John Dory) and CyU/uSm 
FamDy 4. StmnataidaB . — Body more or less oblong and com* 
prossM, coveted with very amall scoles ; ^ye lateraL Dentition 
very feebte ; ooso^agns armed with niimerous homy, barbed pro- 
cesses. ^ No bony stay for the pneopereulum. Dorsal fin ftingiA 
lo^, without distinct spinons division. More than ten abdominal 
andT more than fourteen caudal vertebne. 

xn. ~ 87 
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Genera : l^romaUiiu and Cenirolof^us, 

Tan^y 6. (k/rnphanidm.^'BQdy compressed ; erelaterid. TeeUi 
conical, if present ; cesop&gu smooth, ^o bony stay^ for 
the pneopereulmaQ. Dorsal && eingle* long, \nthont distinct 
spinous dmsioD. Mon than ten abdoiunal and more than four- 
teen caudal 'rartebm. 

Genera: Corujphana (Dofobin), Srama^ Lampi^s 

(Sun-Fish^ Ftmilis, S^adtg^xluaf J?£ana, Jlusonia, Mena, Foim : 
Gbni(DpiuifnT»- 


oorered ^th cycloid scales of moderate size ; eye lateniL bony 
stay for the jmeoperculnin. Dorsal fin 'irith a &ttnct ^nous 
portion separated from tbe soft ; sometimes finlets ; caudal forked 
llore than ten abdominal and mon than fimrtecn caudal vertebne. 

Genera : GbsitocAiima, ATimem^ Henes, and Gttbfctps, 

Famify 7. JSeomAiida^ — Dody oblong, scarcely compressed, 
naked or covered mth small scales ; eye latent Dentition wdl 
developed. 17o bo^atay for the pneopereolnin. Twodor^ fins ; 
g^erally finlets, Yentms thonudOi nith one B|^e and five rays, 
luore than ten abdominal and moro than fourteen candd vertobRc. 
Genera: 2%yiMiw(Tunw, Bonito, Albocoro), 

Paamys^ AuasU, Cphfum, Eiawte^ and EAentis (Soeking-Fishh 
^ Family 8, 2VneAi'nfchs.*^Dody elcx^te, low, naked or covered 
with scales, ^Teefh small, conicaL 3Sfo hray stay for theproeopcN 
alum. One or two dorsal fins, Rnmima TwwMnn vamn JLm. 


en abdoramal and more than fourteen caudal TertebR^ 

T^iniu (Weever), (Ftan^aodoah PMs, JSiUaga, EavfeAthm, 
Bath^rm, CkataAthtp, AffarOU, Aeanlhaphrttbfmeffinvs, 0^- 
ArufAit, Triehodon,Pi^auijL Xatau*. 

Traekvu^sb^i Aeudoal 

ATaheam ~ 

Family fi 

'1^“’ " *>**> «““11 scales.' 2fo Bonv 

fw thejmeopoBii]^ Jfeett eoaical, small or of 


*««. xae spinous do 

fiwmng a sort of ann. tmminAffnsr nones ate jprbloim^ 

and a half, thre& or thiw and a hatr ^ GlUs two 
absent ' ^ *™"^«^?P«efidobranfdito 


^US, Ifel^^w, Bimado- 





nir-bladdcr absent One short dorsal and a similar anal fin, onpo- 
tito to each other. Vcntml fin present Ovarian sacs clo^ * 

One genus only is known# i^sus. 

Division IX. Acaikthcpier^fii Gobf^formes,— -The iminoiis dorsal 
or qnnora po^on of the dorsal, is alnays present, short, either 
Gomposra of flpsible spines, or mudi less developed than tlio 
soft ; the soft dorsal and anal of equal extent. ICo bony stay for 
tbe angle of the pneoporeuluin. VenlTals tboracic or jn^ar, if 
present, composed of one sjune and five, rarely four, soft rays. A 
prominent anal papilla. ^ 

Family 1. Dmbofi JLmp-Snckcis),^Body thick or oblonm 
na^ ortuber^ar. Teeth smalt Vcmtial lins with one spine 
mad fi^ ray^ all being ip^^ntaiy and fonnwg the osseous rap- 
port of a round disk, whicli w surrounded by a cutaneous frim^ 
^H-opemngs narrow, tlio gill-membranes bting attained to tiio 
istbmus. 

Genera : CyclejpUrtts and Zipurff. 

Fa^y X Gdbiidm (Gobies).— Body elongate, naked or scalr, 
reeth gencjnlly smalt sometimes with canineq. TIic spinous dotml 
or p^ion of the dorsal fin, is the less developed, and comitosed 
of fiuiblo rallies 5 anal similaTlv develoited as the soft dmat 
Sometimes the '^tinla arc united into n dnk, GiH-opcaing mom 
or less nanow, ttc gill-incrohiancs being attached to tho isthmus 

i^opbttofmus, Eoltcphthalmxts, Eicoiris, 
^niijKs, Calhonymne (Dragonet), Eenthtmhilva, Am- 

Ss flSfea'*'' ZuciogoMw, Oxymttopm, «nd, 

rampo^ of spines only ; anal more or less long : caudal fin mib. 

clonwrtci comptMsed, covnwl 



Hjowcic, composed of one sinuo and fiva 
vertchno exceedingly nuinenms. 

Genus: ^to(Band.Fiah^). An allied faUy nm Ihe Tn-cRo- 

with xVfeAonsf ttt anil ^ ^nauh 


Gul-opeuing wide 

Grau8; _ 0 ^o(uana.JH 8 bes}. An olliei! 
negtfff, with jy^onofws and IJemrroeaieg, 

.3‘i£&E“-i5MS”Ssar^K‘S: 

S’”?! •ftsrfomntva, ZanioJ^is, 

the “gth of the tack, 

fcvclc^ nsthi 


DmsMw W 7^ .r AMstacmUlii^ 

with ^ or composed of Anu!? cither short, 

with stS^* X^iT®-, 

^ *«««a SS;;r^^™S TOh-wUtt- 
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"Eye lateral, Imgo or of moderate aize. Gill-openings Tiide- Verte- 
bra very nmnerons. - ^ ^ 

Genera: Atherina, AtherinichthySg and Tetragonurus. 

Family 3. Mugilida: (Grey Mullets),— Body more or less oblong 
and compressed, covered uiui cydoid scales of moderate size; latoal 
line non& Cleftnf the mouth murow or of moderate iridth, mth 
or \nthout feeble teeth. Eye lateral, of moderate dze. Gill-open- 
ing idde. The anterior dorsal fin composed of four stiff ^mes. 
Vertebra twenty-four. 

Genera: ITugilf Agmnostoma^ and Myxuam 

DivisiOK XIL AeanihgpUrygii GfedfWfcC^bims^The ^mous 
dorsal is con^sed of isolated s^es, if present ; the Tentrals are 
either thoracic or have on abdominal rasition in consequence of the 
prolongation of the pubic bones 'whicn are attached to the humeral 
arch. Abutii smetf, at the end of the snout, which is generally 
more or less produced ^ i. 

Family 1. Body donrate, compressed. Cleft of 

the month ohlique ; vfiliform teeth in the jaws. Operchlar hones 
not armed ; inraorhitds covering the cheek ; parts of the skeleton 
forming incomplete external maO. Scales none, hat general^ 
large scutes along the side. Isolated spines in front of the soft 
dorsal fin. Ventral fins abdominal, join^ to the pubic bone, com- 
posed of a spine and a small ray. Branchiostegols three. 

One genus only : OntslTosteus (Stickleback). 

Fomuy 2. hlshes of greatly elongated form ; the 

anterior bones of the are much produced, and form a long 
tube, torminatiag in a narrow mouth. Teeth small ; scal^ none, 
or smolL The spinous dorsal fin is either formed l^feeble isolated 
s^es or entirely absent ; the soft dorsal and anal of moderate length; 
ventral fins thoracic or abdominal, composed of five or six rays,with- 
out spine; if abdominal, they ai® separate fh>m the pnbic bones, 
which remain attached to the humeral arch. Branchiostegals 
five. 

Genera: Fiatiilaria^ Aulodmua^ Aulimpst and Aulorhynehus,. 
Ohe first three occur also in Eoceneformations. Other fossHgeneza 
ate Uroq^hen and ^hampkosus. 

Division Xni. Aeanthqptcrygii GeniriSG^fimnes , — Two dorsal 
fins ; the spinous short, the soft and tire anal of moderate extent. 
Ventral fins truly abdominal, imperfectly developed. 

One family, Centrisetdas^ with two genera, C^riscus (Trumpet- 
Fish, Bdlows-Iish) and Amphisile, 

Division XIV. Acantkoptcrygii Gfobtesoe^ormes , — ^No ^inous 
dorsal ; the soft and the anal short or of moderate length, situated 
on the tail ; ventral fins snl^ngnlar, with an adhesive apparatus 
between them. Body naked. 

Genera; CfhortsoemmttSf Catylia, Sieyaaea, Gohiesox^DipIocrepiSf 
CmidogctsUr^ Tra^Ioehismus, Zepadogeuter, and J^^topUrygius* 

Division XV. Acanlhm^Urygii Channiformes. — Bodydongate, 
covered with scales of modmte size ; no spine in any of the fins ; 
dorsal and and long. Eb superbranchial organ, only a bony pro- 
minence on the anterior surface of the hyomanmbnlar. 

Genera : OpTHoag^halus and Channeu 

Division a VI. AeanthcpicrygiiZabyHfUhibmnchiu — ^Body com- 
pressed, oblong or derated, with sedes of moderate size. A 
superbrandiid organ in a cavity accessory to that of the ^Us. 

Family 1. Zab^nihid . — ^Doisd and and spmes present, but in 
variable number ; ventrals tboracic. Lateral line- absent or more 
or less distinctly intermpted. Gfll-opening rather narrow, 
gpl-membianes of both sides oodescent bomw the isfluans, and 
scaW ; gpls four ; psendobranchue mdimentmy or absent. 

Genera: AfiaoaSt SpirobraiichttSf Oten/ojSmag JMyacanihuSt 
(Paradise-Fish), Omhranienus (Goramy), BeUa, and 

Micraeanihtta. — Allied to this family is Zueioeephalus, 

Division XVII. ArndhapUirygii ZophUiforincs ^ — ^Body ribbon- 
draped, with the vent near its extreraly ; a ^oit and bdund 
the vent ; dorsal fin os long as the body. 

Only one genus is known of this division or fan^y, Zephdea. 

DmsioNXVIIL AcanihopUrygii Twniiformta (jubhon-Ftehes). 
—Body ribbon-shaped; doisd fin as long as the body; and absent; 
candd rudimentary, or hot in the longitndind axis of the fish. 

Genera : Trachy^rus^ l^ylcpkof^^ and Jdegalecus^ 

Division XIX Acanlhoj^rygii A'bfaoanfAi/bmea^Dorsal fin 
Aort, imposed of d&ort, isolsM spines, without a soft portion. 
And fin very long, anteriorly with many spines ; ventrals abdo- 
mind, with more than five soft and severd unarticnlated rays. 

One genus only : IMamUlvus. 

Onnnn IL — Acardbopitrygii ThBiryngognMM. 

Phrt of fhe^rays of the dorsal, anal, and ventid fins are non* 
articulated spines. !nie lower pnaiyngeals coalesced. Air-bladder 
without pneumatic duct. 

Family 1. PimoGcniridak — Body shorty compressed, covered with 
ctenoid cedes. Dentition feeble ; pdate smooth. !lAe lateral 
does not extend to the candd fin, or is interrupted. One dorsal 
^.with the ^inons portion as wdl devdoped as the soft, or more: 
Two, sometimes three, anal ^ines ; the satt and iritni] ar to the 
soft doraaL Ventral fins thoracic, with one spine and five soft 
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rays. Gills three and a half; psendobranchim and air-bladder 
present. Vertebra, twdve abdomind and fourteen caudaL 

Genera: Amphiprion^ Premnas^ Das^Uus, ZcpidozygiiSj Pam* 
aeentnis, Glyphid^onf Parmog and EdiasUs. Fossil : Odanteiia, 

FamUy 2. ZaSrtdo^— Body oblong of elongate, covered with 
qrdoid sedes. The lateral Ime extends to the caudal, or is in- 
teimpted. One dorsal fin, with the spinous portion as well 
developed as the sofl^ or more so. The soft anal similar to the 
soft AisaL Ventral fins thoracic, witii one spine and five soft 
rays. Palate without teeth. Branchiostegals five or six; g^lls 
three and a half; psendobranchhe and air-bladder present. 
Idiotic appendages none ; stomach \iithoat emed sac. 

Greneia : Jkcfo-iesand OhmtVo&rus (Wrasses), Tatiiogog Ctenolabrus, 
AeantholabruSg CmbroIabruSgZaehnoIamuSgMalaeqptermfGifsypJii^^ 
OhiliwuSf Anampses, PlatyglossuGf Novaetda^ JziliSg Carts, 

Chceraps, JSiphoefiiluSt Semieossypkus, Traehoeqpus, Decodon, PUr^ 
"agagtis, CUpticus, Zamehtkys, J^hraides, Duynucric^ CirrMlcd>ru8, 
DoTatonatuts, I^Mndochilinus, Hemigymnua, Gomphoaua, Ckcilio, 
CymoluUa, Pseudadax, Searua, Soariekthya, Callyodan, Paeuda- 
aeoTua, Odax, Caridodax, Oliathiropa, mdSiphoni^nal'hua, Fossil: 
Nummapdlatua, FhyUadtts, Taurinidithya, and ^erlonia. 

Family 8. JMjiatoddm , — ^Body compressed, devated or oblong 
covered witii cydedd sedes ; laterd Ime continuous. One dorsal 
with a spinous portion, and with a sedy sheath along the base, 
wmdi is separated oy a groove from the other scales ; and with 
three spines and numerous rays ; ventxd fin thoracic^ with one 
spine and five rays. Small teeth in the jaws, none on the 
pdate. Psendobranduse present. Stomach siphond; pyloric 
appendages none. Viviparous. 

Genera : DUrema and SysUroGa/rpua. 

Family 4. Ohramidea . — ^Body devated, obloim or dongate, scaly, 
the scales be^g generally ctenoid. Lateral mie intem;^d or 
nearly so. One dorsal fin, with a spinous portion ; three or more 
anal spines ; the soft and similar to the soft dorsal. Ventrd fins 
thoracic, with one spine and five rays. Teeth in tiie jaws smdl, 
pdate smooth. Fsendobianchise none. Stomach caecal; pyloric 
appendages none. 

Genera : Etroplua, Chremis, EemidiTamis, Partiroplvs, Aeara, 
Scros, Eee&rqphia, IfeaanatUa, Petenia, Varu, Sygragonua, Ciehla, 
Orcnidckla, Chcetolnundhvs, Meaopa, Scdangperca, O^ha^, Sym* 
phyaodan, and PUrafj^yllum, 

Oedeb lll.^Aiicmidhini. 

Vertied and ventral fins without spinous rays. The ventrd 
fins, if present, are jugular or thoradc. Air-bladder, if present, 
without pneumatic dnet 

Division 1. Anaeanthini Gtedoldri.— Head and body symmetric- 
ally formed. 

Family 1. ZyeodidcB. — Vertied fins confluent. Ventrd fin, if 
present^ small, attached to the hnmeid ardi, jugular. Gill-opening 
narrow, the ^-membrane being attached to l£e isthmus. 

Genera: Zgeodea, Qymnelia, Vranedea, Micradea/mtia, Blcn* 
nadcamtts, an^ Maynca, 

Family 2. Gadidas, — ^Body more or less dongate, covered with 
small smooth scales. One, two, or three dorsal fins, occupying 
nearly the whole of the musk ; rays of the posterior dorsal well 
devdoped j one or two and fins. Candd fine from dorsal and 
and, or, if tl^y are united, the dorsal with a strafe anterior 
portion. Ventrals jpgnlar, composed of severd ray^ or, if they 
are reduced to a filament, the dorsd is divided into two. GiU- 
opening wide ; the gill-membranes generally not attached to the 
isthxnns. _ FSeudolunnchim none, or glandular, rndimentBiy. 
An air>bladder andpyloric appendages generdly present. 

Genera: GMt£s(Cod-Fidi,iladdodc, Whiting, PollacI^ Coal-Fish}, 
Cfadicudua, Mara, Bbrinda, Halargyreus, Jadanantia, Merlucdits 
(Hake), Paeudophyds, Ldtlla, Phydeulua, XJraltfiua, Zemofnema, 
Phyds^ Hdlaparphyrm, Zeia (Burbot), JHoha (Ling), Ifatdm 
(Rockung), jSinieepa, Bregmaoeroa, Muraemlcpia, Ghiaamodtia, and 
Broamitta. Fossil zemdns are rare : Nemqpteryx and Pdlae^^adua 
from the schists of Glaros, a formation believed to have been the 
.bottom of a very dera sea. In the day of Sheppey epedes occur 
allied to Oadtia, ITertucdua, and Phyda. 

Family 8. 0][kidiidaa. — ^Body more or less dongate, naked or sedy. 
Vertical fins generally united ; no separate anterior dorsd or and; 
doi^ occnpymg the greator portion of the back. Ventrd fins 
rndimeniaiy or absent, jugular. Gill-openings wid^ the gill-mem- 
branes not attached to tiie isthmus. 

1. BroMiftaz Ventrd fins present^ attadied to the humerd arch* 
Genera : Brotiila, Zudfitgtt, Bathynedca, Aeanthonua, Typhlanua, 
Aphyonua, Bhinonus, Sireinbo, Pieridium, Brobulophta, Hdlidtmua^ 
Dificmatiehithya, and Bythites, 

2. Ophidiinax Ventrd fins replaced by a pair of bifid filaments 
(barbds) inserted below the ^ossohyaL Gmeia : OpMdivm and 
CftnypUrua. 

8. FUrarfeTinaz Ho ventrdfins whatever; vent at the throat. 
Genera; Merasfer md 

4. Ammodytinnz Eo vented fins whatever ; vent remote ftom the 
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bead ; yejy iride, the giU-sieinhnuies not bein^ nniteiL 

Gene»: Ammodj^ea (Sand-l^) and Bledxria, 

5u OaimpgadiTta : ventral fins whatever; vent remote from 

the hrad; mll-openinra of moderate width, the giu-memhianes 
beiz^ united below the throat not attached to the isthmns. 
Genera: (^^roisrodus and 

Family i. Macruridau — Body terminating in a loim, compressed, 
tapering fail^ covered with spiny, keded, or striaVed scales. One 
short anterior dotsd ; the second veir lon^ continned to the end 
of the tail, and composed of very fedfie isrs ; and of an extent 
similor to that of the second dorsal; no candaL Yentral fins tho* 
racic or jognlar, composed of several rays. Peqs-sea Godoidsi 
Genera: Jfiierurur, Cmryu^nmdcs^ Jfacntrontts, Sfalaeocg^luSf 


kuu 

Dmsiox IL jdaneanACaf i^unmccfoicfef,— Head and part of the 
body nn^ymmetrically formed. ITiis division consists of one family 
on^: Fieuronedidta (Flat-Fishes). 

toera : PaOtod^s^ Sippogloasiu (Eolibnt), Et^potflosaoides, Tt* 
jdiritia^ Shonibva (Fnihot, Brill, Whiff), Phnpiorhombics (Top- 
Knot), ^rne^huner, Patudorhomhua^ Shomloidichlhip, Ciihania, 
AntieUharua^ BraAypUwa^ Samaria, Pacttichthya, Citharidtihya, 
EemMmbus, Paralicfdhy^, Liopsctta, Zm^nceita, I^doj^ia, 
nysant^eita, Plcurmeda (FIdce, Dab, Flounder), Bhomlowlta, 
nrophrya, Paammodiscua, Ammotntia, J^torhampkua, Bemataps, 
laDops,Paxil€pa€t(a, gbilmfSoIe), ^ynapfirnr, ^sopia, Oymna^irva, 
Cy^oanu, Soleaialpa, Apioniehthya, Ammopleurms, 4pAor£rffa, 
and Piagusid ^ ^ ^ t 

Oedep. IV.—: 


the fia-ays articulated, only the fest of the dotsal and pcc- 
ispometmes Mdfied. Teabal if present, abdominal, 

wthOTt -Air-bladder, if present \rith a pnenmatic duct 

(except in &o»iSnm(f<iX i" 

nahed or rtith osseons scutes, hnt 
present; niaxiUaiy hone radimen- 
rt^£^?*“*?*“*ff®pnrttoninaxinarvharbcL Mar- 
intennaxillinw only. Snb- 

A laigB famili ‘ ‘ 




7. Fifiiridie Qpfs(h<^icro:. 

A. Kcmatcgcngiriax Hcptiptcms Netnatogenys. 

B. 7i*feAom3^m’na: Tricliomyctcrus, KrcmopUilus, Pati- 
odon, 

8. SBurvda Branchitolaix Stcgophilns, Vandellia. 

Family 2. Body naked or scaly, ^[aigin of the 

upper jaw formed by the interroaxillatr only ; opercular apparatus 
sometimes incompletely developed, llarly^b none. Gill-openiug 
very wide ; pseudohranchia! well develoivcd. Air-Uarlder no^ 
Adipose fin present The cg^ arc enclosed in the foes of the oraiy, 
and excluded by oviducts. Pyloric a]ijiendagea few in nunibcr or 
absent. Intestinal tract very short. 

Genera : Sauma^ Bathyrtitnia, Baihyptmia, Earpodon, Sap^luf, 
Ipnopa, ParaUpia, Svdia, Play^vs, Anlopva, Chhrophthaimvs, 
Seopeiosaunts, OJonfoslmvs, and ICannohmchivm. Fov>tl : Omi'- 
roidta, Eemisaurida, Pdraswpelna, aud 

Family 8. Q^pnnufrr.— Body generally cowred trith scales; 
hc^ naked, ^klargin of the npjier jaw formed l>v the interniaxH- 
laries. Belly rounded, or, if trenchant, withont ^rifications. Xo 
adipose fin. Stomach withont blind sniv Prloric apiieiidises 
none. Mouth toothless ; lower plnryngcal bones uvU dcreloii^ 
falmform, subparallcl to the branchial arches jirovidoil with teeth 
whu^ am ananged in one, two, or three t-ws. Air-bladder large, 
divided uto an anterior and posterior poTiian by a constriction, 
intoarightoraleft portion, enclosed in ano^-cous caii-nle. Ovarian 
sacs doscA 

*ul^ of " i? “O't noinctomlv miir-ntcd in 

the fte-h tntcisof the Old orld and of North America.' Nmnenu. 
f^ rcmpins are also found in Tertiary fnihwatcr formations: 
tte majority can ho wfetied to existing Rentra : Tl.f/nn- 

blowing cliawcteis different from 
“S? “’’’"S mnera : fi/eJunu, Jfeaipyjihw, .Vul^Kyprinuf. 

tJiM 'thTfin «f forme and habit. Sthw famUy 

♦!l ore raflicicntly numerous 

to deiund a further rahdinsion ofOic family into eronp*. 

* Calostomus, Moxostoma, Solcrognathns, Car. 

JCaT*J. Chnssins Catls, Ciiriiin.'i, 
lyiognotltBs, Ahrortomu% 
2*™^%"\_Cr^««hilus dymnortomns, Kpab-eorlirncliu^ 

ra^duchthys, Alhallchthy^ Oreinus Scfiirothorax, rtvd}olnrl>i^ 


Cochiognathn;!^ 


wrnwmmM mw MAVUWii 

B s ^as, Heteiohianchni 

a Cmdoj^nis, Cqudo^aaiai Chaca. 

: Hypi^thalmiu, Hebgcnes. 


““Stich 


ihx^lossuin, Rfiniehthys. 

3. Moteiathyina : lihoteiehthys;, 

4. Zepto^rbina ; Lcptolxirbas. 

‘ Aphj-ocyitrfe. Amhly. 

e. Smijilolitia i Cyprinion, Sminlotns. 

7.^enccivnd,m-. Xcnocypris, Patacanthohnmui. Jlyrtaco- 

OrtWit SSfu!^ Oimto- 





I ®PP*f jaw fonncd*S%he^^£™!l?*ii^*?*^ naked. Maroin of the 
I akort, the former hdmi wV anifaind fins 

col^ Teeth none,^fer In tl^Sn^^T®^*®«rtel.Ba 

”“*■ Stomachdi*oLal; no»riiSe««iS^ I " Barlwls 

Iona &ot°^rtd^ 



tO^esdosed! «w-waddeT-lona not fividii 

kathda none, with scales, head naked; 

5sendohMcEi/''"‘“S ^®®“» of the 

I->Wii8ma.irnano8tomns, 
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2 . Curimatina : Gurimatosi Prochilodnsi Cicnotropns, Hemiodu^ 
SacGodoni F^rodon. 

8. Oithanninai Citliarinns. 

4. Ana^maiina : Leporinns, Anostomusi Rhytiodus. 

5. Kannocharadna : Nannoclmnix. 

6. Tttragonopterimi Alestes, Totra^noptcms, Chirodon, Slcmlo* 
bxycon, GastropelecuSf Flnbncino, Scissor, F^oudodiolceus, A^yo- 
clmrax, Chalcous, Biycon, Chalcinopsi^ Bxyconops, Creagrutus, 
CSbaldnns, Fhbuca, Faraj^xiiatcs, Agoniatcs, Nanntetliiops, and 
Biyconcetbiops. 

H^raeyonimx Hydroqron, Cynodon, Anacyrtus, Hystri- 
codbP, Salminusi Oligosarcm^ Xiphorhampau^ Xipbostoma, and 
Sorcodaces. 

8. Distiehodontina ; Disticiiodus. 

9. Jchthyborinai Iclithyborus and Fliago. 

10. Crtmtdiinai Crcnuclius and Xcuodmnix. 

11. Strrasalntonina : Hylcsinu^ Scnnsalmo, blyloteSi and Cato- 
prion. 

Family 6 . Cyprinodontid€c . — ^Hcad and body covered scales; 
barbels none. Alaigin of the upper jaw formed by the intermasil- 
laries only. Teeth in both jaws ; upper and lower phaiynncnls 
with carduform teeth. Adipose fin none ; dorsal fin situated on 
the hinder half of the body. Stomach without blind sac ; pyloric 
appendages none. Fsoudobninchim none; nir-bladdcrsimiuci with- 
out ossicula auditus. 

1. Cl Carnivomt Cyprinodon, Characodon, Fitzroyia, HaplochUus, 
Fnndnlus^ Limnnigus, Lucanio, BimiIus, Cynolcbins, Orcstias, 
Jenynsia, Gambusia, Fsendoxiphophorns, Beloncsox, Anablops. 

2 . C.Limno 2 diagcei Fcccilia, Slollicncsia, PlatvpGccilus, Girardinus. 
Fossil remains arc referable to Ch^prinodon and rcccilia. 

Family 7. JTeierqpygiu — Head naked ; body covered witli very 
small scales barbels none, iilatgin of the upper jaw formed by 
the^ intennaxillarics. Villiforni teeth in the jaws and on the palate. 
Adipose fin none. Dorsal fin belonging to tho caudal portion of 
the vertebral column, opposite to tho anal. Ventral fins nidimcn- 
taiy or absent. Vent situated before the pectorals. Stomach 
cxcal ; pyloric appendages present. Fscudobranchite none ; air- 
bladder deeply notched anteriorly. 

Genera : Amblyopsis (Blind-Fish of tho Alammoth Cave) and 


ChologasUrm 
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by tho maxillaiy and intonnoxillaiy, both of which are toothed ; 
opcrcolar aj^ratns not completely developed. GiU-opening veiy 
Ando ; psoudohroncliuo present or absent ; air-bladder simrdo, u 


none, juai^ of tlie upper jaw fonned by tlio intonnnxillnrics 
mesially and by the maxillarics laterally. Adipose fin none ; the 
dorsal fin belongs partly to tlie abdominal portion of tho vertebral 
oolnmn. Stomach siphonol ; pydoric appendages none ; pseudo- 
branchiffi glandular, hidden ; air-bladder simple. 

One^nns: Umbra. 

Family 9. Scombresoc(d€C,~^Qdy covered with scales ; a series of 
keeled scales olong each side of tho belly. Malgin of tho upiicr jaw 
formed by the intcrmarillarics mesially and by the niaxillarics 
laterally.^ Lower pltaiyngcals united into a single bone. Doraal 
fin opposite the anal, belonging to tho caudal jiortion of tho A*ertc- 
bral column. Adipose fin none. Air-bladder generally present, ’ 
simple,^ sometimes cellular, AviUiout pneumatic duct rscudo- i 
brancldre hiddeui {glandular. Stomach not distinct from tlic in- 
testine, which is quite straight, without appendages. 

Genera: Bclone (Gnr-Fike), Scombresosc^ JTcniirhamphtts. At* 
r^^phus, Bxocastiis (Flying-Fish). Fossil : ffolaidcus. 

Fauuly 10. Body covered with scales ; barbels none, 

iuarrin of the upper jaw formed by the Intcrmaxillaries mesially 
and by the maxUlaries laterally. Adipose fin none j tho doraal fin 
belongs tp the caudal portion of tho vertebral column. Stomacli 
Antliout bimd sac; pyloric oppendoges none. Fscudobranchiro 
glandular, ludden ; air-bladder simple ; gill-oi)Cuing very wide. 

One fpnua only : JSmr (Pike). 

Family 11. ^dy naked; barbels none. Marainof 

tbo upper jaw chiefly formed by tho intormoxillaries, Avhich are 
sh^, ai^ continue^ by a tbidc lip, behind wliich are the mny fl, 

lanilB- UMllf ivmvirlnrl • n/lt«wAA Cm « 


onclo8od.in the sacs of tho ovannm, and excluded by ovidum. 

Genera: Slcmoplyx^ ArgyropeJeeuSf PoIyi^mvSf Ooeeia, JUauro* 
KetiSf C7iauIiodaSt Gonostomaf JPhotidiGiySf and Diplophos. 

Family 14. naked, or Avith exceedingly delicate 

scales ; a hyoid barbel. Sfaigin of tbo npxicr jaAV formed by tho 
intormaxillaty and maxilla^*, Avhich are boUi toothed ; operciriar 
apparatus but little doA'olopcd. Gill-opening veiy Arido ; pseudo- 
brauchite nono. Tlie eggs are enclosed in tho sacs of the ovarium, 
and excluded by oviducts. 

Genera: AstraimOics^ jSfomtas, Behioaiemaj Malacostcus^ and 
Baihyofhis. 

Family 16. XaZmonfAc.— Body generally covered with scales ; 
head naked ; barbels none. Maigin of the upper jaw formed by 
tho intcnnaxillaries mesially and by tho mnxillarxcs laterally. 
Belly rounded. A small adipose fin behind the doraal. FVlorio 
apxYGndages generally numerous, rarely absent. Air-bladder laige, 
siiiildc ; pseudobrancliim present. The oA’a foil into tho caAity ox 
tho abdomen before oxclumon. 

Genera : Sahno (Salmon, l^ut, Chnrr), Oncorhynch%utj Bradiy* 
vujslax^ Lucidrutla^ Plceagtmm^ Omnerm (Smelt), Bdro^nna^ 
Jlypomesas^ Thahichthys^ Mattdm (Ckipelin), Coregontis (Giryniad, 
Pollan), ThymaVus (Grayling), Salanx, Argentina^ il/icrostoma, 
Bathyiagits. Fossil : Osmeroides, Atrognathxis, and Axtlokpis. 


naked. Maigiu of the upper jaw* fonned by tho 
only; o;>crculnr apparatus complete. Barbels none. Gill-openings 
wide. Adipose fin present. 

One genus only : Pereopsis, 

Famuy 17. f£aplcchito}xidcc.-*-^aAy naked or scaly (cycloid). 
Mnigin of tho upper jaw fonned by the intermaxillary ; operculor 
apparatus complete. Barbels none. Gill-opciiing Ando ; pscudo- 
brnnehiw. Air-blnddcr simple. Adijmso fin present. OAuries 
laminated ; the eggs fall into tho caAity of the abdomen, there 
being no oviduct. Pyloric appendages none. 

Genera : Uaploehitmi and Prddrad^. 

Family 18. Go;ier7ty7idiufe.---IIcad and body entirely covered 
witli spiny scales ; month Avith barbels. 2Iatgiii of tho upper jaw 
formed by tho iiitcniinxillary, Avhich, nlthou^i short, is continued 
downwards os a thick lip. situated in front of tbo niftTillfirv. Arli. 


before exclusion. ^ »uuu.«uii 

Genera: Oalaxias and Kcochanna. 

Family 12. Jtfomyrfdfm,--Body and taR scaly ; head scalcless: 
1 *^®?!** jftw is fonned in tho 

“»elo bone, 


UHUU9 m aiuuii uiiiiiucr. 1 scuuoprancjluc ; axr-biaaacr absent. 
Gill-openings narrow*. 

One ^nus onlv : GonorltynAtts. 

Fpfly 19. //yorfoii/Wos.— Body covered Arith cycloid scales; 
head naked ; barbels none. Maxgin of the upper jaw fonned by 
the interinnxlllarics mesially and by tho niaxilJnrics laterally, tlio 
latter bemg articulated to tTw end of the fomor. Opercular appa- 
ratus complete. Adijiosc fin nono ; the dorsal fin belongs to the 
caudal ])ordon of tlio vertebral column. Stomndi horacsboc-shaped, 
without blind sac; intestine short; one pyloric npiiendoge. Pscudo- 
branchiiD none ; air-bladder simple. Gifi-oiieDiugs Arido. The ova 
fall into tho alidominal caAity before cxclnsioix. 

One mnus onlv : Hyoim (Moon-Hjj’o). 

Famdj; 20. Body covered witli large cycloid 

scales ; sides of tlio head osseous. Mnigin of tlie upper jaw formed 
by the single intermaxillniy mcaally end by tfio nioxillaries 
jntcRilly. Tno dorsal iin belongs to the caudal portion of tho verte- 
bral column, u short, and opposite and similar to tho anoL Gill- 
opeuings >ndc ; gill-covers consisting of a pncopcrciilum and oper- 
/*, y* . B^chiostegals numerous. Pscudohtanchiie 
air-binddcr simple. Stomndi without ca^cal sac 
pcndngc. Sexual oigaiis irith n duct. 

One genus : Pantodon. 

^“reo bard scales. 


•nj ru — Vii “ uuaiBw:. into n single none, 

and Intomlly by the maxillancs. Sub^Kuliim and inforopereul 
Im P^nt, tho lator veiy small. On each side of tho single 
parietal bone a cavity leading into tlio interior of the skull, and 
5®?^ Ismolla. All the fina an well dovelopS 
yentml Pus are absent (^m- 
No expose fin. Pmiidobranchini nono ; gill-openuga 

Wd^dtSataSdu Two caica i^lorica 

Genera : Marmyrtts and Gymnarehus. 

^®’i ‘®**”“^W**'‘*®--v:Body naked, or with very thin 
deciduous scales ; barbels none. Margin of tho upper jaw formed 


— ^ uwavivu n&uE uirim uaTu scales, 

composed of pieces like inosaic. Head scalolcss; ite integuments 
mmost onhiely replaced ly bone ; latoml lino composed of wide 
pollings of the inneous duct. Margin of tho upper juav fonned by 
1 C intonna^lanM mesmlly end by tho moxaiarics laterally. The 
.aorsnl fin belongs to tho caudal portion of the vertebral column, is 
^pposito and vow t? tho anal fin ; both approxinmto to the 
rounded candal (with Avhich they nro abnonnally confluent). Gill- 
opcftings Ando ; p^udobranchiio nono ; nir-blnddor simple or cellu- 
Jaft Stomacli without cncnl sac ; pyloric appendages two. 

Gonom: Oskoglmum, Aramima, and /Te/emrik. 

Family 22. Olujielda. — Body covered with scales ; head naked: 
barbels none. Abdomen fi'cqucutly compressed into a sermtod 
^ga Jraimn of tho upper jaw formed by tho intormoxaiarics 
rncsiollyondhythe maxlllones lotcrally; maxillories composed of 
at least three moTOblo pieces. Opercular apparatus complota 


Stoinaoli with a blind sao ; pyloric apjioudages nomoroua 
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api^tns much developedi the ^-openings beinff genemlly veiy 
wide. Peeudobiaiufluie graieral!^ pTeseat. Air-bladder mote or 
less simple. 

Genera : Entpraulia (Andiovie^i CdiliOj Chtdoesaust Glma (Her- 
ring, Sprati Shad, Mossbemker, Slenhades, Ale-Wif^ FQchotdi Sar- 
dine), Uixiptoiita^ Peltcnula^ ClvpdcMhys, FtllmOt JMsl^Putcr, 
ABuIa, Slops, ATtgoJops, Ckanos, Siusumioria, Strumous, Sere^ 
of these genera have been found in Tertuoyfonnations; otherfosdls 
are: Thriasopater, Leptosmw, OpUthopUrm, ^paniodm, ffaloc, 
Platinx, Ocuogaster, Shinellus, SeomroAupea, Crossc^psMvs, 
SpathodfMtylua, Chiroocfnlrites, and Hemfimidkis. 

Family 23. SiUhy(hrisida,^AP^ to the herrings-^'^oApiAfissa. 

Family 24. Chirooentridts , — Body covered with thin, dedduons 
scales ; barbelB none. of the nppw jaw formed by the 

intermaxilJaries mosioUy and by the maadUaries laterally, hoik 
bones being firmly united in Juxtaposition. OpereaW apparatus 
complete. Adipose fin none: the dorsid fin bdoi^ to the caudal 
portion of the vertebral column. Stomach with a Iwnd sac ; intes- 
tine short, tho mucous membrane forming a spiral fold ; pyloric 
oppradages non& FseudobiancOdm none : air-bladder inoomi 
divided into cells ; ^1-opening wide. 

One^us only: Chiroeentrus, 

Family 25. Afcpod^uAidis , — Body with or without scales : head 
naked ; ^rbols none. Maiadn of the npper Jaw formed xsy the 
inte rmax il l a n es and maxillanes, the former being pla ce d along tho 
upper anterior edge of the lattw. Opercular apparatus comflftte. 
Adipose to nono ; tho dorsal to belongs to the caudal portten of 
tho ve^hral column. Stomacdi carved, without blind sac : nyloric 
anpendagu m moderate number. FOeudohrantdiie : air-l3addex 
absent Gill-openings veiy vid& 

Platymaei, uniXmoderm- 

Family 2& ilWojrfanVte— Head and body scaly; barbels none, 
laruin of the nnner law tarnipA Kir fKa 



V 4awiu Huu wMiy scoiv ! oarbels none. 

^ *•»« intennniillaries mesially 
incomplete. 

Adipose fin none. Ife^Aort, bdonc- 
^ ca^ mtW of the yertobial colnnin ; anal tw lone 
fitomwA withont blind me; two mloric a]ipendiiDea.”nendo- 
toimbm ; mr-bladder present, diidded m thnmtetior The 
^ abdomen before meeTnrfnn On each 

IWiIt 2T. ^0MuridiB.-Body covered vrifl 

"“.y®- ““Bin of the niipep ju 
intermaxillanes mesially and Iw^e 

O^'^doeed. 

four series of 

PlixithofikoruSi 
Family 29. 

lato, ' “ 


Oxinsn y.-«£(gi/io6ratiefin. 

The gills ore not laminated, but composed of small rounded lobes 
attached to the branchial arclies. Gill-cover xedneed to a loige 
dmple ^tc. Air-bladder simple, without pneumatic duct k 
dermal skeleton, composed of numerous pieces anang^ in segments, 
nplaces mote or lesssoft intogumonta Aluscular system not much 
devdoped. Snout prolonged. Mouth terminal, smoll, toothless 
formed as m Acantboptomians. 

Family 1. Solonostomim, — Oill-cmningswide. Two dorsal fins, 
the lays of the anterior not orticulatcd. All the other fins w^ 
develf^ed. 

One ranns only : Sotonostoma, which was preceded in tho Tertiair 
epoch bv jSb^orAyncAus (Monte Postalo). 

Fmily 2. luduced to a very small 

opening near tho upper posterior an^e of the g^l-oovor. One soft 
dorsal to ; no voutrals, and sometimes one or more of the other 
tos ore also absent 

Fijio-Fiihes and Seahorses. Fossil remains occur at Monte Bolca. 
Besides sjKscies of SipAumosioma and Syngnoaim [Psoudosyngmthus), 
r^nsofonptinctgenus, Chfaffim/onm, allied iomppocarnpul 
hut with a distinct caudal fin, have been found. 

Genera; Sij^moslma, Spngnathus, Doryitmys, Senmhis, 
Mthyowmpus, k^annoeampus, Urueampus, 
Gotoi^tcs, MgmaUg^ma, OeOtroiiAxus, Solenognalhvs, 
SKgUopUrgx, HippfKwmpus. * 

OuDEU yi-^-^PltdogmlM, 

TelcosteOTs fisbes with rough scales, or with ossifications of the 
^ spines; skin sometimes entirely 
^rnpletdy ossified, with the vertebra in smafi 
® gill-opening in front of the 

Afouth narrow ; the bones of thennper jaw genenOly 

&bffiSuf^eSiaI'dS ®“ ^ 

irift ®®>“owhBt prodneed ; jaws aniied 

Skin with senteA or rS 
Thedemente of a mnoos dorsal and Tontral fin conmlly moeeb^ 

^ »«»« 2 StoSS? 


eituatcd at, or at ^hnK^j +¥ ’^'^'Wed. Vent j 

atcb attached to the s^L mS * ?"***> Hmnend 

mther narrow. Air-bin^ 

cacal eac and nvlius. J^®^? fionUe. Stomach 


c«caleacandpylSe.nZlir*®^? ““M®- Stoma* 

Genera : o^idneta. 

(7ymno<B* (Electric Fun' Stenommu. ( 


Subdass T^'L—Cf/dostomata, 

Skd^n cariaa^nons and notochordnl, \rithont riba and 

2^ .pi^“ ar.,s.riX.s^ 

”" n irni'““t” OFMnch. " BFWBc append- nrontt'ami^™^^®^^®* » ™ 



end 22S? “ Stem small Mmmon tube. Intes- 


®r»®prcdacMoa without eaS^aTrf„“W»«ic « 


appendages. Oigana 
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bead, tvbich is piOTided frith four paixs of barbels. Mouth TOthout 
Kps. Kasai ouct frithout cartilaginous ring^ penetialtog me 
palate. One Tnedmn tooth on the pmte^ and two comb*like senes 
of teeth on the tongue. Branchw apertures at a peat distance 
ih>m the head ; tiiie uiner branchial ducts lead into the oesophapis. 
A series of raucous sacs along each side of the abdomen* Intestme 
fritbont spiral Talve. £ggs large, with a homy C5ase prorided with 
threads K)r adhesion. 

Genera : Mifsetitc and BdelJostoma (Hag-Pish). 

Subclass TV. — Leptocardii. 

Skeleton membiano-cartilaginons and notocdioidal, lib- 
less. No brain. Rilsating sinuses in place of a heart. 
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Blood colonrless. Bespiiatoiy cavity conflnent \ritli tlie 
abdoxainal cavity; btancliial clefts iu great number, the 
irater being expelled by an opening in front of the vent. 
Jaws none. 

This subclass is represented by a angle family {Gitrth 
gtomi) and by one or two genera (JSranehiostoma and 
^pigi<miekt7iys ) ; it is the lowest in the scale of fishes and 
Ipntot so many chaTacterisfics, not only of this dass, but of 
the vertebrata generally, that Haeckel, with good reason, 
separates it into a distinct class, that of Aertmia. The 
various parts of its organization have been duly noticed 
in the former parts of this article. (a. a 6.) 


ICHTHTOSAURUS (from Ix^vs, a fisib and tmppos, a 
lizard), a genns of extinct reptil^the species of whidi are 
the only known xepresentatives of the order Jehihifopterpgui. 
Upwards of thirty of these have been desct^e^ ^ of 
lilesozoic ag^ the genus so far as is certainly known 
appearing for the first time in the Liassic formaticm where 
it most abounds, continuing thronghont the Oolitic, and 
disappearing Iwfore the dose of the Cretaceons period. In 
Britain its 'remains have been found in greatest abundance 
in the Lias of Lyme Begis, althongh it occnrs more or less 
commonly throughout the whole of that formation from 
the south of Dorsetshire through Somerset and lieicestor 
to the Yorkshire coast They are fonnd in io(^ of similar 
age in France and Gfermany ; and Sir Iklwatd Beldier ob- 
tained remains of a Liassic ichthyosaur from an island in 
77°16'H.lat., — one of many proofs that in Mesozoic times 
a comparativdy warm climate mnst have prevailed within 
the Arctic Cirde. Bemains of tme ichthyosaurs have 
not yet been fonnd on the American continent, althou^ 
Professor Marsh latdy (1877) described portions of the 
skdeton of 'a saurian obtained from strata of Jniassic age 
in the Body Mountains which seems to have differed 
from Old World ichthyosanrs chiefly in the absence of 
teeth, the jaws being entirdy edentnlons and destitute 
even of a dentary groove.” For the reception of this form 
Professor Marsh proposes to institute a new order — 
Sauranodonfa; bnt it has been sn^ested, on the other 
hand, that Sanranodon should rather be regarded as the 
type of a new family of the old order leklhyopterggia. 

Owing to the comparative abundance and ezcelleut 
preservation of ichthyosanrian remain^ the hard parts of 
those creatnres hare been studied tmder exceptionally 
favourable circumstance^ and much has thus been learnt 
of their structure and, by inference therefrom, of their 
life history. They were large -marine reptiles, measuring 
in some instance 30 feet in length, and somewhat re- 
sembling in appearance the dolphins of the present day. 
-Like these they were air-breathers, and mnst therefore 
have come to the surface to breathe, alt bnn g b being cold- 
blooded they were no doubt aide, like tire aqnaric sanrians of 
our own period, to remain mn^ longer under water than 
the warm-blooded Cetacea. The ichthyosanrian head was 
larg^ and was prolonged into a more or less dongated 
snon^ certain species rivalling in this respect the gavial of 
the Ganges, ^e brain cavity, on the other hand, was 
renmrkably smalL The eyes were enormously larg^ the 
orbit in Ii^hjfosaurusplatgodtm — ^the largest known species 
— ^vingbeen fonnd to measure 14 inches in long diameter. 
This hn^ (^ball was protected by a ring of bony sclerotic 
plates similar to those fonnd in rapacions bir& and in 
turtles and lizards of the present day. The jaws, which 
in lidtOiyotaurue fdatyodon have been known to measure 
6 feet in length, were rendered still more formidable by 
their array of strong, conical, pointed, teeth, numbering 
in some instances over one hundred and eighty, and 


placed not in distinct socket^ as in the crocodile, bnt in a 
common alveolar groove. These, as they became worn, were 
replaced by a snccesdon of young teeth, which budded up 
at the base of the old. The neck in ibe ichthyosaoms was 
extremely short, and not marked by any constriction. 
The vertebras resembled those of fishes in being deeply 
biconcave. The tail was long and tapering; in many 
specimens this organ has been fonnd to be fractured at 
about a fourth of its length from the extremity, and, as the 
vertebrae of the same r^on seem to have been flattened 
vertically. Professor Owen regards it as probable that these 
reptiles were provided with a t^gnmentary candal fin like 
that of the Cktaeea, only vertical instead of horizontal; 
the sole evidence of the presence of such a horizontal fin in 
exrinct whales would be the horizontally flattened condition 
of the last caudal vertebra^ should any of these chance 
to be preserved. Ichthyosanrians were provided with two 
pairs of limbs in the form of paddles, which externally 
mnst have home considerable resemblance to the amterior 
limbs of dolphins and other Ceiaeea. They differed, how- 
ever, very markedly from these in the possession of a bony 
apparatus, stretdiing, in the case of the front pair, from one 
abonlder joint to the other, on which the anterior paddles 
were supported. This '“scapnlar arch,” acconfing to 
Professor Owen, resembled, ** in the number, shape, and 
disposition of its bones,” the same parts in the Australian 
Oniithorhynchus, a mammal which lead^ ats Ichlliyosamrua 
did, an aquatic lif^ obtaining its food at the bottom of 
lakes and rivers, bnt having to rise frequently to the sur- 
face to breath& The hind limbs were in Mmost all the 
species much smaller than the pair in front. The skeleton 
of each of the paddles consisted mainly of a large nnmber 
— ^in some species exceeding a hnnd^ — of small poly- 
gonal bones arranged in more than five closely packed 
longitudinal rows, the whole covered with skin, and form- 
ing a highly dastic organ of locomotioiL The ichthyosaur 
was provided with slender ribs along the vertebral column 
from the anterior part of the neck to the tail ; a sternum, 
however, was wanting, the abdomimd walls being strength- 
ened by the development of transverse arcuated bones. 
As no trace of homy scales or bony scntes has ever been 
detected in connexion with those reptilian remains, it 
may be assumed that these sea-sautians^ as they have 
been calle^ were, like the Cetacea of the present day, 
covered with a smooth or wrinkled skin unprovided with 
any of those dermal appendages. 

From a stndy of their bony stmctnre it may be inferred 
that these huge aqnatic reptiles inhabited the open sea, 
occasionally visiting the shores where their powerful 
paddles enabled them to crawl on land, and where, lilr. 
seal^ they probably loved to bask in the sunshine. That 
they were predatory in their habits — the tyrants indeed 
of Mesozoic seas — might be inferred from onr knowledge 
of their jaws and teeth; and this is amply confirmed by an 
examination of the half-digested contents of their stomachs. 
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Their food seems to have ““sWed^^of^md &hra 
„d the smaller rg.^ £ 
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many other marine animals, ^ not hentat e to dev 
treato memhets of their own species. In seraral »^ton^ 
tolerably complete skdetons of small K. 

thus been found enclosed within the nbs of larger 
viduals of the same qieraes, and their occnrr^ ^ 
to the e^ently erroneous conjecture imt tmose repnies 
might have been viviparous. The feet that the ent^bed 
^imens have in almost every case been found tnto the 
l^d turned towards the tafl of the enclosmg animal was 
supposed to favour this view} the discoyery, howev«, of 


of the Uttle value it Iras, and recently Professor hlenan 
described a spemmen from the Upper Lias of Wurtemb^ 
in which the included idithyosanr lay with its head towards 
that of the enveloping specimen. The nature of their food 
is indicated, not only Toy the occmienfie, in what fwoi ife 
piffltion must have been the stomach, of the half •digested 
reniBins o£ fi^cs and replilcSi but also by tbe picwnw of 
aimllar'relicSj and espe(&Lly of the scales of fisbesi in thw 
fseces. The coprolites of the iebthyosaurians are oval bodies 
measuring usually from 2 to 4 inches in length, and 
exhibiting on their surface the impression of the spirally 
convoluted internal surface of the intestine These copto- 
lites consist diiefly of phosphate of lime, and occur in 
great abundance in certain Liasric bed^ where, says Bad:- 
land, they look like potatoes scattered on the ground.” 

The qpecies of the genus lektkyosaums differ from each 
other chiefly in the proportion of certain parts of the body 
and of the teetL F^fessor Huxley divided them 
into two groups : — (1) those which have rdatively short 
snonts and short paddles, with four carpalia, includmg 
therein such forms as L tnlermedius and L conimwntB, the 
latter remarkable as having its anterior paddles three times 
the lengthof thepairbehind; and (2) those withlonger snonts, 
long paddles, and three carpaba, including such forms* os 
/. hn^irostris and 7. tennirostrUf which in the length of 
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in whic h the fore and hind limbs are of equal length. 

ICONHjH (Greek licortov}, an andent d(y of Asia 
Minor, now, under the name of Oogui, Koaieh, Koniyeh, 
Konijah, or Sonia, the capital of the Tnrtdsh vilayet of 
Caramania, is dtnated 310 miles east from Smyrna, at the 
entrance to an extensive and derated ^in which forms 
the centre of Asia Minor. To the eastward this plain 
stretchy beyond the horison, but the ci^ is enclosed on 
other sides by a semicircle of snow-covered mountains. It 
lies at the foot of jilount TELurus, and the country immedi- 
ately around it, watered by streams from the surrounding 
mouuta\ua,ift ^u|aed by fruMul gardens and orchards, 
forming an ^is infhe midst of wide-stretching barrenness 
and desolation. The numerous ricUy adorned mosqnes, 
monuments attest the former import- 
ance of the cUy when m the zenith of its power and pro- 
‘^^ditional brightness andSetnresqueJess 

distancej^bSWdosw 
inspection the splendonr is seen to be so witl, 


edifices ; and ftey 

adorned with ^ ^ richly 


procession. Greet part of the space inside the wads » 
burned hy cnunbling ruins of houses, and by dilapidated 
mosques half-buried in rubbish and overgrown by weeda 
Of the ancient Greek dty there are now no remains, but 
Greek inscriptions are to be found in the audent walls 
erected by the Turldsh conquerors, and bas-reliefs and 
other relics have been dog up at various porioda Modern 
Konieh lies to the south-west of the old town, half of 
it bdng outside the walls. The houses are one^toried, 
unplastered, and built mostly of suu-dried bricks and wooi 
Among the numerous monuments of saints and shdks m 
the famous green monument of Mevlana-Ejjeiai-eddin-Bdmi, 
the poet and founder of the spinning dervishes large 
numbers of whom have taken up their quarters in Che 
surrounding gardeua The most beantiful building of 
the dly is the court mosque^ with a lofty and finely 
tapering minaret glittering with porcelain. Of the old 
residence castle situated on the hill irithin the bound- 
aries there are now only a few remains, great part of it 
baviug besn. used in building the Konak or palace of the 
pasha. Adjoining the ruins of the castle there is an 
old Byzantine chapel dedicated to St Theda. Below 
the castlei, and forming part of the western wall of the 
town, there is another fortress in a pretty good state of 
preservation, and for many years used as a state prison. 
The bazaar has a miserable appearance, and the principal 
goods exposed for sale are English and Swiss cottons and 
Nuremberg wares, the oppressive regulations of the Turkish 
Gtovemmeut iu regard to the importariou of salt having 
rendered the rearing of sheep wholly unprofitable, and tbus 
entitdy destroyed the native dotb-weaving industry. The 
number of dweUing-hooses is about 7000, of which 150 
are Armenian ; and the population numbers in all proba- 
bility between 40,000 and 50,000. 

looniuni was dtaated on the military road betareeu Antioch of 
Fiaidia and Derbe. ^ By Strabo (x£L fi, 1} it is spoken of as a small 
tovm {m\txi^tav]j bat by FUny (N. A^., r. 25} os a very celebrated 
dfy. Xenophon (Anab.^ i 2, 19} mentions it os the nearest 
town to Fhr^a ; bat Giocro (Ad JOiv., iii. 6-S ; xv. 4) calls it 
the capital oiLycaonias while Ammianns Marcdlinns (xiv. 2) 
reckons it as belonging to Fisidia. In the time of Pliny its terri- 
tmy formed a tetiarchy which embraced fourteen cities, many of 
them of contideiable size, llie apostle Paul visited Iconinm on 
his first misdonaiy tour from Antioch, and fbnnded a Christian 
commnniiy ther^ imt on account of the hostility of the Jews he 
deCTcd it eipedient to retire to Lystra. Subseqnently he twice 
visited the cify ; and it is the scene of the apocxypnal story of Paul 
and fj^eda, mentioned by many of the early fathers- Abont 
this time it became a Boman eofonta, its Boman name bring 
Claudia or Claudteanivm, A CShriatittn synod met at Iconinm 
in Si85. Under the role of the Byzantine emperors the dty con- 
tinned to floniisb, bat in 708 it was conquered isy the Arabs and 
incoroorated in the co^bate. Having been conquered by the Scl- 
Jnk Turks in 1074,^ Eili^ Arslan 17 in 1097 made it his resi- 
dency and the ca^tal of a kingdom whose mien were named 
siuius of Iconinm, and which way be regarded os the cradle of 
tiie Ottoman power. On May 18, 1190, Eredetick Barbarossa, after 
a victoiTOTer thoTorks on tiie 7tb, captured the town, but failed to 
stem the castie. From 1244 the siiltens were altmatcly deposed 
and reu^ted hy the khans of the Monels, until the dismember- 
ment of the wtanate on the death of Masoud II. in 1294, when 
thm terntones were added to Caramania, which in 1S92 acknow- 

and in 1486 was incor- 
pmted with the Ottoman emjdre. On 30th December 1882 the 
ttly was the ^e of a victory over the Turks by Ibrahim Pariia. 
SeeKinnmr, TVore/e fa Asid Minor; Hamiltcm, Seaearekes in Asia 
of Asia Minor; Chesney, HtinAnifes 
^inettnc ; and B Sherling in the 
ZeUKfmflfWr allf^mtino ^SrtZkunde for 1864. 

J^ONOCLASTH See Iuaob Wobsbip. 
lOT^US, a Mrd so called by dassical authors, and 
Buj^i^ed by Hiny to he the same as the Golgulm^ which 
nearly all mters agree in considering to be what we now 
know ns the Golden Oriole (Qnoftie pnaufa).! At any 


spedcs was known in andent 
or ChloHon^ OaUmla (akin to Oalffulus), JPdrm, and 
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rate it signified one in the plumage of which yellow or 
green predominated, .and hence Biisson did not take an 
nnhappy liberty when he applied it in a scientific sense 
to some birds of the New World of which the same could' 
be These are now held to constitute a distinct 

Family, leteridce, intermediate it would seem between the 
Ttm mW flH (voL iv. p. 625) and Stablings (q. v.)' ; and, 
while many of them bear the vulgar name Ttoopials 
(the English equivalent of the Frendi Trwpiajles, .first 
nsed.by Brisson), others are known as the American 
Gjbaoeles (voL zL p^ 26). The typical species of 
Icterus is the Oriolm icterus of . Linnmus, the Icterus 
vulgaris of Daudin and modem ornithologists, an inhabi- 
tant of northern Brazil, Guiana, Yenezuda, occasionally 
it is said visiting some of the Antilles and of the United 
States, but without mudi apparent proof. Thirty-three 
species'of the genus Icterus alone, and more than seventy 
others belonging to upwards of a score of genera, are 
recognized by Messrs Sclater and Salvin {Nomeudator^ pp. 
35-39) as belonging to the Neotropical Begion, though a 
few of them emigrate to the northward in summer. It 
would of course be impossible here to dwell upon them, 
but Cassictts and Ostinops may perhaps be named as the 
most remarkable. They are nearly gregarious birds, 
many of them with loud and in most cases, where they 
have been observed, with mdodious notes, rendering them 
favourites in 'captivity, for they readily learn to whistle 
simple tunes, which are admirably reproduced by their 
dear voice. Some have a. plumage wholly black, others 
are richly dad, as is the well-known Baltimore Oriole, 
Gh>lden Bobin, or Hangnest of the United States, Icterus 
baUimore^ whose brightly contrasted black and orange have 
conferred upon it the name it most commonly bears in 
North America, those colours beings says Catesby {Birds of 
. Carolina, L p. 48), the tinctures of the'armorial bearings of 
the Calverts, Lords Baltimore, the original grantees of l&ry- 
land, but probably more correctly those of their liveries. 
- The most divergent form of Icteridoe seems to be that known 
in the United States as the Meadow-Lari^ Stumdla magna 
or S. ludoviciana, a bird which in aspect and habits has 
considerable resemblance to the Larks of the Old World, 
Alaudidce, to which, however, it has no near affinity, while 
Bolid^px orgsivorus, the Bice-bird, with its very Bunting- 
like bill, is not much less aberrant. (a. n.) 

. IDAHO, a north-western territory of the United States, 
was originally a part of Oregon, from which it was separated 
in 1863. It lies on the AoiSc slope, with the exception 
.of a smell portion in its south-eastern comer, which is 
drained into the Great Salt Lake of Utah. It is bounded 
on the N. by British Columbia and N.E. by Montana ; on 
the E. by Wyoming ; on the S. by Utah and Nevada ; and 
on the W. by Oregon and Washington. The boundaries 
are the meridians (111° and 117° W. long.) and the 42d 
and 49th parallels of N. lak, except that in the N.E. the 
Bitterroot range separates the territory from Montana, and 
the Snake river forms part of the western limiA The 
area of the territory is imperfectly known, but may be 
set down approximately at 86,300 square miles. The mean 
elevation is about 4700 feat The lowest pointy which is on 
Snake river, at the month of the Clearwater, is about 1000 
^fset above the sea, while the highest monntMns rise nearly 
to 1 0,000 feet. The surface is very diversified; the northern 
portion is largely mountainous, with several fine broad 
valleys. In the southern portion a large area within the 


Vitw— may be leodUye^lained by its being a very eommcm and con- 
epicnons Urd, as well as one wbi^ varied in plumage acooiding to 
age and sex (q^. OaioLs). Owing to its geneml eoloo^ GMoris waa in 
time transfened to the Gbbehpikoh (voL'xL p. 165), while flie names 
OaSnila, Parra, and Ftrso have since been ntilized by 
((/. JACAiun and Jaoaxa). 


great bend of the Snake river is occupied by an immense 
piftin of » basalt, South of the Snake the country is an 
alternation of broad valleys and narrow abrupt mountain 
rangea 

The principal mountains are the Bitterroot and Salmon 
Biver nbniTia, with their spurs and subordinate ranges. 
They attain a height of from 8000 to nearly 10,000 feet. 
The Snake Biver plain lies south of these mountains, ex- 
tending east and west nearly across the territory. This is 
a firid of basalt, seamed and crevassedj with litde vegeta- 
tion, and that consisting principally of Artemsia. The 
soil here is a n hifting sand; and ^ere is little snrfaoe 
water, as the streams sink and flow underneath. 

The principal river is the Snake, the south fork of the 
Colnmbm It is a rapid stream witii numerous falls, three 
of which, the American, Shoshon^ and Salmon or Fishing, 
are very considerablu It is navigable only in its lower 
conisa Several of the branches of the Snake, the Salmon, 
Clearwater, and Spokane, are large streams, but are not 
navigable, and are of v^ne only for irrigation and minii^ 


purposes. 



Mop of Idaho. 

The dimat^ like that of other portions of the notfh^' 
western United States, is characterized by great aridity of 
atmosphere and dight rainfall. In the south the a^ity 
is sndi^ that lar^ areas are almost desert ; but in 
monntainons regions of the north the rain&U is m^h 
greater, and agricultural opera^ons can be carried on'ot 
some extent without irrigation. The northern parl^ brte ; 
principally monntainons, is covered with forests of co^nddeh 
chiefly species of pine, spruce^ &, and tamarack, course 
open valleys the vegetation consists mainly of tho he was 
kinds of grasses Imown collectively as "bunc-'cndering 
On the Snake Biver plains there is little vegetemd -issued 

xn. - 
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excrot Artemisia, while the eoantiy south and east o f th e 
Snake is covered with thie and wth grassy with a liWe 
scattered timber {Goti^em and aspens) on the mountains. 
A rough estimate ^ves as the area covered by ionislt 
40|000 square milesi by useful grasses 26)000 square mile^ 
and by Artemina 21,300 square miles. 


itisnowpractically extinct He moose is still occasionally 
seen, and, ra^ the Bocky Mountain goat {AfUoceras 
mantanus\ The wapiti, the mountain sheep {Om mon- 
tana), and various spemes of deer are still amindant in 
the mountains, while the antelope or pronghorn abounds 
in tile plains. Grizzly, black, and cinnamon beats, the 
American panther, the wild cat, and the wolverine are not 
unfrequentiy met with in the unsettied regions. Among 
the smaller quadrupeds, the prame dog and gopher are 
abundant in &e valleys and on the plains. Bir& of many 
spades are plentiful, espedelly in the mountain regions. 
Of reptiles, several spedes of rattiesuakes and lizard^ 
indnding homed toads {Pbrynosoma), are characteristic of 
the arid plains, where they ate numerous. 

He southern portion of this territory has been the scene 
of compsiativdy recent volcanic action, whidi has covered 
enormous areas with basalt He mountains of tins portion 
ate mainly of the Silurian and Oarhoxdferous ages. He 
ranges of the northern portion are known to be mainly 
Eozoic; but the geology of that section has yet to be 
investi^ted. 

He administration of the territory is in the bands of a 
governor, secretaiy, and chief jnstice^ all appmnted by the 
president of the United States, and a treasurer, comptroller, 
and superintendent of public instruction, who, as wdl as 
the momhers of the two houses of the le^slature^ are elected 
by the peopla He territory is represented in Congress by 
a delegate also elective. The population in 1880 was 
32,946, distributed thus in the several counties 

Ckmni 
Bez] _ 

Oneida, 


4?* ».4674 

Altana 

Bear Loke 8042 





Idaho.. 

KootoMP 

Iambi..... ,2280 


4488 


Owyhea, 


.1427 
.. 460 
.. 877 


Total 82,046 

The principri Brttlemrate are Malad^ Bdsd (the capital of 
the temto^r), Idaho. Bnenavista, and Silver City. 

««, Knf grapng, and mbing interests of Idaho 

nw bnt cormenrang their develcqimenfc In the valleys 
P^on ae Mormons are raising-abunS 
snt crops of rareals, with the aid of irrigatbn.® Id the 

to '»i»S tan.3 

tJlj.SSl'wtiri iT' “** todiOail^ o( 

'T!»« I»a to SSat 

l«>an a considerable bflnx 


consisting '*of the tribes known as the Noz Fercd, Ban- 
nacb^ Shoshone, Coenr d’Albnc, Spokan^ Fond’ Oreille^ 
and Kootenai Hey are under the control of the Govern- 
ment, and most are settled on teservations. (n. G.**) * 
roiOOT. See IiTSAWiTy. 

IDLE, a town of the West Biding of Yorkduie^ in the 
parish of Cdlverley, is pleasantly situated on an eminence 
near the river Aire, on the Great Northern Bailway, 9 
miles north-west of Leeds and 3 north of Bradford. The 
staple manufacture is woollen doth j there ore also 
worsted mills, and a cotton-watp factory. There are 
several stone and slate quarries in the neighbourhood. 
He church of the Hol^r Trinity, erected in 1830 in the 
Later English style, is a handsome structure with 
embattled tower crowned with pinnadcs; and there are 
national and other schools, an oddfellow^ hall, a mechanics’ 
institnto, and a durch institnta Ho popnlation (indud* 
ing Windhill, whidi is a separate vicarage) in 1861 was 
9155, and in 18T1 it had readied 12,036. 

IDOLATBY. He word ciSuXoXarpcia {idotolatrioy 
afterwards diortencd occasionally to ciSoXarpefo, idolatrioi) 
occurs in all four times in the New Testament, viz., in 1 * 
Cor. z; 14, GaL v.^ 20, 1 Fet iv. 3, CoL iii 5. In the last 
of th^e pas8a||es it is used, obviously in a typical sense, to 
describe the sin of covetousness or ''mammon-worship.” 

In the other places it is employed in its natural sense, but 
with the utmost generality, to indicate vSl rites and 
practices of those special forms of Fbganism with which 
Christianity first came into collision. It can only be 
understood hy reference to the LXX., where ciSuXor (like 
the word “idol” in A.Y.) occasionally translates indiiTei^ 
entiy no fewer than sixteen words by which in the Old 
Testament the objects of what the later Jews called 
“strange worship” (Si'S nnla^) are denoted (sec Trom- 
miu^ Chneordanttce). In the widest acceptation of the 
TOrd, idolatry in any form is obsolutely forbidden in 
the second commandment, which runs « Thon sbalt not 
make unto thee a graven image; [and] to no visible shape 
in heaven above, or in the earth oeneath, or in the water 
under the earth, shalt thou bow down or render service’' 
(see Dcoaloqu^ vol. vii, p. 16), por some account of 
the TOJious interesting questions connected with the many 
pracfacal departures from this law which arc recorded in 
tto his^ of the Zsnielites the reader is referred to the 
those differences os to the interpretation of 
the probbition which have so serioudy divided Christendom 
ore discossed under the head of Imao£ ‘Wobship. 

In the ancient church, idolatiy was natumlly reckoned 
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IDBIA} a mining town in Austria, in Ao duchy of 
Oarniola and circle of Loitsch, situated in a narrow 
Alpine valley on the river Idrizza, 28 miles north-north- 
east of Trieste. It is the seat of a drcle court and of an 
office of mines, the building used for which is the old castle 
of Gewerkenegg or Gewerkenbuig, built in 1627 by the 
miners ilwring the lordship of the Venetian r^ublic. The 
town also possesses a handsome church, a high school, a 
mining school, and a theatre. Linen weaving, lace making, 
and gin distilling employ a considerable number of the 
inhabitants, W the origin and prosperity of the town are 
due to the rich mines of quicksilver which were accidentally 
discovered in 1497. Since 1680 they have been under the 
management of the Government, ^e mercurial ore lies 
in a bed of clay slate, and is found both mingled with 
schist and in the form of cinnabar. A fecial excellence of 
the ore is the greatness of the yield of pure metal compared 
with the amount of the refuse. The mine is reached by a j 
shaft 160 fathoms deep, and the descent is accomplishedij 
partly by means of ladders and partly by steps cut out of j 
the solid rock. IHie number of miners employed is about 
five hundred ; they wear a peculiar uniform. Formerly the 
mines were wrought by state prisoners, but notwithstanding 
the nnhealthiness of the employment it is now largely 
sought after on account of the high wages offered to the 
workmen, as well as the pension allowed them when 
disabled, and the provision that is made for their widows 
and orphans. In 18^0 improved ovens for smelting the 
ore were erected. The yearly yield of the mines is about 
290 tons. T^he population of Idria in 18G9 was 3813. 

LDRISL See Fdkisi. 

IDIJhQSA (iSovftma) is the Greek form of the Hebrew 
Edom a district south of the Holy Land. Tlie 

name Edom is restricted in the Bible to the mountain 
country south-east of the Dead Sea, and to the chain of 
Mount Hor near Petra. The word means “red,” and ^e 
title was no doubt derived from the.rcd colour of the difis 
of Nubian ^sandstone, which form the greater part of this 
chain. The coast or desert of Edom was bounded by the 
desert of Zin (the present ’Arahah) on the W., by tho 
desert of Faran on the^S.W., and extended as far as Ezion- 
geber and Eloth, at the head of the Gulf of Akabah. It is 
identified with Mount Seir, the possession of Esau (Gen. 
xxxii. 3). In later times, however, we find that the term 
Idumea receives a considerable extension, embracing all tho 
pastoral country south of Judseo, aud extending even 
within the borders of Fhilistia. Bethsura (Beit <SV2r), Acra- 
battine (Acrabbim), and Hebron are in 1 Maca iv. and v. 
alluded to as within or near its limits. 

By Josephus the term Idumea is used with this more 
extended meaning, . embracing an area of 3000 square 
miles. It answ'ers to the Biblical term Negeb (“dry”) 
applied to the south country, where the formation is a soft 
challq and which is inhabited by nomadic pastoral tribes. 
Josephus divides the Idumeau- district into minor divisions, 
viz., (1) Gobalitis (“mountains”), the original Seir or 
Edom; (2) Amalekitis (“the land of Amalek’O, west of 
the former; (3) Acrabattine (“the scorpion land”), the 
ancient Acrabbim south-west of tho Dead Sea. The 
frontier towns on the north were Tdcoa, Bethsura, and 
Bethgubrin (Beitjibrtn), and among the more important 
places within the district were Hebron, I^tra, Arad, Malatha 
(Tell el Milk), Beersheba, Behoboth, Elusa (Bhalatak), 
Eboda (^Abdek), Sic. Josephus spcalm of Upper Idume^ 
apparently the district! round Hebron, and enumerates 
Begabris (Beit jibHn) and Caphar'^pha (TvJ^k, near 
Hebron) among its towns. 

In the Talmud Elentheropolis (Beitjibrtn) is placed in 
Idumea. (Mtdraaft Talkut, Gen.' xxxiiL, and Bereshith 
BaVba, ch. vL). Jerome defines Idumea as extending from 
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Elentheropolis to Fetia and Eloth. The south boundary 
of the Holy Land, as defined in the Talmud, included 
Idumea, the reason being that the Idumeans had embraced 
Judaism about 140B.O. (Joseph., Ant., xiii. 9, 1). Strabo 
(lib. xvL) speaks of the Edomites as of Nabathean or Arab 
origin. Fliny (M. JT., v. 12) makes the country extend 
southwards to the Serbonian bog (near the present Fort 
Said). Ftolemy (v. 16), in tiie middle of the 2d century, 
restricts the name to a district west of Jordan, induding 
Elusa (Kkalasah) and Gemmaruris (probably JemrUrah in 
the Hebron liills^. The original J^om is called hj 
geographer Arabia Fetrma. 

The aboriginal inhabitants of Idnmea were the Horim 
or “ cave dwellers ” eiqielled by Esau. Mount Seir is said 
to have been named after one of their chiefs (Gen. xxxvL 
20, Dent, il 12). Jerome speaks of the natives of this 
country as still dwelling in caves, and in common with the 
Talmudic writers attributes to them the great caverns at 
Elentheropolis. The inhabitants appear to have been 
always nomadic and pastoral, they were mingled with the 
Jews (tribe of Simeon) and with the Hittites. At the 
time of the great siege of Jerusalem the Idumeans fought 
in concert with the Jews (Jos., B. J., vi S, 2), and the 
Romans applied the name Idumea very loo4dy to the whole 
of southern Falestin^ including even Jerusalem. At the 
present day the habit of living in caverns is very marked in 
I this district, the rodk being soft and easily excavated, 
soil is generally a soft white marl, producing a rich herbage 
& spring, and supporting numerous fiocks. (c. it. c.) 

IFFLAND, August Wilhelm (1769-1814), a Ger- 
man actor and dramatic author, was bom in Hanover 
on tho 19th of April 1769. His father was registrar at 
the war office of Hanover, and intended that his son should 
be a clergyman. Yonng Iffland, however, preferred the 
stage to theology, and at tho age of eighteen went to Gotha 
in order to prepare himself for a theatrical career. At that 
time the greatest actor in Germany was Eckhof, a man of 
undoubted genius, for whom Lessing repeatedly expressed 
the warmest admiration in his Bdmbitrgitcke Dramatnrgie. 
Iffiand was fortunate enough to receive instruction from 
him in Gotha, and under his guidance made such rapid 
progress that he was able in 1779 to accept an engagement 
at the theatre in Mannheim, then the most famous of the 
German theatrea He soon stood high in his profession, 
and extended his reputation by frequently appearing at the 
leading theatres in difierent parts of tiie country. In 1796 
he settled in Berlin, where he became director of the 
national theatre of Frassia; and in 1811 he was made 
general director of all representations before royalty. On 
the 22d of September 1814 he died. His plays are 
almost entirely destitute of imagination ; but they display 
a thorough mastery of the technical necessities of the 
stage, and a remarkable power of devising effective situo* 
tions His best characters are simple and natural, fond of 
domestic life, but too much given to the utterance of sen- 
timental commonplace. His best known plays are Die 
Jdger, Dienetpflieht, Die Advocaten, Die Milndel, and Die 
EageOoUen, all of which are still occasionally represented 
Iffland was a dramatic critic as well as a dramatic author, 
and German actors place high value on the reasonings and 
hints respecting their art which are to be found in his 
AlmanachfUr das Theater. As an actor he fell far short of 
his master, Eckhof, whose style was marked by spontaneify 
and passion, while Iffland’s acting always bore traces of 
elaborate study. Hence he failed in great trag igal parts ; 
but he was unexcelled in his day in the skill wdth which 
he interpreted dramatic conceptions representing the course 
of ordinary middle class lifa Witldn these limits he was 
almost equally distinguished in his capacity for rendering 
comic and pathetic effects. In 1798-1802 Tfflornl issued 
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hb Dramatic Wcric (^thaa autoblog^pbj) in 16 volumes, 
to TThicb, in 1807-9, lie added 2 volumes of ilTew Dramatic 
Warhs, Two sdeetions from lib writings were afterwards 
published, the one in 10, the ofiher in 11 volnmea 
See K. Dandcer, Jffland in gcinen Sdariflcn ab Mtrtr^ 

vnd Dinetor dtr herlincr Buhnc ; and Eofiha, jffland undDalbtrg, 

IGLAU, or JiHUVA, one of the oldest towns of ^loravia, 
and second onlj to Briinnin reject of size andpopnbtion, 
b situated about 50 miles west-north-west of &at dty, 
and on Ae right bank of the Igbwa, dose to the Bohembn 
frontier, in 49° 25' N. bt and 15^ 34' E: long^ Igbu 
b the capital of a cirde of the same name^ the seat of the 
judicial authorities, and the military hea^unrters of the 
district. It consbfa of the town proper and the suburbs 
of fVanen, Pirnitzer, and SpitaL .^ong the principal 
buildings are the churches of St James, St Ignatin^ 
St John, and St Paul, the town-hall, a gymnasium, a high 
sdiool, a military seminary, dvil and criminal courts 
several hosjdtals, and the barracks formed from a monastery 
abolbhed hj order of the emperor Joseph. IL There b obo a 
&e cemetery, containing some remarlmble monuments. The 
industrial estoblblunents comprise doth and linen weaving, 
paper, earthenware and glass factories; potash, vinegar, and 
dye works^; tanneries iron foundries, a brge brewery, and 
an extensive cigar factory, employing over 2000 hands. 
Pairs are periodically hdd in the town ; and the trade in 
timber, cereab, and Imen and woollen goods b generally 
hrbt The popnhtion in 1870 amounted to about 20,200, 
most of whom were Germans or of German extraction 
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IGNATIUS, St. See Apostolic FathehSjToI. iL p. 196. 

IGNATIUS D£ LOYOLA, Sr. See Loyola. 

IGNORANTINES (fiiret Jgnarantint), as the Brethren 
of the Christian Schools {Fiirada£cola Chretiennn) are 
commonly though improperly called, are a religious ftater- 
uiiy founded at Bheims in 1679, and formally oiganized 
in 1683, by the priest Jean-Baptiste de La .‘^nlln^ for the 
purpose of affording a free education, especially in religion, 
to the children of the poor. The name Ignoiantine was 
given either on account of the low class of tho pupils, or 
..from a danse in the tales of the. order forbidding its 
members to learn or teach Iiatin. Other popular names 
applied to the order are Frires de Saint-Tm, from the 
house at Bonen, which was their headquarters from 1705 
till 1770, Frires & gmlre Irtu, frem their hanging sleeves, 
and Frhts FouetUurs, from their former use of the whip 
(/hurt) in punishments. The brethren, nlthongh not 
allowed by their rules to enter holy orders, take the usnal 
TOWS of chastity, poverty, and obedience. They are dis- 
ttognished by a peculiar coarse black dress, ennsin t in g of a 
cassock, a hooded doak with hanging sleeves, and a broad- 
brimm^ hat The order, approved by Pope Benedict 
XIIL in 1725, rapidly spread over France and Blthmigb 
wpdled after the Bevolntion of 1789, was rocalled by 
^apoleon in 1803, and formally recognbed by the French 
Government in 1808. Since then its members have pone- 
toted into nearly every country of Europe, and into 
Ameiu^ Asia, and Africa. In Franco alone they number 
more ^n 1300 schools for young and olA attended by 
npwi^ of 800,000 pupils, taught by some 8000 masters. 

M ^ 

IGUALi^A, a town of Spain, in the province of Bar- 
cdona, 18 atnated on the left bank of the Noya, in a rich 
ap^to^ and vinebearing countiy, 32 miles north-west 
It consisto of an old and a new town, the 
*lap»dated end dirty, with narrow and ircegnlar 

and ramparts, while 
toe latter possesses regular and siiadous streets and many 

fwL Among toe public bnildings are an old Gothic 
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by liie tail, they are able to part so readily with the 
portion seized. The tongue is generally- short and not 
dee^y divided at its extremity, nor is its base retracted into 
a sheath; it is always moist and covered with a ^utinons 
secretion. Tie prevailing colour of the iguanas is green ; 
as the majority of them are arboreal in their habits, 
colouring may be generally regarded as protective. 
Those on the other hand which reside on the ground have 
much duller, although as a rule equally protective hues ; 
thus Darwin observed on the shore at Bahia a terrestrial 
member of this family, which from its mottled appearance 
could hardly be distinguished from the surrounding surface, 
lianas, however, possess to an extent only exceeded by 
the chamdeon the power of changug tiieir colours, thmr 
brilliant green becoming transformed in an instant, under 
the influence of fear or irritation, into more sombre hues 
and even into black. They differ greatly in size, from a 
few inches to several feet in length. One of the largest 
fttiil most widdy distributed is the common iguana {Iguana 
to&ereufato), which occurs in South America and the West 
-Indies. It attains a length of 5 feet^ and is of a greenish 



Iguana. 

colour occasionally mixed with brown, while the tail is 
Surrounded with alternate rings of those'colonis. Its food 
consists of vegetable substances, which it obtaios from the 
forest trees among whose branches it lives and in the 
- hollows of which it deposits its eggs. These are of- an 
oblong shape, about au inch and a half in- length, and are 
. said by travellers to be very pleasant eating, especially 
when taken raw, as they usually are, ,and mixed .with 
farina. They are timid, defenceless animals, depending 
for safety on the comparative inaccessibility of their arboreal 
liaunts and their ]}rotective colouring, which is rendered 
even more effective by their re maini n g still on the 
approach of danger. Otherwise they exhibit few signs 
of animd intdligence. “ The iguan^” says Bates {The 
JSaturaliet on tlie Amazon), “is one of the stupidest animals 
T ever met. The one I caught dropped helplessly from a 
tree just ^ead of me; it turned round for a moment to 
Iwve an idiotic stare at the intruder, and then set off run- 
ning along the path. I ran after it and it then stopped as 
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a timid dog would do, crouching down and permitting me 
to seize it by the neck and carry it off” Along with several 
other species the common iguana is much sought after in 
tropictd America ; the natives esteem its flesh a delicacy, 
and capture it by slipping a noose round its neck as it sits 
in fancied secunty on the branch of a tree. Although 
chiefly arboreal, many of the iguanas take readily to the 
water; and there is at least one species, Oreoceplialnt 
crittahis, winch leads for the most part an aquatic life. 
These marine lizards occur only in the Galapagos Islands, 
where they are never seen more than 20 yairds inland, 
while they may often be observed in companies several 
hundreds of ymds from the shore, swimming with great 
f atilily ly means of ^mr flattened tails. Their feet are 
all more or less webbed, but in swimming they are said to 
keep these organs motionless by their sides. Their food 
consists of marine vegetation, to obtain which they dive 
beneath the water, where they are able to remain, without , 
coming to the surface to breathe, for a very considerable 
time. Though th^ are thus the most aquatic of lizards, 
Mr Darwin, who studied their habits during hu visit to those 
islands, states that when fnghtened they will not enter the 
water. Driven along a narrow ledge of rock to the edge 
of the sea, they preferred capture to escape by swimmiugi 
while if thrown into the water they immediately returned 
to the point from which they started. A land species 
bdonging to the allied genus Trachgc^Iudwt also occurs 
in the Galapagos which differs from most of its kind in 
forming barrows in the ground. 

IGDANfODON, a genus of extinct Dinosautian reptile^ 
the remains of wldch have been found in greatest abund- 
ance in the Wealden, a ddta formation of the south-east of 
England. They also occur, though more sparingly, in the 
Lower Greensand, where lately (1879) Professor Frestwich 
announced the discovery in the “ Ejmmeridge Clay ” of 
what are as yet the earliest known remains of these reptiles. 
Although no complete skeleton of the iguanodon has been 
found, such bones of it as have been obtained prove it to 
have been one of the largest terrestrial animals known. 
Thus its femur in one instance measured from 4 to 5 feet 
in length, with a circumference of 22 inches at its 
narrowest part. These and other measurements led Dr 
Mantdl — ^Ihe original discoverer of Iguanodon — and others 
to conclude that it probably attained a length of from 50 
to 60 feet. Its front limbs appear, to have been small, 
while the hind pair attained enormous development, and 
from the structure of the latter, which may be regarded 
as intermediate between those of existing reptiles and of 
birds, the iguanodon is supposed to have either habitually 
or occasionwy walked on its hind legs like a bird. TMs 
supposition is rendered all the more- probable by the 
discovery in the same strata of gigantic three-toed footsteps 
in pairs such as might have been formed by the iguanodon 
had it walked in t& bipedal manner. The teeth of these 

animals formed one of their most marked characteristics, 

bearing a striking resemblance to the' teeth of existing 
iguanas in their blade-like furm and serrated edges, but 
differing from these as well as from those of all other known 
reptiles in internal structure. Like Bviariti g iguanas they 
Trore probably herbivorous, using, their teeth for cutting 
and tearing their tough vegetable food ; unlike these, 
however, they appear to have used their teeth also for the 
purpose of mastication. This is shown by the deeply worn 
conditioii in many cases of the crowns of their teeth, which, 
from being sharp and incisor-like, gradually assumed a 
molar-like form. As the old teeth were thus reduced by 
“ tear and wear,” they were gradually replaced by a fresh 
dental crop. Q^e front, portion of the jaws was destitute 
of teeth, the upper part being beak-like, while the lower 
was "hollowed out like the same region in the -parrot. 
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Pxofessoir Owen leguds this as an arrangement to fodlitate 
the protraaion of what was probahfy a long ptebenBile 
tongue — ^an organ which the iguanodon may be supposed 
to lave emplo^^ in stopping the foliage from the trees. 
There is no fossil evidence to show that it possessed either 
Ecutesi scalesi or any other fonn of dermal armour. 

IQFVXlJbL See EuGnsnns Tables and GxTBBia 

ILOHESTEB, formerly^ IvEUmmER, a market-town of 
Somersetshire^ is situated in the valley iS the river Ivd or 
YeO| 33 miles south-soutb-westof and 5 miles north- 
north-east of Yeovil railway station. It is connected by a 
stone bridge^ with the village of Northover on tl^ other 
side of the river. The piincipal bnildings are theparish 
church of St klaiyi an old edifice in the Early "Ringliah 
style, with a smdl octagonal tower, and the town-halL 
It possesses almshonse^ founded' in 1426, and national 
schools. There are no manufactures or trade, and the 
importance of the town hdongs whoUy to the past. Under 
the fiotnans it wm a mffitary station, and bore the name 
of IzdMis, Anciently it was a place of conudetable ex- 
tent, and was defended by walls and a deqp moat Traces 
of these fbrtxficatioiis ate still to be found, and numerous 
Boman remains have been discovered at different periods 
During a rebellion ag^nst William Hufns in 1088, the 
town was successfulty defended against Bobort Mowbray, 

^ ^ iusnrgente. Before the Beform 

Act of 1832, when it was disfranchised, Ddiester returned 
The county jail was there until 

iLE-D&ERAN^ an old district of France, forming a 
of istend, bounded 1^ the Marne, the Seines, 

Ois^ the Aisn^ and the Oureq. Until the end of the 
^lovingian dynasty it was indoded in the domains of 
f g®^«^ent of &^^e-FEanc^ named after 
department of theSeineL 
^ Sdne-et-Oisei Seined 

^nnnded on the K by Kcardy, on the W 
^ ^ prifiaiinais and N ivemais, and 

Its capital was PtolEL , 

® market-town, seaport^ and watering- 
IB picturesquely sitizated on t^e 
Channel, and at the terminus of a branch of the 
London and Sonth-Westem EaUwav 11 mil™ 
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The harbour, formed wholly of a natural bann, admits 
vessels of more than 230 tons bnrden, and there is a pier 
850 frat in length. Hjening fishing is prosecuted, but the 
shipfnng trade has considerablj dedined. H^ie population 
of the parish, which in 1861 was 3851, was 4721 m 1871. 

^e name of the town is differently spelt in old doenments, the 
vanatums Ming Qfatdscomhe, Alficcaecombe, Al&incomhe, Ufiir- 
and IllHdcomha In the latter part of the 18tb eentuiy it 
obfaiud a grat for holding a fair and market, and in the nden of 
£dwiim III. it was a piace of studi importance as to snptdy him 
with air ^pa ai^ nin^-aix men for his nmament sgainsttWia 
Snmg the Paimmenteiy \ra^ being garrisoned for the Bonndf 
heod^ ft was m 1644 captured by the Bt^elists, but in 1646 it fell 
into the hands of Fairfb - -• 

ILHAiVO, a town oi Portugal province of Bmia and die 
trict of Alveito, is-mtuated on the Atlantie Ocean, 8 m{i« ^ 
south-west of Alveiro and 34 north-west of Coimbra. It is 
inhabited chiefly by fishermen, but has a celobrated mnnu- 
factoiy of glass and poredain, the Yista-Alegro, at wi ich the 
art of glass-cutting has reached a high d^ree of perfection. 
Salt » largely erporteA The population is about COQO. 

_ HI, one of the prinripol riven of CeatnJ Asia, in what 
is now the Eussion protince of Semiryetchensk. The 
head-Bbeam, called the Tekes (Erench form, Tekesse), 
at a hmght of 11,600 feet in the Ulnbas mountains, which 
I^yt-knl, about 79“ 60' E. Jong, and 
42 40 IT. lot. At first it flows eastward and north- 
e^ward through a mountainous gorge which graduoUv 
wideM into a valley of considerable breadth between the 
^n-Shan zn^ on the south and the Kara-Tan and the 
^uivlik or Nan-Shan on the norftu Meeting the TCnmmo 
(FTMch Konngesse) from the east, the river takes a 
WMterly dirratim j and under the name of IK it continues 

hood of the^tary post of Hi or Dijsk In 77“ 6'.t W 
Ub vaUey between 79“ 30' and 82“ E. long, is about 6% 
portion above the town of Kuldja fOld 
^ popnlous, Tamntchi viUnges foUowiim 
®“8^‘on, and the pastured being^ 
^ck^ with sheep and cattle and horses. At IKj* the 

?• fcostb, after ttaveiin^ 

distort of desert and marsh, it falls by at leas”leveJ 

116 miles Qptbe river Vrnn% 



V -(2®® ““les) navigation is easy when the ws 

ke found a passable cbannA] ^ towed up stream ; 
nsehas since been mmln y»f v 'foy, but no practical 

the river has a ranid current deltaic portion, 

I4jsktiiereisaWrSeZV^'™^^“‘“^^ At 
Tho prindpal tSSs of to Vyemou 

BeUulnko, Md tS a®” ‘’i® ^ 

streams flow towards it from #??’*' number ol 

hut the great pronoition of rt'* Juonntaim on both 8ide% 
gatioa <S. ^ ®P ^ the 

;^lth of coal in ae ^eTif ^ 

^inese worked gold and and the 

Dijsk, a modem Sskn J?ur Hi or 

founded with Hi, the 
of the 4me mma The 

ynan-tohen. New v**. otherwise known os Hm- 

pletely deserteA Old’ Kii]<lu ^®® oom- 
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See Baer and Edmenen, ^eHrSffezurJSanUnissdesJ^ IleiOe^ 
XX. t Semcnowin Petermann’s MiUhoUv/ngtn, 1868 j Swmt Boss, 

Imp.i Eadloff, "Das Ili-Thalimd seine Bewohnor,” mPetenn^B 

Ifiltheatmgen, 1866 ; Hell\nild, Die Bussea in Cenii^asim ; Yam- 
hay, “ The Takes Valley,” in Oeean Eighwam, voL i. ;^weKW, 
EifofsAvMg da.Thinn-ShcBn-GeJtirgssystein (1875); A. W. Duke, 
" On the Valley of iie Hi,” in Proe. Bog. Qeog. Soe., 1874. 


ILIOS, or-lHDM: See Teot. 

ILKESTON, a market-town of Derbyshire, is situated 
on a bill onmnumding fine views of the Erewash ^ey, 
and on the Erewash biandi line of the Midland Railway, 
8 miles west by north of Nottingham, and 9 east-norih- 
east of Derby. The town is under the government of a 
local board of healt]^ and has a county court The prin- 
(dpal buildings are the parish church of St Maty|s in the 
Norman and Early En^sh style, with lofly pinnaded 
tower j the town-hall erected in 1868 ; and the mechanic’s 
inadtate. National schools have been recently erected. 
The mann&ctures of the town are pjondpally hosiery and 
lace, and various kinds of stoneware. Coal and iron are 
wrought in the neighbourhood. An alkaline mineral spring, 
resembling the sdtzer water of Germany, was discovered 
in 1830, and baths were then erected, which were after- 
wards extended. The waters are used both externally 
and internally, and are efficacious in rheumatism, gout, 
spinal affections, liver complaints, and kindred ailments. 
The principal constituents of the water are carbonic acid, 
sulphuric acid, muriatic acid, lime, magnesia, and soda. 
The town, which is very ancient, obtained a grant for 
a market and fair in 1251. It was formerly the seat 
of the assizes, which were transferred to Nottingham on 
account of the plague. The population of the parish 
in 1861 was 8374, and of the town 3330,' and the popu- 
lation of the parish and local board district in 1871 was 


9662. 


ILLE-ET-VILAINE, a maritime department of France, 
formed out of part of the old province of Brittany, is 
situated on the north-west coasl^ between 47** 38' and 48° 
37' N. lat. and 1“ and 2“ 14' W. long. It is bounded on 
the N. by the sea and the department of Mandiei, on the 
E. by Mayenne, on the S. by Loire-Infdrieure, and on- the 
W. by Morbihan and C^tes^u-Nord. It takes its name 
from its two principal rivers, the Die and the Yilaine. 
The former joins the Yilaine at Rennes after a course of 
.18 miles through the department^ and the latter, which 
rises in lUhyenne, flows past the' towns of Yitr4, Rennes, 
and Redon. The stream is tidal up to the port of Redon, 
and is navigable for barges as far as Rennes. The Yilaine 
receives the Men and the Seich^ which are bothnavigabla 
There are two other navigable streams, the Airon and the 
Ranee. The Ille-et-Rance canal connects the town of 
Rennes with those of Dinan and St Molo. The depart- 
ment forms one vast plateau, broken by ranges of low 
hills, which decline on &e one side to the English Channel 
and on the other to the Bay of Biscay. The , sea-coast line 
is partly rocky and partly marshy, the marshy portions 
being in many places defended against the encroachments of 
the sea by artificial dam& There are also morasses in many 
parts of the interior, with a number of stagnant lakes, a 
drcnmstance which renders the atmosphere very humid. 
*nie sl^ is scfldom bright, for the south-west winds, wlule 
they keep the temperature mild, also bring frequent 
showBi^ and in spring and autumn thick fogs prevail. 
The soil is thin and not very fertile but latdy has been 
improved by the use of artifidal manure, l^e only truly 
fruitful portion is that round DoL About two-thirds of 
the soil is under culture one-ninth in meadowy one-fifteenth 
in wood, and one-sixth waste. Cereals of all kinds are 
grown, but the principal are wheat, rye,- and barley. 
Potatoes, flour, and hemp are also largely grown, and 
tobacco is cultivated to some extent. Apples and pears 


are tiie principal fruitj and the cider of the canton of Dol 
has a high reputation. The vine is cultivated in the 
southern districts. Cheese, said to equal Gruydre, is made 
in considerable quantitiei^ and the batter of Rennes has a 
reputation equal to that of the best in Franca Large 
numbers of horses and cattle are raised. The horses 
belong to the small hardy Breton breed, and are mudh in 
demand as post and artillery horses. Notwithstanding the 
extent of heath land very few riieep are kept The principal 
manufactures are leather, searsalt, glass, paper, and linen. 

Iron ore is obtained in considerable quantities, and there 
are also lead and zinc mines, as well as slate quarries. The 
population is of Celtic origin, and the dialect is a mixture 
of Celtic and French. Dle-et-Yilaine is divided into the 
arrondissements of Fong&res, St Malo, Montfort, Redon, 

Rennes, and Yitr4^ with 43 cantons and 350 communes. 

The ^ief town is Reimes, and the prinripal seaport St 
Molo. The department has an area of 2597 square miles. 

The population in 1872 was 589,532, and in 1876 it had 
reached 602,712. 

ILLINOIS 

Copyright, 1880, by Charles Seriimefa Sons. 

I LLINOIS, the twenty-first in the order of admission Plate ▼. 

and the fourth in rank of population of the States (ff 
the American Union, is one of the group of States formed 
out of the “ North-West Territory.” Its boundaries, begin- 
ning at the point where the Wabash river joins the Ohio, 
pass thence north.bythat river, by the west line of Indiana, 
and by Lake Miclugan to 42° 30' N. lat., thence west to 
the Mississippi river, thence south by that river to its con- 
fluence with the Ohio river, and thenc^ by that, north- 
easterly to the mouth of the Wabash. It has an area of 
55,414 square milei^ exteuding with varying width from 
42° 30' to 36° 59' N. lat 

Burfacs and Soil. — Dlinois is a great plain, with its 
highest section in the north, on Lake Michigan ; thence it 
imperceptibly declines to the south-west, in which direction 
its principal rivers flow to the Mississippi A small tract 
in the north-west^ which .includes the lead mines, is hilly 
and broken, and there are bluffs along the Mississippi, 
some of which rise 300 to 400 feet. A ridge extends 
across the south end of the State, constituting the fruit 
district of the region, called "Egypt” on account of its 
never-foiling fertiBfy. On this ridge or swell of clay land 
are grown all the varieties of berries, grapes, plains, peaches, 
apples, and all kinds of vegetables in great profusion, 
whidi find prompt sale in Chicago and the northern counties 
by reason of reaching market at early dates in the season. 
Excepting along the rivers, and where there has been 
extensive tree planting, the greater part of the State 
consists of a vast levd or sli^tly undulating treelem 
prairies. Much of this has been reclaimed from swamp 
land by Eystematic drainage, and is found to be the 
strongest and most productive soil of the State. To the 
eye Ihe surface of the State is as level as that of an ocean 
in calm. The general slope from the watershed rarely 
exceeds 1 foot to the' mile, and the fall of the PliTiftia river 
in a course of 300 miles to the south-west, is, for most of 
the^ distance, but 1 inch to the mile. I3ie origin of the 
prairies is still a matter of speculation, but there is an 
opinion that in a former geological age the whole State was 
the bed of a vast shallow freshwater laka The ptairi^' 
soil is a black fine humus mould, formed of the decayei^ 
vegetation, and underlain at varying depths by clay, 
soil is of great fertility, and much of it seemir*^^ 
inexhanstibla Over these prairies for hundreds of r 
the plough never touches stone, pebble, or even 
luxuriant native grass formerly sustained herds of l^J 

and from the still unbroken prairie surface are 

oases. In 
■ 8q 
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mowa fhonsaads of tOBo of fbe wQd gcass for bajj wbioli 
is as nniritiooB and btings as h^h a price in market as 
<*t8me hay.” All the cerealsi xoot^ fruits^ gmsea, and 
TagetaUesc^ the temperate sone are grown in Illinois and ^ 
some of the Beiid^]^c8l productions, as cotton and amber | 
eBn& BecBUse of the rii^ess of the soil, cnltivatora still | 
plough very shalloir, and nc^ect manniing, or even rotation 
of crops, in the laijger portion of the State. It is nsnal 
to plant maise for ten or twenfy yean in successioDi only 
dmn^g the crop to rrhea^ oat^ barley, buckwheat^ or lye 
when Ae market prices of thm cer^ pronuse larger 
profite than maize. Upon any sign of exhaustion, tiie pto- 
dnetivenesB may be restored by deeper ploughi^ grass- 
ing^ Mowing^ and applying barnyard manure. In haU a 
century there has never been a bod failure of crops ; twice 
or thrice there has been insuffiment rain, and as often too 
umch, and once a frost in summer j but the iiQniy in no 
one was so great or so widespread as to produce gene- 
ral distress among &nnei8. 

^taerob,*--- found in nearly bU partsof the State; 

it ia bitununouB, a small proportion being canneL The 
beds vary from 3^ to 8 feet in thidcnesa The Coal- 
measures are the general formation extending from 
beyond the Missusippi river in Mtssoari, across Illinois and 
parts of Indiana and Ohio^ and into Kentnc^. It is esti- 
mated &at thzee-foarths of the surfoce area of the State are 
nnderl^ by beds of coaL There are twelve separate and 
wdWefined l^a of from 4 to 8 feet in thiVlmwy. The 
State is supplied with coal for consumption, not only from 
toe mmes rf lUiuois, but also ftom those of Indiana and 
Um by rail, and with anthracite from Pennsylvania by 
j ^ ^ State is bstiraea 3,500,000 

and 4,000,000 tom mmnBU 7 . Uear Galemi, in the north- 
of the State, ate lead mines vbieh have been 
TOifeed for half acentmy, and which at one time made 

‘’‘estate. Saltspringe 

bmlding u found m Tanoas parte of the g*~*« An 
limestone, called “Lemont mmhle," 

ntaSiS I" 

Una M 

ft, l«™r w 

re were ^o, 639, 304 acres of improved and 8 636 96^ 

OBrad’sfl^ ect«). T^e raty and town lots nnm- 

and S7<i ‘mprovrf and 486,731 nnimptoved in 1878, 

TS«a;SSrm 6 ?a^®*’®M tmimpwedia 188 a 

town “d 3028 city and 

1880® onltivafion in 1878 and 


1870 

1880 

ifotee. 

1879 

1880 
Oats.' 
1870 
1880 
May. 
1870 
1880 


Acres 

Avsnea 
perAercL 
lluslids. 1 

BiuUicIt ^ 
JFMoced. 

Total Value. 

%4f0,800 

18S 

45,417,061 

50,608,300 

330,030^030 

46^407,160 

3,856,350 

17i 

7,018,881 

38 

305,018,377 

07,483,052 

Betunsnot 

complete 

d. 

1,681,189 

554 

54,664,569 

08,700,002 

licna 

18,050,162 

1,740,801 

85 

18,858,247 

2,388,878 

••• 

8,578,730 

16,428,012 

2,850,857 

1 

3,48^584 

1 

22,589,601 1 


The following table i^vcs returns for 1879 : 



Acm 

Qaaninr. 

Value. 

Rye 

Barieiy, 

Pasture 

Orchards. 

Soighum.. 

flax seeil 

Hogs sold 

Iht cattle sold ... 
Pat elieep sold 

235,078 

4,193,884 

200,640 

00,351 

14,040 

4,238,824 bnsli. 
578,011 „ 

7,12l5i032 »» 

Ii524p705gall9, 

090p447httsh. 

1,984,104 

$1,001,401 

265,051 

13.810,620 

2,407,087 

3.500.758 
670,257 

1.206.758 
16,040.001 
13,761,450 

513,884 


-] 

IffifS. 

m 

Wheat 

Maize , 

^ Acres. 
^118,000 
7,062,602 
1,682,887 

Acres. 

2,702,380 

Oats 

Meadows 

7,602,158 

1,703,848 

^closed luxate. . 
Orchacds.. 

8,102,690 

098,116 

4,084,661 

2,267,645 
667,890 
4,242,718 
, 298,693 
8,708.667 

Woodland 

lyrtoufcienif Frodnrfn. 

873,666 

3,982,807 


rei 


; — .n* inmw ftM arimiw . 

i •PtoJ- 

i»er of that year^T^ tiwo so fer as 


roX 


. . . '7“^'’' •“T'' '-ingress gronno to tlie Btalc, to 

j «!.! of a raihvay from Cairo to Galena 

and Chicago, alternate sections of land along the route : the 
State tmn^orred the grant of land to the lilinou Central 
tojlroad Company, a corporation composed mainly of 
^gish capiWists, couspicuons among whom was Richard 

thomonwand con- 
stocted the roj^ and they and their succcsson still own 
the pro^y The railway Ifes wholly within the State, 
extending south to New OrlcoM 
imlr *} Missouri river. Its completion gB\-c that 
impetus to tho construction of railways to Chicago and 
the State which has contributed so hugdr to the 
resources of Ulinois. The State 
suppKed with railways, their extent reach- 
fi “ ^ ^ i*» ti>e State : 

leadh^r ®***®'^ “ niinois, while those 

mSte fr*™! States WMt of tho Mississippi also SJ 

TKsten^SronV'^*^’®® ‘^® ®‘®*® fwrther cast. 

to 8138.651 “ Bhuois amounted in^l879-80 

Bt Louis. A^n » ®y steamhoata at Ctoiro, East 

fteSSSfiSS 

river has declined muS nfT^ *^*"*8^ transportation Igf 
Michigan Sil «nd 

Michigan at Ohicaim connects Lidto 

head of the narim^n of 

ftiv aaa AAA that nvar. Thia cuntil ibno 


The niinSs^riJ^fa **‘® needed, 

end Des Haines *® Kankahee 

®®u«>-^tofChicaga'"lt;;aS“S^^^^ 
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fihe waters of the Fox, Sangamon, and Vermilion tiver^ and 
of some smaller streams. Its general direction is south- 
west to the M ississip pi, into which it falls. The State has 
expended much money improving the navigation by locks- 
anrt and this improvement when completed, with the 
enlargement of the canal to the capacity of steamboat 
navigation, will be one of the most extensive works of 
interior water commnnicafion in the world, being over 400 
miliw long, and connecting the waters of the Atlantic^ 
thtongh tuB St Lawrence river and the lake% and through 
the Mississippi river, with the Gulf of Mexico. Bock 
river rises in Wisconsin, flows rapidly to the south-west 
through Illinois, and joins the Mississippi near Bock Island. 
On tUs river manufacturing establishments are rapidly 
increasing, the water power being regarded as equal to any 
in the country. The- other rivers are the Kaskaskia, 
Bmbarras, Little Wabash, Big Muddy, and Chicago river, 
the last-named an inlet from Lake Michigan, furnishing 
a commodious harbour, 8 miles long, in which an average 
of 400 vessels find shelter during the winter season. The 
extent of the commerce on the lake is shown by the custom- 
house returns. During 1880 the steam vessels arriving at 
Chicago had a total burthen of 2,141,879 tons, the sailing 
vessels 2,456,337 tons; the dearances showed about the 
same figures. 

Manufactures . — The statistics of manufactures for 1870 
gave as results 13,597 establishments, employing 82,979 
operatives. Since that date the increase in manufactures 
throughout the State has been generd, embracing all 
branches of manfifacturing industry. The following are 
the statistics for Cook county (induing Chicago) in 1880 : 
— ^number of establishments, 3752 ; capital, 880,693,102; 
avertfgenumberof hands, 113,607; wages pai^ 837,616,381; 
value of material used, $180,807,706 ; value of products, 
8253,406,696. These figures for Cook county alone 'in 
1880 exceed iu several particulars those for the whole 
State in 1870 ; and the increase in the State during the 
ten years may be regarded as proportionate to that in Cook 
conn^. The abnn&nce of coal, the proximity to the Lake 
Superior iron and copper mines, the unlimited means of 
transportation, the supply of lumber, the cheapness of food, 
the superior water power in various parts of the State, 
have ml tended to make Illinois a large and convenient 
seat of manufactures. The iron and sted establishments 
of the State rank with the largest in the country. On 
Bock Island, in the Mississippi river, the U. S. Govern- 
ment has an arsenal for the manufacture of ordnance. 
The establishment is the most extensive in the United 
States, and the buildings and workshops cover nearly the 
entire island. 

Adminittration . — ^The territory embraced in the present 
State of Blinois was ceded in. 1765 by France to Great 
Britain; then it became a possession of the colony of 
Virginia; in 1787 it was made a county in the North-West 
Territory; from 1800 to 1809 it was a county iu the 
territory of Indiana; in 1809 it was erected 'into a terri- 
tory; and in December 1818 was admitted into the Union 
as a Stete. On its admission to the Union a constitution 
providing a form of government was adopted ; in 1848 this 
was superseded by another, and this again was set aside 
in 1870 iy the third and present constitution, which pro 
vides the ordinary State' government of three departments, 
executive, legislative, and judicial. The executive, con- 
sisting of a governor and other officers, are elected every 
four years; the l^slatnr^ or general assembly, consists 
of a senate of 61 members, elected by as many districts ; 
the term of eenatois is four years, one half, or as near as 
may be; retiring every two years,' The house of repre- 
sentatives consists of 153 members, 3 elected in eacdi 
senatorial district every two years. In electingrepresenta- 
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tivei^ the voter may give his three votes for one, two, or 
three candidates This cumulative voting is peculiar to the 
constitution of Illinois ; it has become popul^. The judi- 
ciaiy contists of one supreme court of seven judges, seve- 
ral district appellate courts of limited jurisdiction, circuit 
courts in such number as may be needed, and one county 
court, including probate jurisdiction, in each county. 
Each county and each township has its own local govern* 
menti Every male citizen resident one year in the State 
may vote. Tins constitution when adopted was regarded 
as a great improvement and advance in State government^ 
and many of its provisions have since been adopted by other 
States. The sessions of the leg^lature are hdkl at Spring- 
firid, which since 1836 has been the capital of the State. 

Sevenuc, Debts^ 1886-S8 the State was seduced 

into a scheme of internal improvements. The population uus then 
less than half a million, but the debt created 'ivas $14|000|000, to 
construct laflways and a canaL In three years tiie scheme was 
abandoned, and the State in July 1841 suspended payment of in- 
terest. In 1845 the legislature levied a taxto pay the current in- 
terest; in 1848 an irrepealable tax was levied to pa]^ the principal ; 
all the ovmdne and unpaid interest was funded in interest-bearing 
bonds. Credit vros restored, and in December 1880 the State was 
free of all debt Taxation is imposed hy a rate levied on all real 
and personal property, according to a previons valuation, made ty 
local assessors, revised by county boards, and again revised and 
equalized by a State board. The total assessment or valuation of 
the property in the State for taxation averages not more than one- 
fourth of the ’value at which the property can be sold. The consti- 
tution limits the rate of taxation (except to pay debts) hy counties 
to 75 cents on each $100 of the official valuation. The same valu- 
ation governs all taxation, the maximum rate being fixed by law. 
In like manner all munieijm corporations are (sincG 1870} prohibited 
from incurring any debt, 7or any purpose, exceeding, with previ- 
ous debts, 5 per cent, on the offidai ’valuation of the property with- 
in their temtorial jurisdiction. An annual tax is required in eadi 
municipality to pay the interest and a poison of the principal of 
all eristing debts. Under these stringentrrauirements, municipal 
debts in lUinois are gradually decreasmg. The State, without be- 
coming reqronsible for municipal debt^ acts as trustee, and throi^ 
its officers collects and disburses the taxes to pay principal and m- 
terest of these local debts. The latter ‘were contracted mainly in 
aid of railroads, and bora an average rate of 9 per cent, interest. 

The gross taxation for all purposes, including school^ for 1878 
and 1879 vraa as follows: — 



lara 

1870. 

State taxes. 

68,614,855 

6,557,446 

7,576,882 

10,941,658 

$2,712,626 

4,780,095 

6,182,420 

9,827,959 

(}ounty taxes 

City 

Town taxes and others . 

Totals. 

$27,690,841 

$22,958,100 



Tlie raluatiou of all tlie property in the State for taxable pur- 
poses, for the year 1880, wbb $786,616,894. The rate of tax levied 
lor State ptuposes, and to pay cost of assessment and collection, is 
86 cents on each $100 of the property ’valuation given, which, as 
above stated, is about one-fourth of the real value, lu 1880 lauds 
(except railroad lands) were ’valued at $390,594,627, and city and 
town lots at $182,808,928 ; totallandsand lots, $573,408,555. 

The State is in receipt of a permanent revenue from the Illinois 
Central Bailroad Company. In contidcraiion of the cession of 
land, iu 1850, ly the State, the company contracted to pay into the 
State treasn^ halfyearly 7' per cent, of the gross annual earn- 
ings of the line, l^s was to be in lieu of idl other taxes on the 
jnoperty of the company This contract is now a source of large 
revenue to the State. Ub to Ifovember 1, 1855, the pa 3 anent to 
the State was $29,752 ; ‘the payment in 1880 was $368,849. The 
total payments to the State, at the dose of 1880, amounted to 
$8,307,217. 

SducaHoii and’Gka/rities ^ — ^The public fichool system is 
liberally supported in Illinois. The permanent school fund 
yidds about $60,000, to which the State adds $1,000,000 
annually, and this is distributed among the counties. Many 
counties and districts have invested school funds. The 
aggregate of these local funds is $5,500,000, the interest 
of wHch is applied to support schools. In addition each 
school district levies sudi taxes as may be needed for its 
schools, and may borrow money to build schoolhouses. Jji 
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^S^^teDdlag the peUic^eohoolB, end 41,406 ae 
attending private and parochial a^oob; 

B»Vnr.ia 748,139. The whole nnmber of ec^l ^tncte in 
the State was 11,714 ; male teachers 9475, female teac^rs 
12,817, teachers in private aAods 
23.309. Salaries of male teachers range from §15 to §226 

peJmonth. of female teachers fromSlO toSllS permon^ 

Five months in each year is the minimum t^ 91 ™ 
public achoob, ton months the general term. Ea»pt the 
ucome from invested funds, school revenues ate obtaned 
from direct taxation. The State has established tw 
normal nniversifiesi providing the bnil^nga and groimdsi 
—one at Normal, 3 I‘Lean counly, the other at Carbondale^ 
Jackson county. There is an mdostrial nnivetai^ at 


There are also several other nnivetaities and colleges^ includ- 
ing medical and theological, in various parts of the State. 
All schools support©! in whole or in p^ by pnblic mon^ 
must be uon^sectarian in their instruction and government 

Under the general supervision of a board of diarities, 
the State maintains four hospitals for the inron^ at Jack- 
sonville, Elgin, AwTiflj and Kankakee j an institution for 
educating the blind, and one for edneating the and 
dumb, both at Jac^onville; an asylum for imbecile chil- 
dren; an eye and eat infirmaiy; a home for soldiers* 
orphans ; and a correctional or reformatoxy school for boys. 
All these institutions are provided with spacions grounds 
and extensive buildings, ^^e axmnal expenditoie for the 
maintenance of these chariries is about §1,000,000. This 
does not indnde the cost of bnildings and gronnds^ on 
whhh over §5,000,000 have been expended Several 
other asylnms for the insane are maintained by local 
authorities. 

The population of UUnoi^ which now comprises 103 
counties, was as follows at the dates given 


1800 2,4B8 

1810 12,282 

1820 66,162 

1830 167.445 

1810 476,188 


1860 861,470 

I860 .1,711,961 

1870 .2,639,891 

1880 8,080,824 


The follo\ring dries had a population in 1880 exceeding 
5000 : — 


Chicaga 503,804 

Peoria 29,815 

Qnincy 27,276 

SwingSeld 19,746 

Bloonmigton 17,184 

^oHet. 16,146 

Bockfoid., 18,186 

Aurora 11,826 

Rock Island 11,660 

Galesknm. 11^440 

Jacksonnlle 10,927 

BelleriUe. 10,682 

Best St Louis 10,054 

10,016 

9^500 


Decatur 9,449 

Criro 9,017 

8,606 

Guens. 8,205 

Stnator 8,088 

Ottam 8,010 

Jb?.’®* 7,751 

Mohne 7,7<0 

^.SaUe. 7,260 

febn. 6,608 

Mattoon. 6,106 

Kankakee 8 027 

Sf?li“g 6,841 

PnncetMi 6,440 

l au^ontli 6,004 


The denufy of the popubfion in 188 o’\to 65-6 persona 
pet equate mde. (j. w. 

V “E'J^'Sbtened,- b a title which at 
»®omed by, various 
1^1 ®“ the ground of the superior 

Among these may mentioned that of the Sp3 

which arose about t£ 
if'f ®®^''^bich before its final il«iip p f fln>npn ahont . 

Inqubition, 

at Sabmanca ® student 

anca \nu tned by an ecclesiastical com- 


Tntc«-nn for alleged sympathy with its vIotb, but was 
aMni n-.gd with an admonition. Under the name of 
maminds a similar sect appeared in Picardy in 1623, 
and afterwards entered into close rolatious with the 
Gudrinets or foUoweis of Pierre Gudrin ; but by its antt 
nomianism it soon provoked repressive measure^ to which 
it finally ancenmbed in 1635. history of another 
sect of Ulnminds^ which appeared in the south of Prance 
about 1722, is very obscor^ but it is said to have subsisted ^ 
until 1794. The titlo of Dluminati has often been popularly 
bestowed also on Bosiemdans^ Martinists, and Sweden- 
borgians; but one of the most veoent as well as most 
important applications of this elastic word h as been to 
denote a secret sodety, or semi-politiced aemi-reli^ous order, 
which made some stir in Germany, especially .in the 
southern and Catholic portions of it, from 1776 to 1784. 
It was founded on May 1, 1776, 1^ Adam Wdshnupt, 
professor of canon law at Ingolstadt^ and an ex-J esuil^ and 
set before it as its genmal purpose the discouragement of 
tyranny, supeistltioD, and ignorance, and the furtherance 
of the cause of reason, freedom, and virtue. The name 
originally assumed for the order was the Society" of the 
Perfecribilists (Gesellsdiaft der Perfectibifisten). ^ Politi- 
cally its tendendes were republican, and in reU^on it 
was frae-^znking; having a distinct aversion to Christian 
ritual and Christian dogmas alike. The entire subserviency 
of its members (who on admission were pledged to blind 
obedience to tbe orders of their superiors) was secuzed by 
a strict system of secret confessions and monthly report^ 
checked by mutual espionage. Be^nning with a narrow 
circle of disciples carefully chosen from among his own 
students, Weishaupt gradually extended his propaganda 
from Ingolstadt to Eichstadt, Frebing, Munich, and ebe- 
where, spedal attention bdng given to the enlistment of 
young men of wealth; rank, and social importance. As 
the order increased in numbers its organisation naturally 
became more complicated, and was ultimately considerably 
influenced by the intimate lebtions which were estabBsb^ 
with masonic lodges at Munich and Frebing in 1780. 
About the same time an important imptdse was given to its 
prosperity in middle and northern Germany by the ambition 
and energy of a newly acquired member. Boron Adolf von 
Enigge, who Iiad hb headquarters at Frankfort-on-the-Main. 
It was to him that the society was indebted for the 
extremely elaborate constitution (never, however, .actually 
realized) according to which the entire member^p was 
divided into three great classes, in the first of which were 
to be included the novices,” the ^^minervols,” and the 
lesser illuminati,” while the second consbted of ‘‘free- 
masons” (“ordinary,” ** Scotch,” and ** Scotch knights”), 
and the third or “ mystery class ” was subdirided into the 
two grades of priests and regents and of magus and king. 
Each member of the order had given him a special 
name, generally c l ass i cal, by which alone he was referred 
to in official commnnications ; all correspondence was con- 
duct^ in cipher ; to increase the mystification, towns and 
provinces were invested with new and altogether arbitroiy 
d^gnationa At its period of greatest development the 
order indnded in its operations a very wide aces, extending 
from Italy to Denmark, and from Warsaw to iParis ; at no 
ume, however, do its uambera appear to have exceeded two 
toonsand. lie aims and method, which, as plainly appears 
la portiras of Goethe’s Wilkdm Jfeisier, were someWt 
in accordance with the taste of the period, met with more 
or lew s^pathy and approval from Goethe himself and 
from &rder,» from the grand-dukes Ernest II. of Gotha 
and Karl August of Weimar, as well as from other persons 
of mfinence and repute (Bode, Nic olai). A rupture which 

‘ Ptertke^ Doc Dait^ek^ tor der See^Uon, p. 262. 
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took place between Weishaupt and Enigge in 1784 greatly 
accelerated the pnblic egression pf a counter feeling of 
suspicion and dislike wbich bad been slowly gathering 
strength, and in 1786 the Bavarian Government issued an 
edict which proved fatal to the order. Many of its 
members were imprisoned or compelled to leave their 
hpmes ; Weishaupt himself was deprived of his chair and 
banished the kingdom. 

See Cfrosse ^baiehfm des Ordens der JUummaiea (with Appen- 
dices, Alunich, 1786 } ; and Weishaopt’s VolJMndige OetcMem der 
Tenfalgung der lUundnatea (1787), ttaAKureeSechiffeHigungmcieter 
Amehten (1787). 

UdfUMlNATION is a term which has long been used to 
signify the embellishment of written or printed text or de- 
sign with colours, and especially with gold, more rardy also 
with sUver. The lustre of the former metal may probably 
have led to the adoption of the word in this sense. The 
Latin verb tVfmntnare, with the meaning of “to decorate," 
occurs as early as the 8th century; and in the first portion 
of the Roman de la Rose, composed before 1260, mduminer 
is found with a similar meaning, while Dante (Pvrgat., xi. 
79} alludes to this kind of painting and its French desig- 
nation as “quell’ arte, che ^uminar hchiamatain Parisi." 
In Early English we find the forms enlomyne, luminen, 
liimen, whence limn. Of synonymous use with these terms 
we find in the Jdiddle Ages the words miniare and minior 
tura, from minium, a red pigment, in early use for decorat- 
ing MSS. Miniature employed in connexion with the art 
of illumination now, however, generally signifies a picture 
or portrait as distinguished from mere ornament or ornate 
letters. 

The research into the past which bus characterised the 
present century has extended to the art of illumination, 
and, following the lead of D’Aginconrt, Mabillon, and 
others, has by the examination of mediseval decorated 
mannsoripts thrown a vast amoimt of light upon the arts 
of the past. In spite of iconodasm in the East, the burn- 
ing of Arabic MSS. in Spain, and the destruction and 
diffiipation of libraries which unhappily accompanied the 
Befonnation, a considerable number of beautiful and 
daborate volumes have come down to us where larger and 
more eiqxised works of art have perished. They therefore 
supply many a lacnna in art history. Conformably to the 
unity which perv^ed all art work in the Middle Agga^ a 
(dose correspondence in style hits been recognized between 
the ornamentation of MSS. of different periods and centem- 
poraneons architecture and other arts. The architect the 
decorator, the glass-stainer, and other artists have conse- 
quently learned and with great profit, to search fbdr 
pages for ornamental motives, details, and <».nTnnring^ in 
thorough harmony with ancdent styles, whicdi no other 
source suppBes so copiously. Invtduable materials too for 
the history of costume are found in the miniatures with 
which they abound. 

The^ earliest writing of whicdi monuments exist, the 
Egyptian, was often enhanced by the use of colour. In 
the ritual papyri, directions, *c., are written in red to dis- 
tinguish them from the mam text, just as was subsequently 
done in mediceval litu^cal MSS. — a practice from which 
the term rubric is derived. A few scattered passages in 
Latin classic authors (notably Ovid, Seneca, Vatro 
Martial, Pliny the Elder, J. Capitolinus) prove the occa^ 
sional use of rubrication and of pictorial embellishment of 
MSS. among the Bomans. The earliest decorated MSS., 
at least of European execution, which have reached us date 
from the 4th and 6th centuries of our era,' and are of ex- 
treme rarity. Of these one of the most celebrated is the 
Virgil .written in elegant capitals preserved in the Vatican, 
.in wMch the adornment is limited to rectangular pictures 
(miniatures) painted in the antique manner seen in the 


-ILL 707 

Pompeian frescos, the body colonr laid on with a free 
brush and without black outlinea It may be taken as the 
type of a class of MSS. of which very few specimens are 
extant. A different type of early calligraphy, which was 
mnch esteemed, is found in the Codas Argeateus, now 
at TJpsala, written about 360, containing TJlfUa’s Moeso- 
Gkithic version of part of the Scriptures. It is written in 
gold and silver letters on vellum stained a red purple. 
The art of thus staining vellum, perhaps with the murex, 
was afterwards lost, and in the 8th and 9th centuries was 
imitated by painting the vellum. 

After the 2d century art rapidly decdined in the West, 
owing to the corruptiou and ana^y of the empire. It 
found a home, however, at Constantinople, where inter- 
course with Persia resulted in a style whi^ blends Oriental 
magnificence with Western vigour and variety, and is de- 
stined, as we are about to see, to exercise a dominant in- 
fluence upon the art of Europe for many centuries. This 
style, known as the Byzantine is distinguished by very 
(dmracteristic details, and by its lavish use of gold, 
especially in backgrounds. Meanwhile Christianity had 
been planted in remote Ireland, wbich proved such favour- 
able soil that the isle was already at the begin ning of the 
6th century renowned for its learning and sanctity, and was 
the seat of numerous monasteries and seminaries, where a 
native style of art was developed, wholly distinct from any, 
thing else which the world Im seen. Its principal features 
are spirals, extremely ingenious plaits, and interlacements 
of attenuated lacertine animals and birds of conventional 
form. The human figure is sometimes introduced, but 
becomes objectionable, through the ignorance of drawing 
and of anatomy usu^y characteristic of semi-cnvilized 
attempts to portray the higher organisms. The work is 
further distingnished by a degree of minuteness, intricacy, 
and precision baffling to the modem draughtsman. It is 
seen in^ its highest perfection in the Booh of Kells, pre, 
served in the library of Trinily College, Dublin, and in the 
Lindisfame Gospels in the British Museum. This siyle, 
known as the Celtic or Anglo-Celtic, was transplanted by 
Irish missioi^es to Lindisfame. Bobbin, St GkiU, WOrz- 
burg, Luxenil, and other places, where vcfiumes displaying 
this peculiar ornamentation are still treasured. The influ- 
ence of ^^o-Celtic art is very apparent in the subsequent 
** Carlovingian style ” which arose in France and Germany 
under the fostmng care of Charlemagne, and of Ainnin, 
whom he had invited to France to direct the progress of 
learning and the arts. The gospels found upon the 
of Ihe great emperor when his tomb at Aix-la-Chapelle 
was opened, the gospels of St Servin de Toulouse, those 
of St Medard de Soissons, the Bible of San nnliafa. 
monutery at Bom^ and the Harleian Codex aureus of the 
British Museum are justly renowned examples of this 
majestic and magnificent style, in which the pages glow 
with gold and purple, and the Boman acanthus, Celtic in- 
terlacements, and Byzantine details combine in harmoni- 
ous variety. A text written wholly or partially in gold ink 
is another characteristic of the epoc^ About this period' 
too are found those gigantic initi^ which from containing 
figures relating ,to the text have been called in France 
HistxnrUes. A new style had also arisen in England, in 
which the debased Boman acanthus was largely developed. 
TMs cuinventional foliage is here seen skilfully combined 
with gold bars, which surround the page, and forma border 
at the commencement of book^ Jsc. This style has been 
called the Opus Anglieum. It often displays a masterly free- 
dom and spirit, and a peculiar “fluttering outline^” which 
also characterizes''' the spirited pen-drawings frequently 
found in MSS. of the_ period. The finest specimens of 
slyl^ ^ong whicjh are the benedictional of St Ethelwold 
belonging to'tbo duke of Devonshire, and a couple of vol- 



708 


ILLUMINATION 


umea in the pnbUc libncy, Booen, were probably executed 
at Hyde Abbey, Winchester. 

The appiehensicHiB of the year 1000 as the end of &e 
world tended greatly to parade art Aa these fears died 
nway, however, the Bomanesque style of ardbitectnro was 
being developed, espedally in the J^ne-Iands. This was 
favoured by aamerons Greek artists who, deprived of their 
livelihood by Eastern ioonoclaam, had migrated westwards, 
and deeply impressed the ByzanliDe character upon the 
architectnre of central and western EaropCi Simnltane- 
ously there arose a bold sweeping style of ornament^ 
characterised by fine rounded carves and Byzantine details, 
bat also by a tendency to natncalism, an^ in books, by 
large imtiabi The Byzantine gold backgronn^ were sUQ 
a Rowing feature^ which indeed continued throngh the 
whole subsequent progress of iUominaMon. From tiie 
11th centnzy gold I^f was applied to the i^um upon a 
sabstratom of fine plaster, am conld be so highly bur- 
nished as to mdiibit the rich lustre of a polished 
of the solid metsL As skill in drawing increased, nature 
was mom copied, end towards the I4th century natural 
conventionally treated, constitutes the main poitidn 
^ tue ornament TOe oak, the vin^ and especially the 
ivy, are frequent springing in free spirited curves from 
derated initials^ or extending into a border round the 
whole or 2 )azt of the paga The decrease in else 
whilst they gain in excellence of execution, and illumination, 
ronsidered as decorative design, is generally considerod to 
have readied its behest perfection ebont this penocL The 
pictures of s^d sulgects gradually lose Byzanrine riffldity 
md ^uw d^atic expresrion, pos^ and grouping; And 
tow^ the ISth centuiy the blue or gold ha^roand 
b^ns to be abandoned for natural sconeiy and acces- 
commencement of the 15th cen- 
taty lUnmmation vas liberally fostered by John, duke 
d Bern, brother of CSharles V. Hie magnificence in this 
^ch rf art awoke the emulation of Philip the Bold, 
of Burgundy, and of the duke of Bedfoi^ the nsgeS 

IFourt, now in the British 
V® of which hss been 

.Ab 

! execution 


weicMmM) ^ ^ w roaiisuc execution 

in^S°* as adecoratwe art became debased 
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accurate^ and attains a microscopic delicaqr of atip plii^ 
and his pupQ Giulio dorio^ who in his compoaltion miiVM 
lai^ nse of the human figure and with an imitation of 
Michelangelo’s manner combines unrindled miwntiwftaii 
of execution. Long after the invention of printing the 
popra and doges retained offidal illuminators in their 
service j and some of the most elaborate and costly 
volumes were executed subsequently to the 
of the press. The typographical mnltiplication of booki^ 
however, proved fatal to the art. The early prodnetions 
of the pres^ indeed, had blank qmces left for initials and 
miniature^ which were painted in by hand, often very 
ronghly. Thus were soon replaced by printed diwignB in. 
tended to be gilt and c^onred, which Tweeted the o’hmywt"*- 
of contemporaneouB art, os far os the technical diffiwiUj pB of 
the yet imperfect press allowed. The custom of ndni-ntwg 
sumptuous v'ulumes with engraved initials and ntl ie r 
ornament has conUuued to the jiresent time^ with an 
inensasing tendency to natnralism. 

The viator to the public libraries and musenms of 
Moscow and St Fetetsbnig will have there admired the 
rich display of Slavonic illnminatod hlSH of peculiar style, 
intricate desip, careful execution^ and frequently fine 
cotouR The leacfiqg features of Bnssian art weie derived 
from Byzantium, but, ns finaaian orofareologists maintain, 
rrers blended with a native element, and a true national 
scjle arose in the Ifith and continued to the IGtli century 
when the influence of the Heniussance began to be felt. 

The feennd art of Constantinople iras also the parent of 
another s^le — the Arabian or Mahometan — ^which, how- 
evw, wntains a previously existing Oriental element. The 
style b«!gan to develop in the 7th centurj'. It is geume- 
tncai or constructive in character, the use of embolism or 
repraen^ons of anipls or plants being forbidden in tbe 
sect of Onmr. Inscriptions in cufic characters ore often 
Mppily used as a decorative feature; rich colouring of red 
hlne and gold prevaila. The Turkish and Moresqui stylS 
^ Hlwnination was carLd 

Bplendour. Casiri’s 
conveys some 

Sin ^ “ magnificence of the Mootish'libretics in 

^ India illufflination, though of great antiouitv 'dnew 
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the treatment is more free and natural than in Tndia jt 

*^chrf its h^hret perfection about the 16th 
centnnes of onr ere, but is still continued. ’The 
lotion of a magnificent MS. of the mmatidend Sie 

m The alpice of any attempt to shade or rive rdief to 
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The price ^ven in recent years for MS. volnmes ralnable 
for their beauty or antiquity often reaches many hundreds 
of pounds sterling. A folio Ynlgate of the 9th century 
Tras purchased by the British Museum in 1836 for £750. 
The Bedford Honrs, acquired \rith other MSS. for the same 
establishment, has been valued at over £2000. At the 
Didot sale in Paris a MS. esecuted in the highest style of 
French art fetched above £3000. 

Biblioifraphff. — a largo number of rrorks on the subject 
the foilairing may bcio bo mentioned : — CL G. Sclnrarzins, JJeonia- 
mentis librorum, Leipsie, 1756; If. HumphroTs, IHiminaicd Books 
of the Mid^e Ages ; Silvestro and ChampoUton, Universal Faleeo- 
graphy ; Westwood, PalteograpMa Saem Pietoria ; 3Iaddcn, Illu- 
minated Ornaments; Tynms, 27ie Art of Illuminating; Bastard, 
Pdntures des Ifanuserits; Westwood, Facsimiles tf Anglo-Saa^ 
and Irish MSS. Information upon Eastern styles, with coloured 
plates, will be fonudin Sacinet, Polyehromatie Ornament, and 0. 
Jones, Grammar of Ornament, and upon Bnssian art in Y. Bou- 
towsky’s Histotre do VOmement Basse, a’ gprls les Manuserits, Paris, 
1870. For the technical part of the subject, see Thcophiln.s, De 
diversis artibus, several editions, with translation and notes ; 
Original Treatises from the 12tk to 18tA Cetduries on the Arts of 
Minktlure, <£*&, edited, with translation and notes, by lira Mcrti- 
field : Bradley, Manual of Illumination ; Shaw, Art of lUuminn- 
tion. ' (H. B. W.) 

ILLrJEtIA is the name applied to the country that lies 
to the east of the Adriatic Sea. The usual Greek name 
is Dlyris, though the older writers generally use the 
expression of ’DAdptoi. The common name in Latin is 
lUyricnm. The term Dlyria is occasionally used in both 
languages, and has become the recognized name in English. 
The boundaries of the country thus known varied vciy 
much at different periods, and can bo described only 
along with its history. For a short time^ in the 4 th and 
3d centuries B.a, there was some slight government under 
moimrchs whose power was acknowledged by the whole 
country ; but in general the land was either a province of 
some conquering race or the abode of isolated tribes with 
little or no common feelings or aims. 

The ori^n and character of its oldest inhabitants are 
involved in the obscurity that still shrouds the ethno- 
logy and early history of all south-eastern Europe. 
The Greeks ac^owledgcd some affinity of race between 
themselves and the Dlyrians in the l^end that Cadmus 
retired from Thebes with his wife Harmonia and settled 
in Illyria, where he became the father of Dly'rins, the 
eponymous ancestor of the whole race. In harmony with 
thb myth, the general consensus of modem investigation 
tends to the view that at an early period the wholo 
of Europe south of the Danube, together with the 
centre and west of Asia Minor, were peopled by kindred 
races, some of whoso names are preserved to us as T« e 1 egcs , 
Thracians, Pelasgi, Dlyrians, &c. If wo divide the Indo- 
European tribes that peopled Europe into two great 
famiOes, the northern and the southern, wo shall find that 
the Thraco-Dlyrian tribes must bo distinguished from the 
Slavonic tribes who dwelt immediately north of them, 
and who are closely akin to the Lithuanian and other tribes 
of the northern family. On the other hand, it would not 
be easy to draw any line of demarcation at this early time 
between the Dlyrians and their neighbours on the west, 
south, and east. Separation of nationalities was produced 
afterward by growing civilization, which developed dis- 
tinct national characters and well-defined countries. 

At this early period then wo may say that the Danube^ 
as the boandary between the northern and fto southera 
family, was the limit of the Illyrian tribes towards the 
north. In^ other directions they shaded off into kindred 
tribes of similar manners and language. Various causes 
led to a^ very unequal development of civilization among 
these tribes. Intercourse with stranger races like the 
Phoenicians, and amalgamation with kindred immigrant 
races, such as the lonians and Dorians, raised some of these 
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tribes rapidly to the highest stage of civilization. But 
these nifw races were attracted by the more favourable 
conditions of the Greek peninsula, and few of them found 
their way to the northern countries. Some traces of early 
Ionian settlers in Elyria are found (see Curtins, Die loniar 
vor der ionisehen Wanderung, p. 46); but they do not 
seem to have permanently affected the character of the 
natives. As Greece became civilized, it sent forth its 
own colonists to occupy most of the favourable sites 
along the Mediterranean coasts. But, whereas Thrace with 
its rich mines had a lino of Hellenic colonies along its 
southern shore, very few were planted in Elyria. Accord- 
ing to Strabo, the shore was full of fine harbonrs, 
and the coast land was very fertile; but he adds that 
the people were barbarons and warlike. On this account 
it was that Greek colonization never spread on the Elyrian 
coast. Dyrrachium or Epidamnus was almost the only 
Greek colony, and its history for centuries showed one 
continuous conflict with the barbarons natives, which pre- 
vented its growth. Macedonia again found a family of 
Greek refugees who established themselves os petty chiefs, 
and gradually spread their power, with civilization and 
settled rule, over the whole country. Nothing of the kind 
happened to Elyofa ; the diiefs who rose at times to power 
were always apparently as barbarons us their followers. 
In these nnpropitious circumstances^ the Elyrian tribes 
remained in their primitive barbarous condition later than 
almost any of their neighbours, and when many of the 
surrounding states had become civilized, Illyria was divided 
from them by the line separating barbarism from civiliza- 
tion. Naturally their daracteristics resembled closely 
those of the ruder Thracian tribes, and both are described 
by the Greek historians as tattooing their bodies and offer- 
ing human victims to their gods. Their women seem to 
have had a high position socially, and to have even exer- 
cised political power. Queens are mentioned more than 
once as their rulers. This reminds us of the German 
triba^, whoso women also were much respected; and we 
know that among' the Greeks women were much freer 
and more respected in the older time before Oriental 
influence had affected native customs. It is said that 
chastity was not hold in much account by the women of 
Elyria; but it must be remembered that people whose 
women are kept more secluded are very apt to ascribe 
such a character to the freer life of other races. 

The Elyrinns are said by Herodotus (ix. 43) to have 
attacked the temple of Delphi. Brasidos with his small 
army of Spartans was assaulted by them on his adventurous 
march (424 b.g.) across Thessaly and Macedonia to attack 
the Athenian colonics in Thmeo. The earlier history of 
tho Macedonian kings is one constant struck against the 
Elyrian tribes. Tho migrations of the Gauls at the 
beginning of the 4th century disturbed the country between 
the Danube and tho Adriatic. The Scordisci and other 
Gallic tribes settled ther^ and forced the Illyrians towards 
tho south. Tho necessities of defence seem to have united 
the Illyrians under a chief Bardyhs (about 383 b.c.) and 
his son Clitus. Bardylis nearly succeeded in destroying 
the rising kingdom of Macedonia ; Eing Amyntas was 
defeated, and a few years later Perdiccos was defeated and 
slain. But the great Philip crushed them completely, 
and annexed part of their couiitiy. During the next 
century wo hear of them as pirates. Issuing from the 
secluded harbours of the coast, they ravaged the shores 
of Italy and Greece, and prayed on tho commerce of the 
Adriatic. The Greeks applied to Borne for help. Hel- 
lenism had proved too weak to civilize the northern 
races ; it was left to the stronger organization of Borne to 
absorb them. Touta, the Elyrian 'queen, at first scorned 
tho Boman demands for redress, and even murdered the 
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ambasaadonj but the two lUjntev vers (229 and 219 
B.a) endrf in the submisnon of the Illyrians, a con8ldc^ 


In 168 &a Gentitis, tlie IllTri&n provoked the ww 
myrua war, the result of which was the annexation of the 
whole country hy tihe Romans. Frequent rebellions oc- 
Gurr^^ but at lost the natives accepted the Roman dviUzOr 
tiom Daring the empire^ the county was one of the best 
recruiting grounds for the Roman legions and in troubled 
times many Illjrian soldiers fou^t fhmr yray up from 
the ranks to fte imjMiial pt^le. Claudiits AureliaUi 
I^bWi Dioctethiny and Maximiau woro all eons of Illyrian 


peasaws. 

In the time of the republic niyricam comprised tbe 
country between the Libundan^ a kindred race* on tbe 
north and Rpirus on the south. Under the empire the 
importance of the country mado its name spread over 
all the aartoandtng dmtricts. In the 2d century after 
Christi the Illyricus lames included Noricum» Funnonia, 
hfcssiai DactOi and Thrace. Cbnstantine added Greece, 
Epirus, and hlaccdonio, taking from it Thraco and part of 
Uoesia, and made it one of the four divisions of the Roman 
empire governed by a ^^pnefectus pemtoria” R*hca the 
empire was diiidcd, lUyncam was halved. Slyris Barbara 
or RomBaa, induding Nbricam, Ibnnonia, was an* 
nexed to the Western empire; wliilo Slyris Gneca, includ- 
ing Macedonia, Epirus, and Greece^ formed part of tbe 
Esstem empire. The Via Egnatio, the great line of road 
which connected Rome with Constantinople and the East^ 
led across niyricam from Dyrrachium to Thessnlcmica. 

In the wreck of the Roman empire Illyria snflbrcd 
severely. In the dth century the Goths ravaged it 
repeatedly, but thes^ the most civilized of the barbarian 
invaders of Rome, with their warlike aristocracy, passed 
on, and were succeeded by wilder tribes^ Slare, as also 
Huns and other nomadic races from the l^sty in succession 
demtated the country. An agricultnial popnlation could 
no longer maintain ilsdf, and off the dements of cirilixatioit 
dmppeated. Justinian (527-666) tried in vain to defend 
the country by a series of forte ; his armies were defeated 
time after time, and at last he allowed tbe Hnns to make 
MtuementB ^Bonth^of the Danube. Dome gave un tbe 
defray of dvilization against tbe inroads of harbarism, and 
bribed the barbarians to bo quiet. Still tbe Via Dgnatia 
was defended, os the artety of commnuication and Mi. 
highway ot commerce between Constantinople and the 
west Tht open country, however, even south of the gnat 
r^, was abandoned to (be Slavs and Unna, The older 
Hymns partly united with these races, partly went farther 

XrJrt • ^ preserved is the modem 

name of fteir dwendants, tbe Albanians. 

aloo^e^tflfm^- Slavonic peoples all 
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ILORI, or iLoniK (the Alouric of the Tinnders* cxiiedi- 
tion), an important town of the Yoruban territory of 
\Vc&tem Africa, situated about GO or 70 miles soutii of tire 
Niger, and about 1 CO miles north-noilli-cast of Tlie 

wdl hu*< a circuit of 12 miles, but is badly kept m repair. 
Abug the south-castem side flows n small Ftreani utiiGh 
joins the Asa, a tributary of ilto Niger. Tlie iiibabltants 
are Yorubaa, Fcllatali (Fiillo), Jlniispas, Oambarces 
Roniui^, and Nufes or IbtKis. IMost of them s|ieak 
Yonilmn. An extensive iiatb'c trade is carried on at 
Botin, the lloussa caravans im]»ortiiig maniifarturif/] gi}od9 
cd various sorts, not only from Central Africa, but even 
from the coasts of the MedUerranean. The trade from the 
Guinea coast on the other hand is confined to brandy, 
guns, and powder. Tire variety of local industries U vary 
considerable: Rohtfs menlioi» l»Gautiful leatlicr go<xl«, 
carved wooden vc.wsc1<, finely ]daited mats, embroidend 
work, pottery of various kinds, shocn of yellow and red 
Icatlicr, and, wlint wav unique in his exjicricnec of Negro 
tribes, iiie mnnufacliirc of chcere. The ])opuhtion is 
estimated at from C0,000 to 70,006, exclusive of the 
resident traders from foreign ]oris. There are a numi’cr 
of mosquas in the toim, and the M 0 homctans arc the 
dominant power, but the lower cla*'*vs maintain Ihrir pagan 
customs. About 1820 Bori dccbreil it'ielf imlqicndciit oi 
Yoruba, ami a^sj<$tod in Ibo dv.stn}£!ion of Oyo. 

R. F. Rnrton, yff-rt-tw/rt 

Loud., 18C3; U. llohlfs, 1S7I- 

IMAGE yrORSniP. in the prerent article tbe word 
will be cmploj^l to denote anynrtifirin! repre- 
sentation, whether pictorial or sculptunil, of any |H!r»on or 
thing, real or imaginary, which is iiycd ns a direct adjunct 
of religions services. Tlib definition of the word slmte 
out fran present cottsideiution, though at some points by 
an almost imperceptible boundary, the uor^bip of all 
merely natural symMs, whether animate or inanimate, 
coDventioimj or the reverse. Tlius for example, evciy 
foroi of animal worship is excluded by it, and also the 
cniios connected with memorial stones of which tracer so 
uninistakaWo are/otind in (ho OM Testament nml in nlnmat 
cveq* other ancient literature (the Ai'dw Atwipof or 
dAi^pjftciw^ paiVvXot, hpides vnrtij Iniylu of ckmcul 
imfera/. So far as images (cIkovccp imftffiuts) arc merely 
more w less mrfcct prodnettonn of pictorial or itloslic brt, 
they fall to bo Ireated under PAmiso, Scfi.prn!i.*, 
AlosATO^ *c. ; 80 for (» they have been recaeded ns aids to 
acrotion and spmtuol instruction, or tnad^o the ohji>c|.<i of | 
religiotw veneration, tho liistorj' of their introduction nnd 
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wotslupped tbiongh. natural symbols, — such as serpents, 
trees^ meteoric stone^ — and in some cases temples occnrred 
wliit^ contained no 'visible symbol at all. Even in the 
Homeric poems, the allusions to images of the gods are but 
few: where an image is menrioned (as in J7. vi 301), it is 
evident that it was of the rudest description, and but little 
indebted to human art The same remark applies to the 
cnltns of ancient Home. It was carried on without the 
hse of images until the comparatively late period at which 
the state entered into relations with Etruria, Magna Gtmcia, 
and Sicily.^ The date of the oldest statue in Home, that 
of Diana on the Aventine, can be g^'ven with considerable 
precision as between 577 and 534 B.a As regards the 
ancient Germans also, we have the testimony of Tacitus 
that down to his time at least their gods were still invisible 
and had neither temples nor images." And, whatever be 
onr construction of the primitive history of the Semitic 
races, there can be little doubt) so far as the Jews at 
least are concerned, of the correctness of their own impres- 
sion that idolatry," in the strict e^rmological sense of that 
word, was not the most primitive form of religion practised 
among them.' 

The decalogue contains a direct precept against the 
making of any ** graven image” Qesel or pasil), for 
rriigions .uses at least (Es: xs. 4, 5; Dent. v. 8, 9; with 
wMch compare Deut. iv. 15-18). The ** graven images” 
contemplated in the passage last cited are images of men, 
quadruped^ bird^ reptile^ and fishes ; and the manner in 
which the prohibition is made is fitted to suggest that all 
these ** likenesses ” had made their appearance and already 
become olqects of rriigious veneration prior to its pro- 
mnlgation. Hothing certain, however, is known as to'the 

strange gods” alluded to in Gen. xssr. 4 as hanng been 
buried by Jacob under the oak atShechem; nor can much 
be said with regard to the “teiaphim” which are first 
mentioned as having been worshipped in one of tiie 
branches of the family of Terah (Gen. xsod. 19), but are 
often subsequently referred to as having been used in the 
time of the judges ^udg. xviL 5; qfi xviiL 30), and at 
various stages throu^out the history both of the northern 
and of the sonthem kingdom (Hos. iiL 4j Zeclu x 3 ; 2 
Hings xsiii. 24). Sometimes they must have been but 
small; but from other passages it may be inferred that 
they may have been, occasionally at leas^ of human fo rm 
and sire (1 Sam. six 13, 16). Much obscnrify attaches 
also to the calf worship of which an instance occurred in 
the wilderness (Ex sssiL 4), and wHch was a prominent 
Jeature in the religion of the northern kingdom from the 
days of Jeroboam to the end; it is a disputed question 
whether the cult was of Egyptian or of purely 
origih. The difficulty in lev. xviL 7, and perhaps also in 
Dent. sssu. 17, .Ps. cvi. 37, is by some interpreters 
explained by a reference to the Egyptian goat worship 
^Mendes); if so, these ^sages contain no allusion to 
image worship. The varions forms of &e Baal cnltns so 
often referred to in the Old Testament were no doubt 
Semitic ; there are no explicit references to any inutys ^ 
however, in this conneodon; and in pmnt of &ct (see 
Baal) that deity was generally r^resented iu his “h%h- 
places,” not by images, but by obelisks or pillars. That 
the plastic arts, even in a religions connexion, were not 
wholly discouraged among the Jew^ appears firom what we 
read, not only about the brazen serpent in the wilderness, 
but also about the existence in tabernacle and temple of 
such figures as cherubs (Ex xxv. 18-20; xxvL 1 ; xxxvL 

, ^ S» Prelier, Jllfm. IfylMofffe, p. 10, &c. The statement of Flnt- 
atcli (Ahma, 8), that Car 170 years afto the foundation of the citv 
images ■were nnloiown, recnis in many later ■writers. 

The statements of Tacitns on this head, ns well as those of later 
tiistc^s'are ^scnssed very fnlly in Grimm’s Deu/seie MvOtologie. i. 
p. OS cjj. " * ^ 


35 ; 1 Kings li. 23, 32, 35) executed in varions mateiialsi 
lion£^ oxen, lotos fiower^ and pomegranates (^ Ex lonn- 
4, 5). The graphic descriptions of the process of idol- 
making, both "graven images” and “molten images” in 
Isa. id. and :div. (with whiiffi may be compared Wisd. xv.; 
see also the reference in Isa. xxx. 22 to molten images 
overlaid with a precious metal) show that the exercise of 
those arts was far from being confined, at the periods to 
which these passages rdat^ within the limits fixed by tiie 
second commandment. After the captivity, however, there 
developed itself among the Jews a steadily 'growing 
tendency to interpret the language of the law witii the 
most stringent liteiality; and at the time of the Homan 
oecnpation tiie masses; under Pharisaic influences; showed 
a sensitiveness on the subject of images which in certain 
recorded instances led to very striking results. Thus, the 
existence of trophies in the theatre at Jernsalem was 
I violently objected to; Titellins found it necessary to avoid 
! Jndcea in his maidh from Antioch to Petra, lest the Holy 
Land should 'be defiled by the presence of the Homan 
eagles ; at the outbreak of the Jevritii war the house of 
Antipas at Tiberias was destroyed because it was adorned 
with scnlptnres (Joseph., Ant., xv. 8. 1, 2 ; xviiL 3. 1 ; Fit., 
12). This aversion to every exercise of ihe imitative arts, 
as regards living things at least; passed over from Jodaism 
to Mahometanism.* 

As regards the attitude towards religions images assumed 
ly the piimitive Christian church, several questions have 
often been treated as one wbich cannot too carefully be 
kept quite apart There can be no donb^ for ewample^ that 
the early Christians were absolutely unanimons in utterly 
condemning all heathen image-worship and the ’various 
customs, many of them obvionsly immoral, with which it 
'was associated ; it is needless to multiply dtations from 
the fathers in proof of so undisputed a &ct A form of 
iconolatry specially deprecated in the Hew Testament was 
the then prevalent adoration of the images of the reigning 
emperors (see Hev. xv. 2). It is also tolerably certain 
iha^ if for no other reasons besides &e fewness, obscarify, 
and poverty of the early converts to Christianity, the works 
of art seen in their meeting houses cannot possibly at first 
have been numerous. Aloi^ ■with these reasons would 
certainly cooperate towards the exdnsion of visible aids to 
devotion, nob only the chnrdi’s vivid recollection of what 
Christ had been, and its living sense of His continned real 
though unseen presence^ but also, during the first years, its 
constant espectation d Hia second advent as imminent. 
Ih point of &ct.it was a common accusation brought 
against the Christians by tbeir enemies that they had “ no 
altars, no temples, no known images ” (Min. FeL, Dct, a 
10), that "tiiey set up no image or form of any god ” (see 
Arnob., Adv. Gent., vL 1 ; similarly Celsire) ; and thm charge 
was never denied. At compaiativdy early date indeed 
we read of varions Gnostic sects calling in the arts to 
aid their worship ; thus Irenmns (Beer. L 26, 6), speaking 
of the followers of MareeUina, says that "they p psnass 
images, some of them painted, and others formed from 
different kinds of material; and they maintain that a 
likeness of Christ was made by Pihite at timt time when 
Jesns lived among men. They crown these and 

set them up along with the images of the philosophers of 
ihe world ; that is to say, with the images of Pythagoras 
and Plato and Aristotle end the rest. They have also 
other modes of honourii^ these images after the same 
manner as the Gentiles” (c/. Aug:, Dc Bter., c. 7). It is 


pro-Wanuiic polytlieism of Axahifl, and the extent to -irhiA 
It consistea in the tronbip of aDimals or their images see a sue- 
Kobertson Smith on “Animal -Worship a^ 
^imal Tribes among the Arabs and in the Old Testament "in the 
Jmmal <(f Philology, voL ix, p. 75-100 (1880}. 
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also wdl known that the emperor Alexander Sevema round 
a place for several Scriptnre cliaracters and even for Christ 
in his laratinm (Lamprid.} Vxt AUx, Sev^j c. 29). But 
there is no evidence that snch a use of images extended 
itself at that early period to orthodox Christian circles; 
and the presumption is all the other way. The first 
nnmistakable indication of the actual pnbUo nse of the 
painter’s art for directly religions ends does not occur 
indeed untU the year 306 a.d.| when the synod of Elvii^ 
Spain, decreed (can. 36) that pictures ought not to be in 
a chnrch, lest that which is worshipped and idoted be 
painted on walls.’’^ The scope of this prohibition ^as been 
very diSerently viewed by interpreters, — some thinking 
that all that is forbidden is any attempt at delineating the 
divine; others considering that the synod contemplated 
frescos only and not pictures, which could be more readUy 
hidden from profanation in times of persecution; others 
taking the canon in the broadest sense as directed against the 
exhibition in churches of pictures of sacred sulj ects. In any 
case, and particularly if the last theory be adopted, it is 
evident that the use of sacred pictnies in public worship 
was not at the beginning of the 4th 'century a thing wholly 
unknown within the orthodox church in Spain ; an d the 
presumption is that in other places, about the same period, 
the custom was looked upon with a more tolerant eye. 
Indications of the existence of allied forms of sacred 
Christian art prior to this period are not wholly wanting. 
It seems possible to trace some of the older and roder 
frracos in the catacombs back to a very early century ; and 
it is certain that Bible manuscripts were often copiously 
illuminated and illustrated even before the middle of the 
4a Mutuiy. An often-q^uoted passage from TertuUian 
a 10, ^ a 7) shows that in his day the cozn- 
mumon cup was wont to bear a representation of the Gfood 
Sheph^ CQement of Alexandria {F<Biag,^ iiL 11) men- 
tions the dove^ fish, ship^ lyr^ anchor, as suitable devices 
for Uhrisrian signet nugs. 

following contones the tendency to 
enlist the fine arte m the eemce of idigion sad the chntvh 
may bo said to .haw steadily advanced; not, however, so 
far 08 appears, with the formal sanction of any regular 
^^tual a^honty, and certainly not rrithont strong 
prote ate raised by more than one powerful voica From a 
puaage m the writings of Gresorv of Nvb&a (Omf 
&tfdt6w Thadari Mariym, c, 2) it is easy to see how 
V “ar^ vronld offer Aemselves as 

S&*?*?**® and at the same time be 

^ “rawed from him their best and nu»t 
^rmanent expression; that this feeling was very widl 
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of Jerusalem, tells how in a church at Anablatha near 
Bethel he had fonnd a cnrtain painted with the image of 
Christ or of some other soint^” wUch ho had tom down 
and ordered to be used for the burial of some pauper. The 
passage, however, reveals, not only what Epiphanins 
thought on the subject, but also the fact that such pictures 
must have been becoming frequent. Nilui^ the disdple 
and defender of Chrysostom, permitted the i^bol of the 
cross in churches and also pictorial delineations of Old and 
New Testament history, Wt deprecated other symbolEi, 
pictures of martyrs, and most of ell the representation of 
Christ In the time of Gregory the Great the Western 
Church at last obtained sometMng like an authoritative 
declaration on the vexed question about images, but in a 
sense not ^te the same as that of the lynod of Elvira. 
Serenns of Marseilles, on account of what he considered to 
be flagrant abuses, had ordered the removal and destruction 
of all sacred images within his diocese) this vigorons 
action caUed forth several letters from Pope Gregory (viiL 
2, 111 ; iXi 4, 11), in which he utterly disapproved of that 
violent course, and, for the first time clearly drawing the 
distinction wUch has ever since been authoritative for the 
Boman Church, pointed out that *4tisonetUngtowomUp 
a picture and another to learn from the language of a picture 
what that is which ou^t to be woi^pped. What those 
who can read learn hy means of writing, that do the 
uneducated learn by looking at a picture. . . . That, 
aerefo^ ought not to have been destroyed whidi had 
been placed in the chutche^ not for worship, but solely 
for instructing the minds of the ignorank” Hem it may 
be mentioned with regard to the Bjmhol of the cross, that 
Its public nse dates from the time of Constantine, though, 
^rmng to many Christian archaeologists it had, prior to 
that date, a very important place in the so-called “dis- 
crp^a arwnL” He introduction of the crucifix was 
decidedly later, and originoUy the favourite combination 
was that oMhe figure of a Iamb lying at the foot of the 
the Trnllaa coiin.^ in 692 by its 82d canon enjoined 
to symbol Bbonld be discontinued, and that where 
past was shown m connexion with HIb cross Ho shonld 
be represented in His human nature. 

It WM not nntil the 8th century that the religions and 
tbSSS qnrafaons which seam naturally to connect 
witomaw worahip were at last distinctly msed 
m the Eastern Church m thrir entirely, and areaed in what 
some points of view might fairly be calM an exhaus- 
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TT- addressed to the emperor two important controrersial 
letters in faronr of images. Thej are preserved in the 
lirf/i. of the second council of Ifice.. Apart from their 
direct historical importance, they are of considerable interest 
as literary and theological cnriosities. To the objection 
which had of course been urged from the decalogi^ he 
rqilied that the prohibition there was directed simply 
agiainst the idaHat^ of Canaan, and conld not have been 
intended in a sense inconsistent with the fact that Moses 
had been commanded to make chembim and the like. 
Christ Himself was an image, the image of Gk>d. The 
.charge that the iconodnli prayed to stones, walls, and 
pictures was CSsily met ; and the further difficnlfy tlmt six 
fPftiiinftninal conncQs bad met and separated, but enjoined 
nothing about images, it was held, told distinctly against 
the iconoclasts, for the same conndls had eq[nally failed to 
urge upon men the dnly of taking their necessary food. 
Heedless of Gregory’s remonstrances, the emperor continued, 
dming the remaining twelve 'years of his life, to carry on 
the struggle with bnt little effect; the religious use of 
images was too intimately interwoven, not only with the 
church life, but also with the domestic habits of his people 
to yield even to the most determined effortS'of an arbitrary 
despotisnL In 741 Leo was shcceeded by Constantine 
Copronymns (741—775), who fully shared the iconoclastic 
views iff his father, and in 754 convoked a council, attended 
by three hundred and thirty-eight bishops but never 
recognized as oecumenical, which under his inflnence dedared 
all reverencers of images to be men who had lapsed into 
idolatry ; decreed that “ Christ in His glorified humanity, 
though not incorporeal, was yet exalted above all the limits 
and defects of a sensuons nature, too exalted therefore to 
be figured by hnman art in an earthly material after the 
analogy of any other hnman body”; and pronounced 
anathema on all who attempted to express by visiMe colours 
the Jorm of the Logos in His incarnalion} and on all who 
ddintated dumb and lifeless pictures of the saint^ which 
could never serve any profitable end. All images whatso- 
ever of sacred persons or things were ordered to be qected 
from Christian churches; and to set them up either in 
public or in private buildings was forbidden under the 
gravest ecclesiastical penalties. The stringeniy of these 
decrees was justified by arguments drawn ^m reason and 
Scripture as well as by appeals to snch names as those of 
Gregory, Chrysostom, Athanasins, Epiphanius, andEnsebins. 
The attempt to enforce the decisions of the council as 
imperial laws was in many instances marked ly oppres- 
siveness and cmelfy, and the general feeling of the com- 
mnnify, fostered diligently by a numerons class of its most 
energetic and pions member^ the monks, continned 
nnc^nged in its aversion to iconoclasm ; and, although at 
the end of his reign Constantine succeeded in imposing 
upon every citizen of Constantinople an oath never again 
to worship an image, there can be litfle doubt that in a vast 
nnmber of households secret leanings to image worship 
had been intensified rather than weakened by repressive 
measures. Daring the early part of the brief reign (775- 
779} ofLeo lY. Chazarus, the stringency of the law was 
somewhat, relaxed, nntil it was discovered that the empress 
(Irene) was herself a secret iconolater, when she was brought 
into di^^rac^ and nnmbers of her accomplices were seized 
and imprisoned. On the death of Leo, Irene became regent 
for her infant son Constantine, and, as was to be expected, 
nsed the power which she now possessed in favour of the 
cause she had long had at heart. With the assistance of 
the monks, after an abortive attempt to hold a synod at 
Constantiuople in 786, there met at Hice in 787 a general 
council (the seventh oecumenical), the proceedings of which 
are of considerable historical importance. It was there 
decided that^ not only the figure of the crossi, but alsn other 
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I holy, images '(Christ, the Yirgin Mary, angds, and saints), 

I whether painted or executed in mosaic or other material, 

I might be set up in churches placed on holy vessels and 
vestments, on walls andpands, in houses and by highways, 
and were to be hononred with dowao-/£4s and vpoarKuvijtns, 
though not with Xarpaa, which is ^ven to the divine 
nature alone. I^e decrees, which were signed by all present^ 
were afterwards solemiily ratified at a final session (the 
eighth) held in Constantinople, and thns, after a stm^le 
I of sixly-one years, the worship of images asserted in the 
Greek Church that ascendency whidi, with only one brief 
intermption of a few years, it has ever since maintained. 

The decisions of this Eastern council were in fall harmony 
with the personal views and practices of the ■popes, who, 
however, were compelled to show considerable moderation 
in ibe attitude they assumed. The Latin Church also, as 
is shown by the writings of Agobard of Lyoiis and Claudins 
of Turin, contained strongly iconoclastic elements, which, if 
full scope had been given them, might conceivably have 
altered very considerably the cnrrent of Western opinion. 
On politicM as well as on religions groimds, however, it 
was felt to.be inexpedient to pnsh matters on either side 
to extremes; very important therefore at this juncture was 
the stqi taken by the emperor Charlemagne in the publi- 
cation of his De fmpio Imaffinum Cvltu Libri IV., com- 
monly called the Idbri Carolini, in which, condemning 
alike the fanaticism of iconoclasts and the superstition of 
iconodnli, he maintained the right of images to exist for pur- 
poses of commemoration and ornament propter memoriam 
rernm gestamm et omamentnm). At the synod of Frank- 
fort-on-the-Main, held, in 794, his general position^ was 
maintained, and adoration of images {adoraiio et s^vitus 
imaginuin) was wholly condemned. Great injustice was 
done, however, to the fathers of the second Hicene council 
when they were accused of maintaining that the same 
worship ou^t to be given to images of saints as to the 
Holy Trinity, — a doctrine which they had been at special 
pains to repudiate. The settlement which had been 
obtained in 787 did not-subsist entirely undisturbed even 
in the Eastern Church. In 815, two years after Leo the 
Armenian had ascended the throne, a council convoked 
by him at Constantinople formally abolished the decrees 
I of Hice, and again banished the images from the thurches. 
The new controversy, with which ^e name of Theodore 
of the Stndium is still more prominently associated than 
was that of John of Damascus with its previous phase, 
went on with vidssitndes very similar to those which had 
formerly occurred during the reign of Leo and his suc- 
cessors Michael (820-830) and Theophilns (830-842). 
At length, during the regency of the empress Theodora, 
the decrees of Hice were reaffirmed by a^od at Con- 
stantinople and the banished images were triumphantly 
and finoUy reintroduced into the metropolitan church on 
the day which on the first Sunday in Lent is still cele- 
brated throughont the .Greek Church as a great festival 
under the name of eopnf or mtv^yvpt's SpdoSoiias. 
One iniddent in this second iconoclastic controversy had 
been the mission of an embassy by MidhaelBalbus to Louis 
the Fious in 825. The reply was given 'trough the synod 
of Paris, held in that year : in open disagreement with the 
opinions of Pope Hadrian L, the relatively neutral ground 
taken up at the synod of Frankfort was maintained. 

Down to the close of this period the “images” spoken 
of in ecclesiastical controversy are almost entirdy pictures 
or mosaics, — ^the reli^ous use of sculptures, and particularly 
of statues (wyaXpaTo, dvSpiavrev, <rnjXa^, being little known, 
and, so far as known, disapproved. This distinction does 
niff indeed appear in the actual decrees of the council of 
Nice; bnt it is clearly drawn in the statements of the 
.X>atnBrch Germanns and by Stephen Bostrenus, as quoted 
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in the proceedings {Ad, il). SoGh remaine of Ohiistmn 
ontiqcd^ as the statae of IffippolTtnSy xeoentlj dug up at 
Ostia, and usually assigned to adate not later than the 6th 
centuiy, as also the sitting figure of St Peter, dating from 
the same period, now seen in St Peter’s, have no 

immediate connexion tdth the subject of this article. The 
same remark applies to the atiU earlier statue at Faneas 
refetied to by Eusebius {S, vit. 18), said to hare been 
raised in honour of Christ by the woman mentioned in 
^latt. ix. 20 ; if it was really intended to represent Christ 
at all and not rather the emperor Hadrian, it was, at eU 
eveuts, obvionriy no olgect of special veneration. About 
the 9th centuiy, however, graven images’’ seem to have 
become more common. Thus in the treatise De Imaginihw 
(c. 31) of ^obard of Lyons (oh. 840), tbere is an obvious 
controversial allusion to molten or moulded statues of 
angels or holy men. With the gradual iutcoduetion of the 
armtectuxe commonly known es Gothic^ there came in a 
great advance in jdastic ark The new ca&edrals gave 
scope for and even demanded a wealth of decoration 
formerly unknown, until it seemed as if,iiotonly^the entire 
Biblical history, but all the Ada Saiidarum, were to be 
artistically told in wood and stone. The earliest extant 
scnlptures in stone or stucco cannot he carried farther back 
than the 11th centniy. But the dlacnssion of their date 
and character belongs to the artistic rather than to the 


biuo ul iMa BlLiueuu* 

At the penod of the Befommlion it vras nnetiiinouBiy 
felt the Tefotming parly that, with the invocation of 
a^ts and ^ ptactica of tevecencing their i^ea, the 
Moratumof images ought also as matter of coune to 
The leaden of the movement were not all, however, per- 
fectly agned on the qnestion as to whether these might 
not in some dicumstances be retained in chnrches. Lutiier, 
It IS well known, had no Bymputby with the ieoaoekatie 
onthteaks which hiatoiy mentions as having tnlr p i p 
TOth some freqneniy at this period ; he classed ima^ in 
ftemselves as amongtiiD “adiaphoia," and condemned only 
tteir^tns ; soabotha “Confessio TetrepoHtena" leavra 

l^to what IB apedient and edifying. The “HeSelberg 
Catechism, on the rther hand, empbtically dedates that 
tolerated at all in (Lircbea. This 
potion, which IS that of all the nfonned ehnmha 1«» m 

d6Sti?”«f”“f iT* M to the diviffl?a of the 

rtT^Sf' following Ongen on this qnestion irbile 

RomVfiniinrf'^ “i J™*^{»to«on xxv.) the Ohawh of 

second counial of ^ *8 

Christ, tiie Titgia Marv anfl uaages of 

and retaineA^ ^pJ^ L^i!? “atoto are to be set up 
honour and vantotion “due” 

and prosfctatioQ. Wnmina*^ accorded them by kisdim 
tiiar superstitious ahw “gainst 

the. Gh^s iBttw ®P”* Qtogoiy 

synod. ' ^ *8 decision of the Fangort 

to adhere to tiie 

to any of the artistic imiSsL^Si. ^ ^'^ed 

themselves so powerfiSlMt TO? made 

*“““4 eveiyi^heinS am 

towenco and affection Lffi! ertraoidinary 

wstbetically, laaeed 'tfe part very defectiS 


those executed in rude archaic atyle, and even now the 
pmuter of pictarea iuteuded for rcli^ous uses must bear in 
mind the monk’s famous criticism on Titiuiu Nude or 
incompletely draj^ed figures are forbidden, and only half 
lengths are permitted ^'utomnis stultm cogitationis occasio 
toUato." Ko representation of the Godhead or of the 
Trinity is attempted. Although it is in the Tccords of a 
Constantinopolitan council that the earliest extant notice of 
the crucifix occurs, that symbol is not now used in the Hast 
The litcratnro of the subject is immense. The most important 
TAODOgiophs arc— from the Catholic point of view, MaimUourg, 
EUt^int dc riTirfyie des letmcelasieii (Paris, 1070-82); from the Pro- 
testant BaiUd. Ik Imaginibtts (Leyden, 1042), and Spanhextn, 
Hisloria Imaginum mtilula (Leyden, 1686). For tim acts ^ 
cQuntib, Labro or Hand must be consalted ; the learned compila- 
tion of Goldast, JiRpcWaZia deerefa de euHu intaginum in nimue 
imperiovrmsugaia eoUeda d illuttrata (Frirnkfort, 1008), will mso 


he found uselbl. ConTOaro Schlosser, Oeisdh, dcr WdcrMnnnendai 
Kaistr (Frankfort, 181^. Tim sections relating to image worship in 
the great work of Chemnitz ( JSeamen C^e. 2 Vir., imrs 4) aro chane* 
terired by learning and modemtion. The wliole subject is treated, 
of course, lu all the church histories ; with most fulness and In- 
sicht in that of Keander. Tlie iconoclastic controvert is dealt with 
alro in the histories of Gibbon ond Slilmnn. Coidous archaco- 
l<>pmi details oro also ^ven in Augnsti’s I)enl:wUmgll:cUcH^ vol. 
xiL (Leipsic, 1881). 


(J.S.BU) 

IMAM is fho namo given to tho priest who leads the 
ptayers of a Mahometan congregation, and is exactly 
equivalent to Antistes. In the Koran, chai>. ii. v. 118, it is 
sbM of Abraham, « Verily, I will set thee as an im&m 0«fili 
pnest or model) for men.” In Turkey the imftm, besides his 
function as a minuter, performs the rites of cirenmetsion, 
nuittiagB, and burial. Hh is distinguished only by avoid- 
ing gay colours in his dress and wearing a white turban. 
In Persia the im&m is also called a mqjtahid ; he has no 
secniar duties. The title has been always homo by the 
raliphs or sncccssois of Mahomet, tho earlier ones having, 
like tho Prophet himself, conducted the services in person, 
and addr^sed the people in a kkutbah or homily on the 
great iraokly ^thering on Fridays. Tho title thus came 
to mgnify head of the faith, and as such is claimed and 
Med by tte present snllans of tho Osmanli dynasty in 
^r^, the hmt of tho legitimate cali]^ El Mntawakkcl, 
haring m lolT A.D. ceded his prerogatives to Selim L, tho 
first Ottoman snltan, and his heirs. The caliphate (sea 
C^H) IS alro caUed El Tmdmah, tho imamatc. The 
Shiah sect ^Id that tho ofiiee of im&m was speciaUy 
assim^ by Mahomet to Ali ibu Abi TdUb, his cousin and 

^ a?? ‘i*® ** kgitimato mole 

S A?- ^‘"Shter. The first imdm 

thm was Ah, the next two were All’s sons Hasan and 

m ‘Abidin, son of 

^Min His son Zcid founded the sect called tho Zeid- 
who raragnised him os imdm. This sect split into 
8^ declared that the imdm 
predecessor, tho other that the 

So tl w ? confined to tho descen- 
Aue twelve imftms gencndly received by 

fc- llAVPAWHaTO . ..8^ 


Airs Otner non 5 (4) Ali Zein el •Ab5^?n 

Abidfn ^fofounmed el Bakir, son of Zein S 

cs Sddik, son of El Bakir • (71 \r«.A 

?W^oha”m?J:i 

VihA\ .*1. • iiasan ol Askarf, eon of El 

The title Ldm ^alro an^d w 
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about 14 miles from the mouth of the Dardanelles. To 
the north-west, at a distance of 17 miles, lies the island of 
Samothraki; and about the same distance to the south- 
east is Lemnos. The area of Imbros is estimated at 105 
square miles, and its population, which is mainly of Greek 
origin, is about 10,000. With its bare mountain ridges 
and sides it has no small similarity to Attica. Hag^os 
Ilias, or St Elios, is the highest summit, 1859 feet above 
the sea-level. According to Franz von Lohcr about a third 
of the island could be turned into a very garden by an 
industrious and skilful race; but at present not more 
than one-tenth is under cultivation. Wheats barley, and 
oats arc grown, as well as a dye-plant locally called bouia. 
A German company is working lignite in the island. The 
only stream of importance has surrendered its ancient name 
of Dissus for the simple appellation of /teyoXos wont/ios 
or Big Btver. The valley through which it flows is the 
only considerable tract of arable land in the island, and 
contains the four villages of Thcodoro, Kastro, Glild, 
and Fanagia. Eastro, which lies on the coast, is the 
site of the ancient town which boro the same name with 
the island; but the only remains of antiquity are part 
of the mole, portions of the town-wall, and a number 
of tombstones. A hill above the town presents with its 
summit so great a likeness to a medimval castle that it has 
frequently been described as such. The archmological 
investigations of Conze have brought to light a few inscrip- 
tions of secondary interest, which mainly servo to confirm 
the Attic character of Imbrian civilization. Attic and 
Trojan coins are not unfreqnent ; and traces are found of 
the worship of the Cabiri, Cybele, and Zeus Hyirsiotcs. 
Imbros plays no great part in history ; though the name 
occurs as early as the Iliad and the Homeric Hymns. 
Herodotus mentions its subjugation to tho Pereions by 
Otanes. In later times it was distinctly recognized os an 
Athenian colony. The numerous watch-towers and diminu- 
tive strongholds observed throughout the island would 
indicate that it had its share in the busy vrarlike 
of the JCddle Ages. Along with Samothraki, Lemnos, 
and Hagiostrati, Imbros belongs administratively to the 
Vilayet of the Islands, or Jesair bahr i Safid of Asiatic 
Turkey. B is the seat of a metropolitan of the Greek 
Church, with the title of exarch of tho ^gean. 

Richter, IPaUfahrtea naeh dem Morgtttlande, Berlin, 1822 ; 
MurtoxidM,r»o/i^«aTa impiicanpt «jr iifiroti J/ijBpoi;, Constanti- 
nople, 1845; Louis Lacroix, Its ties de la Griee, 1853 ; BInu and 
&hIottTnann, inilenVXtca dicr A'ff/iiy. pmuis.jttad.der irissenselt., 
1855 ; ^nze. J7eto au/ den Insdn des Ttrakisehen Mteres, Han- 
over, 16G0; Von Lohcr, GrieMsdie KMai/aJtTiett, Bielefeld, 167C. 

ISIEMTIA, a district iu Transcaucasia, extends from 
the left bank of the Tzhenys-tzkalys to the range of hills 
that separate it from Georgia on the east, and is bounded 
on the south by Akhalzikh. Anciently a part of Colchis, 
and included in Lazia during tho Homan empire^ imeritia 
^ nominally under tho dominion of the Greek emperors. 
In the early part of the 6th century it became the theatre 
of ware between Justinian and Chosroes, and was devast- 
ated by subsequent hostile incursions, reviving only on 
becoming united to Georgia. It flourished until the reicn 
of Queen Thamar, but after her death (1212) tho country 
became iranoverisbed thmnirli jt: 


_ tuiiCiuui uiSSODSIOnS. 

Itcunitcd to Georgia, it became known in 1269 as Imier. 
whence Imentia (1469). In 1621 was made tho earUest 
appeal to Hureia for aid; in 1660 tho first Kussian envoys 
were received at Kontais, the capital; and in 1769 a 
Hureiau force cTOelled the Turks. In 1804 the monarch 
declared himself a vassal of Bussia, and in 1810 the little 
kingdom was definitively annexed to that empire. Imeritia. 
Xlingrcha, and Gouria, provinces not officially recognized 
M distinct are now included in the Hussian government 
of Koutais. See Georgia. 


IMMACULATE CONCEPTION. The dogma of the 
immaculate conception of the Virgin Maiy, as hdd by Iho 
Church of Home,istothe effect that "the most blessed Virgin 
was, in view of the merits of Jesus Christ the Saviour of the 
human race, by tho singular grace and favour of Almighty 
God, from Uie first moment of hor conception in the womb 
of her mother, preserved free from all taint of original 
sin.” The “pious opinion ” that the mother of Christ had 
during her life been preserved from sin in a way in which 
no other human being ever had been may be traced back to 
a comparatively early period : indeed, without it her coitus 
(for some account of the growth of which see Mary) ns it Lnd 
developed iteelf long before the 9th century, would have 
been impossible. The actual liistoiy' of an explicit doctrine 
of her immaculate conception, however, so far as has hitherto 
been discovered, may be said to begin, in the year 1140,^ 
with the letter of remonstrance which Bernard of Clairvaux 
wrote to the canons of tho cathedral at Lyons (.^. 174), 
who, without consulting the Boman see, had recently intro- 
duced into their church a festival in celebration of thatdoc- 
triiie. Bernard argued vigorously against this on the ground 
of its novelty, its iinscripturahiess (Ps. li. 6), and its ab- 
surdity ; — “On the same princqfie,” said he, “you would 
be obliged to hold that the conception of her ancestors, iu 
an ascending line, was also a holy onc^ since otherwise she 
could not have descended from them worthily, and there 
would then be festivals Avitliout number.” How the recipi- 
ents, who, it is stated, claimed to have learned their pecu- 
liar rite from a document communicated by tbe Virgin her- 
self, were alTcctcd by this letter, is not recorded. Among 
controversial treatises which appeared shortly afterwards 
are mentioned those of Potho of Prum and the Abbot de la 
Celle against the doctrine, and that of tho English monk 
Nicolas in its favour. In tho 13th century all the leoding 
theologians, such as Alexander Halensis (p. Hi., qu. 10, 
membr. 2), Albertus Xlagnus (Oemm. in Sent., HL 3), Bona- 
yentura (Comm, tn Sent., Hi. 3, 1, 2), and Thomas Aqainas 
(gumma, p. Hi., qu. 27, art. 1-3), took the view of St 
Bernard, their contribution to the theology of tho subject 
consisting in an accuralc definition of tbe moment at which 
tho Virgitfs sanctification in the womb must be held to have 
token ifiacc. During tho same century* the feast of tho 
Conception became very popular, and in 1263 it was ao- 
ccjitcd by a general chapter of tho Franciscans at Pisa, 
without reference, however, to the question of immaculacy. 
Of great importance to tho subsequent history of the dogma 
was^ tho appearance in tho theological world, towards tho 
beginning of tho 14th century, of Duns Scows, tho “ subtle 
doctor ” of the Franciscans, who, os in so many other points, 
so also in this, came into conflict with the still more illus- 
trious “ Doctor Angclicus,” tho Dominican Aquinos. In 
one part of his Commentary on the Sentences of Peter of Lom- 
bardy (lib. Hi., diet. 3, qu, 1, sec. 9) ho declares for the think- 
ablcness and oven probabHity of 3ilaiy»s having been pre- 
served intact from original sin ; in a later passage (disk 18, 
qu. 1, sec. 13) tho doctrine is categorically stated. It was 
upon this disputed point that tho long and bitter contro- 
7^*1 groat mendicant ordcre chiefly turned. 

In 1389, the Spanish Dominican Joannes fie Montesono 
haying maiiitainod in a disputation at Paris that the view 
of tiic Scotists was unscriptural and heretical, tlio univereity, 
without committing itoelf on tho main point, condemned his 
**^***^ and this condoiiination was concurred in by 
the Avignon pope, Clement VII. The members of the entire 


taught hy Anselm of Canterhut]- is 
b spunous tract attributed to him and iwrtlvoa nn- 
authentic le^d. His actual opinion is explicitly enough statcfl In 

18:-“ Viio tamen ipsa, S 
*** “ l®“I“*tatibiis concepta, ct in pecentis concepit earn 
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Dominican «wder, for timir rnfnsd to 
rarenl years exclnded from ihepnvjleges of tlie umTOrejV- 
S the ^tadagot the ISfli centaiy the g 

JoteGemon, accepted new dogma, and apP^ed m ite 
Sr 4Vn4Q-known doctrine of de^opment Attte 
ronn^ of Basel (in the 36fli ses^n, held Septe^ H, 

1439) it was defined and dedated that ih? 

siatent wilh foili, reason, BBd Bcnptare, and lueiCw^’^t 

approved and emhiaced ; the contnay doctnno vro not ^ 
damned, bnt it was forbidden to preaA or *<> ^e 

nniv^ty of Paris now made subscription to &o doctrine 
of tholmma^ate Oouception aconditionfor its degrees, and 
varions other nmvewities entered into a eolemu compact to 
nseeveiy exerrion for its spread, bnt the controversy waafat 
from lutTing been brought to a close even by the action^ of 
Pope Surtoa IV., who in 1483 published a bull threading 
with escommunication any one who should accuse of herwy 
either the advocates or the impagnecs of the doctrine, the 
pdnt having not yet been dedded the apostolical see. 
In its fifth session (1546) the council rf Tren^ after formu- 
lating its decree on the sulject of^ original sin, sought to 
effect a compromise between Dominicans and Frandscans 
by appending a declaration that it did not intend that this 
doctrine should be applied to the blessed and immaculate 
Virgin Mary, but that the constitutume of Sixtus IV. were 
still to be observed. In the begipning of-tbe 17th centniy 
the field of battle was transferred to Spain, where, under 
the predominant influence of the Frandscans and Jesnih^ 
medals were struck, pictures paiuted, statues erected, and 
peraecutions set on foot in honour of the Virgin ^'sin pe- 
cado concebida and embassies were sent to Ilom^ both 
by Philip IIL and by Philip lY., to obtain more ei^licit 
lecognition of the popular doctrine. The popes continued 
for a long time, however, to maintain their attitude of re- 
serve. Paul V. (1617) forbade all public dispute on the 
sulgeist, and Gregory XV. (1632) extended the prohilntion 
even to private discussions, except in the case of Dominicans 
^‘irUerse,^ Itot gradually the ^pal sympathies became 
more pronounced under Jesuit influences; Clement IX. 
gave the feast of the Conception an octave ; Clement XI., 
iu 1708, made it a festival ^'depnecepto” for all Christen- 
dom; wlule Benedict XIV. endeavoured to reconcile St 
Bernard with the more modem tendendcs of Boman 
Catholic theology, by insisting upon subtle distinctions be- 
tween the conceptio activa and the “ conceptio passiva” 
of Miaiy. ^ In the pontificate of Qregoty XVL several pro* 
Into received papal peimission to describe her conception 
as iuxmacolate ; and in 1849 Hus IX, was induced to ad- 
dress to his bisbops from Gheta an encydical, inviting them 
to state how for the dogmatic definition of the do^a would 
meet their \rahes and the wishes of those under their idmxgc, 
A large majoniy dedared themselves strongly in favour of 
*e proposal, and the ultimate result was that on December 
* P?P®» ™ presence of a nnmerons concourse of 

^ ardibiahops, and bidiops assembled 

solemnly promulgated the bull «In- 
effabilisDera,"^ which the doctrine of the Immaculate 
Comptiou fin^ b^mme for &e Boman communion an 

^ accounted to be 
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feast of the Immaculate Ooaceptaott is observed in 
the Roman (anreh on December 8, In the Greet Chnrch 
thwe IS a festival in honour of the conception of St Anne 


rtque Memo al, fiddib., 


fthe mother of Mary), for which December 9 was fixed by 
a constitution of the emperor Emoniftl Comnenns in the 
12th centniy. Her ddivemnee from the icproaeu of 
sterility is what is celebrated; there is no referent to 
anything analogous to the Boman doctrine. It may M re- 
marked that strong roqpressions ns to the absolute punty of 
Mary are found in the Koran (iii. 87), and still more in 
later Mahometan writings; hut the Cmriatian doetnne of 
sin is 80 utterly foreign to Islam that no prccise theological 

constrHCtion of these eiqiressions is possible 

IMMEBMANN, 5,«n- Lt3iEE«^ (l« 96-lM0), dra- 
matist and novelist, w®, born Apnl _24tb, 1796, nt 
Magdeburg, From tbc gymMsmm of his native «^y he 
passed in 1813 to study law at 

but his career there was interrupted commotions 

consequent upon Napoleon^s escape from 
was prevented by illness from taking part in ^ 

campaign, but he served in the Prussian anny 
was presemt at Ligny and Waterloo, and marched 
^ris vrith Blfichor. He went back to Halle to finis^w 
studies, andbdd ofiBcial portions atOschenloben, ^ItinsN 
and Magdeburg successircly, before he became judge of | 
district on tbo Bhine, near Dfisseldorf. The attentioi^ 
which his writings hod fdread 3 * cxdtcd won him a warm^ 
welcome from the artistic circle which then made DUssel- 
dorf famous, and there he qiont the rest of his life, dividing 
his time amongst his judicial duties, his unsuccessfid 
attempt to raise tiie theatre there to o permanent classic 
level of art and rcfinemonti and a platonic lUetaiy friend- 
ship with the countess of Ahlcfdat. The last, begun at 
Mflnster and terminated only at his marriage with a 
granddaughter of the chancellor Hiemcyer in 1839, ex- 
orcised a marked influence over bis genius, immermann 
died at Diisseldorf, August 25, 1840. His dramas are 
perhaps better suited for tbo study than for tbo singe. 
Though sometimes rongh and forbidding, they are marked 
by considemblo insight into chametor; the comedies arc 
by no means destitute of comic force. Signs of a dose 
study of Shakespeare are abundant. In his semi-humor- 
ous romances Immermann is at his best, and it is by those 
that he ^11 bo chiefly remembered. 

Bis chief works arc the following: the tragedies— 
eeral, JEdwin, TV/mnw, 3822; King Periandcr^ 3S28; Cardnifo and 
Cdindr, 3820; Frrdericl: 1828; and Ghfmtmda^ 1889; and 

the comcdica^PHneesefSynatse, 1821 ; KytelLatfg 1824 ; Di>- 
gtfirar, 1828 ; Sckfxd of (he Pimte, 1629. Besides these he wmte 
the mythical ploy, Merlin^ 1831 ; the tril(V9' of Mads, 1832 ; 
the dramatic noem, The Tragedy in th^ Tgrol^ 1827 ; and the 
Tomance^rifli/rin/den, 1827, Die J^gonea, 1830 (perhaps his 
bort iimk), and Jdhn^hmem^ a Story in ^ralesgncf, 1839. He 
pahlishtri twovolttm(» of poems (1822 andl832), and began Trietan 
and leetdey 1842. Bis misccllaneoiis writings include a translation 
of /van/ioe ; On (he Mad Ajax of SojikoeUs, 1S26 ; Miscellen, 1830 ; 
The EtrmiCs Window, 1822 ; Journal of n Traretlrr, 1833 ; 
MmoraMien (unfinished), 1840 ; and Thcatcrbri^e, 1851. The 
rollf^tcd works were published in 14 vols. in 1835-43. Sec PntlitzV 
ZiRfftcrmann, scin Xe5«i uttd seine ITcrirc, 1870. 

IMMOBTELLE, or EvxniiASTixG. TJio immottclle 
plant belongs to the division Tubuliflortv of the natuiul 
family Gompositaii and is scientifically known os Gnapka* 
lium (nelz^rgsum) orientate of Linnmus. It is n native of 
No™ Africa, Cret^ and the parts of Asia bordering on the 
Mcditennnean; and it is cultivated in many parts of 
became known in Europe about tbo year 
1 629, and has been cultivated since 1 81 5. In common with 
Severn other plants of the same group, known as “ ovorlasC- 
tee immortdle plant possesses a largo involucre of dry 
8(mle-hke or seanoim bracts, which preserve their anpearaucc 
whM dned, provMod tbo plant bo gathered in proper 
Mndition. The chioE supplies ol IfeUehriftum orieniale 
Mmo from Low Provence, where it is cultivated in large 
Sround sloping to the McditoramcBn,ti 
positions well oiqxsed to the sun, and usually in plots siw 
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Toaaded by dry stone \ralls. The finest fio^is are gro\m 
on the dopes of Bandols and Ciotat^ vrhere the plant begins 
to fiower in June. It requires a li^t sandy or stony soil, 
and is very readily injured by rain or heavy dews. It 
can be propagated in quantity by means of o&ets from the 
older stems. The flowering stems are gathered in Jnne, 
when the bracts are fnlly developed, all &e folly-ezpanded 
and immatnre flowers bdng pulled off and rqjected. After 
being dried, they are sent to Paris in boxes containing 100 
bundles, with, the flowers placed outwards and the stems in 
the centre. The immor^le is sold by weight or by the 
bufldle, the price varying from l^d. to 3d. per bnndl^ 
accmding to 'siz^ or &om 12s. to 18s. per hn'ndredweight, 
according to quality. A wdl-nmnaged plantation is pro* 
ductive for eight or ten years. The plant is tufted in its 
growth, each plant prodncing 60 or 70 stems, while each 
stem produces an average of 20 flowers. About 400 such 
stems weigh a kilogramme. A hectare of ground will pro- 
duce 40,000 plants, bearing from 2,400,000 to 2,800,000 
stems, and wdghing&om to 6^ tons, or &om 2 to 3 tons 
per acre. The cdonr of thebracte is a deep ydlow. The 
natural flowers are commonly used for garlands for the 
dead, or plants dyed blade are mixed with the yellow ones. 
The plant is also dyed green or orange-red, and tiius em- 
ployed for bouquets or other ornamental purposes. 

The following is alist of the more important everlastiiig flowers*. — 
Aerodlinium roseumi 'AvmtMum,alatum\ 6na^i(Aittmorimlale 
and other species ; SAiArysum hradeatwia, maeraWOam, and oont- 
witum, &>m Australia, and H. vatUum, from the Oipe of Good 
H(q)e; Beliyterum eaneseens and Sandforii, from Sonth Africa; 
ShMknOie MangleAi, macuJata, and atrosanguinea, from Swan 
Kver ; WaUzia niiida and nivea, from Swan Biver ; and Xeran^ 
ihemum annwim. Frequently these everlastings are mixed with 
bleached grasses, as Iktgurus malua, Brisa nuaeima, Bromus biisas- 
forMis, or with the leaves of the Gape silver tree {Leumdendroa 
argenUmiC^, to form bonqnets or ornamental gnmps. 

IDIOLA, the audeut Forum Gomdiij a town of Italy, 
■rapital of a cirde in the province of Bobgna, is sitnated 
in a fmitfnl and charming plain on the old ASwiilia n why, 
near the river Santerno (ancient Vatranu), 21 miles sonth- 
east of Bologna and 46 north-west of Bimini, on the rail- 
way (»nnecting those towns. It is the seat of a bishop 
and of a snbprefectnra The town is surrounded by walls 
&nked with towers, and its streets are q)adouB w nd 
lined with arcades. It possesses a cathedral with an 
octagonal tower, an old castl^ a g 3 rmnasinm, a technical 
school, a school of music, a public library, orphanages for 
boys and girk, a hospital, and a corn exchange. The manu- 
factnre of wine is the principal indnstiy, but a special Mnd 
of cream of tartar is ^o made, and there is considerable 
trade in coin, hemp, flax;, ric^ and silk. The population 
of the town in 1871 was 9335 and of the commnne 28,398. 
In 1876 the pcpnlation of the commune was 28,678. 

The ancxcut jForum Oonudii u said to have derived its name 
from its founder the dictator Sulla. Ac e pniii w to Cicero, it was 
oronpied by Octavian during the civil war which followed & d a pth 
of &Esar, and lUiutial menbous it in the third hook of his enmnims 
as the p^ where ho was at that time reriding. Themodem^me 

Panlns' Diaconns, derived from 
that of the old cifadd. The town, after its destinction in 538 
by haisro, mnem of the emperor Justinian I., ^vaa rebnflt by 
ae Lomtaid^ aftw which it remained under the lorddiip of 
Bologna bll tae end of the Isa centniy. In 1272 it vras 
possession of by the Pa^ and in 1292 Iw the Alidorii, from whom 
It was seized m 1472 by, Duke Philip Sfairia Visconti of Milan. 
Un^ the ponMcate of Almnder VL it was incorpotated with tho 

Stato In 1 708 it was captured by tae imperialists, 

and m 1797 by ae French. r j i tauau, 

IMFBACHMBNT, an uxceptional, and now rare, form 
of procedure against criminals, in En^nd, in which the 
Honse of Commons are prraecntors and the House of 
Lords the jndges. It differs from procedure by bill of 
attainder, which follows the ordinary forms of legislation 
in both Houses, and takes effect in an Act of Parliament 


, In impeachment the form of procedure is strictly jndidaL 
j When the House of Commons has accepted a motion for 
impeachment the mover is ordered to proceed to the bar 
of tiie House of Lords, and there impeach the accused “in 
the name of the Honse of Common^ and of ^ &e Com- 
mons of the United Eingdom.” The charges are formu- 
lated in articles, to each of which the acensad may deliver 
a written answer. The prosecution must confine itself to 
the charges contained in the artidei^ thongh farther articles 
may be adhilnted from time to time. The Commons ap- 
point managers to conduct tiie prosecution, but the 
whole House in committee attends -4he trial The defen- 
dant may appear by counsd. The president of the House 
of Lords is the lord hi^ steward, in the case of peers im- 
peached for high treason ; in other cases the lord chan- 
cellor. Tim hearing takes place as in an ordinaiy trial, the 
defence being allowed to call witnesses if necessary, and the 
prosecution having a ri^t of reply. At the end of the case 
the president “puts to each peer, be^nning with the jnniur 
baron, the questions upon the first article, whether the 
accosed be guilty of ^ crimes charged ^fi raiTi. Ennh 
peer in succession rises in his place when the question is 
pnf^ and standing uncovered, and laying ^ right hand 
upon his breast^ answers, *6nilty’ or ‘Hot guilty,* as the 
came may be, ‘ upon my honour.’ Each article is proceeded 
vrith separately in the same manner, the lord high steward 
giving lus own^ opinion the last” (May’s Farliamenteoy 
Proxiiee^ c. xxiiL). Should the accu8e.d be found guilty, 
judgmwt follows if the Commons move for if^ but not 
other^e. The Commons thus retain the power of pardon 
inthdr own hands, and this li^t they have in several cases 
Kpiessly claimed byresolntion, declaring that it is not par- 
liamentary for thmr lordships to give ju^ment “until tiie 
same be first .demanded by this Honsa” An impeachment^ 
unlike other parliamentary proceedings is not interrnpted 
by prorogation, nor even by dissolntion. Proceedings in 
the Honse of Commons pr^minaty to an impeachment are 
subject to the ordinary roles, and in the Warren TTaBtingB 
case an Act was passed to prevent the pidiminaiy proceed- 
ings from discoutinnance by prorogation and dissolution. 
A royal pardon cannot be pleaded in bar of an impeach- 
ment. The point was raised in the case of the earl of 
Danby in 1679, and the rule was finally settled by the A«»t 
of Settiement. Persons fonnd gnUty on impeachment may 
be reprieved or pardoned h'ke other convicts. Twi pRftftlmip4 
will lie against all kinds of crimes and misdemeanours, 
and against offenders of all ranka In the case of Ri mo n 
de Beresford, tried before the House of Lords 4 Edward 
HL, the House dedared “that the judgment be not drawn 
into example or consequence in time to come^ whereby the 
said peers may be charged hereafter to judge others *linn 
their peex%” from which Blackstone and others have 
inferred that “a commoner cannot be impeached before tiie 
^rds for any capital offence, but only for high mis- 
demeanours.” In the case of Eitzharris in 168], the House 
of Colons in answer to a resolution of the Lords snmend- 
ing the impeachmenli declared it to bo their undoubted 
right “to impeach any p^r or commoner for treason or any 
othOT crime or misden^nour.” And the House of Lords 
has m practice recognized the right of the Commons to im- 
psadi whomsoever they will The procedure ha^ howeveri 
been reserved for great political offenders whom the ordi- 
nary powers of the law might fail to reach. It has. now 
fi^n into desuetuda The last impeachments were those 
of Warren Bastings (1788-95) and Lord Melville (1805), 
bat ra unsnccessful attempt was made by Mr Anstey to im- 
peach Lord Phlmeiston in 1848. The earliest recorded in- 
stances of impeachment are those of LordLatimerin 1376 
of Suffolk, in 1386. Prom the time 
of Edward IV , to Ehzabeth it fell into disuse, “partly,” 
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BajB **froiii the loss of that control which the 

Commoas had obtained under Sichard IL and the Zian- 
castrian kiags, and parU]r from the preference the Tudor 
princes had given to bills of attainder or paiiu and 
penalties when they wished to turn the arm of parliament 
against an obnoxious snldect” Berived in the reign of 
James L, it became an instrument of parliamentaij resist' 
ance to the crown, and it was not nnfrequently resorted to 
in the first Aree reigns after the Bevolution. 

In the constitution of the United States the procedure 
of impeachment is an almost exact copy of that described 
above. The House of Bepresentatives are the accusers, and 
appoint managers to conduct the prosecution at the bar 
of the senate. The vote of the sexuite is taken by patting 
the question separaidy to each membm^ and a miyori^ m 
two-thizds is required for a couviction. lu the aepacate 
States it partakes of the same quesi-poiltical character^ 
neither the prosecutors uor the judges being the same as in 
ordinsTy criminsl offences* lie most noted instances of 
impra<linent in the United States are th^e of Associate 
Justice Chase iu 1804, of President Andrew Johnson in 
1868, and of Judge Barnard, Hew York, in 1872. The 
ol^eet of impeadunent is the removal of public officers for 
muversation in office whidi is followed sometimes by dis* 


INCENSE^ is the perfame arisiqg from 

certain resins and gnm-resim^ barks, voo^, dried iiowen^ 
frnits, and seed^ when bnml^ and also the substances so 
burnt. Ill its literal meaning the word "incenss’* is ono 
with the word "perfume," the aroma given off with the 
smoke fumum») of any odoriferous substance when 
burnt. But, in us^ while the meaning of the word “per- 
fume" lus been extended, eo as to indnde everytlung sweet 
in smOl, from smoking incense to the indsible fresh fra- 
granco frmts and exquisite scent of flowem that of the 
incense, in aU the languages of mod^ Europe in 
which It occurs, hea, by an rqjposite process of l imitat ion, 
been gmdnelly restricted almost oxdumvely to franMncan^o 
{8w ]^AKEracE((BxJ|. Eiauldncenae has idways been ob- 
tainabie in Europe in greater quantity than aj other of 
the aromahca imp^d from the East; it has^therofore 
^dually rome to be the only incense used in the 

countries Sf the 

o? ‘S j*.® regarded as the only 

(see Littrd's 

tA!? Sfceat'B Dia. of Engl. I^.).z 

tto snbstenees 


lign does (Heb. ahdHm, ahUdiKU produced Ahoex^lini, 
lothvung a native of Gochin-Ohiua, and Aguxiaria A^lUKhOg a 
sative of India bOTond the Gai^ (compere voL i p. 597); 
baba (Heb. tnrt), the oleo-resin or BammfAendrm Qmibfdsamum 
and B. g(Uadtn90\ bdelliam (Heb. Iddldi), the resSn ptf^uc^ 
by Sahamodtndron rooefyurghii^ B. i/uhuf, and B. ^bescens, all 
natives of Upper India (Lassen, however, identifies bdSla^ with 
musk); calaums (Heb. hanthi sweet calamus, km^ ]fo, 

zzx. 28, Bsek. xxviL 19 ; sweet can& kaneh hedM, Jer. vi. 20, 
Isa. diii 24), identified \jy Boyle with the AndrijgiHtgm Oalamu 
oromciticKS or ixKisa grass of India ; cassia (Hob. kiddoFi) the Uinno- 
iROiAtnn Cassia of China (see voL y. p. 184) ; dnnamon (Hob. 
k(nntmoa)t the Cinnamamnm ss^Ianieum of the Somali conntn% 
but cultivated lazgdrin Ceylon, where also it rnnswild, and in 
Java; costns (Heo. kdzloth), the toot of the Aueklandia Cosius, 
native of Goshmere ; frankincense ffleh. IMnaJi), the gnm-icsin 
of Bmetllia' Fiwana and B. B/iau-Bq/iana of the Somdi 
conntEy, and of B. OartsHi of the Somali oountiy and the ou- 
porits coast of Arabia (oonqmte vole. viii. p. IfiS^ and ix. p, 709) ; 
mdbanum (Heb. j^Z&snok), yielded by Ophsidia galhani^cm of 
Khotasson, and. OaZ6aniem tifflcinals of Syna ; lodanum (HohL I6l, 
tiansla^ "a^h" in Gen. xxzriL 26, adiiL 11), the resinous 
exudation of crelieiuL (7* ladan\ftTus^ and other species of 
“ rock row'* w “rose of Sharon ” ; myrrh (Hob. mdr), Uic gum. 
ream of the BalscmodenArm Uyrrha of the Somali countiy and 
o^^tctiioro of Aiobia; onycha (Heb. shefidtth^ the celeWcd 
odonferous shell of the andents, the operculum or "naU** of a 
spedes of 81rom6i» or “ydng didl,” formerly well-known in 
E^po under the name of BMa 5psantiHa ; it is still imported 
into Bombay to bum with frankincense and other incense to brinir 
out thOT odonra mote stronrfy ; saffian (Hch. harkOm). the sim^ 
^ a nutiTe origbislly of Cashmere ; spikenom 

nerd), &e ibo JVardotiadn^ Jatamansi of Kepd and 
B^tan; stai^ (Heb, natq/), eenenijj^ referred to the Stvrax 
o^na^ of t^ Ifev^t, but Hai3>ury has shown that no stacteor 
storax is now donved from B. ofidnale, and that all Hint is found 

Bento these momatie enbstances named in the Bible, the follow, 
iogmnst ito to roumemted on account of their common nee as 
tocrose in the East ; hemnin or gum hemamia {see rol ill n 1 
fitrt xamtioned anmw 'Westeni writers Iqr Ibn ])atntaVl885-lS 49) 
unto toe pme of luMn d* Javi {i.e., olibonnm of Java) cor- 
mptedin toe partoce of Eniope into beqiamin and w..n ’n • 
?y OfimamoijiMm Cbm^era, too “ca^or 
biad of Ohma and Japan, end byJlrpo&aianqpfaroniat/ro, a native 

wnt^ (see voL vm. p. 122} bdng the redn of BwtedHa • 

gum^ragon or dxam>n*8 mood, fmm n _ ' 


d* /rafeUi Jmt[{ * ^onumenti 

^mpaie t)ie « eedesiastieid Latin. 

"^nee" XMIb (Ln)* S Var 

(thymlama); all iL Tmtcnle nmii ^ 9 mi{,^ 

the '^groDod theVniUfa 

ot the oKXme„?^£‘'^‘™«dthaninthepeg«^ 

rttemnecooHnent/. ^ ase of inceas^ iSeS® 

’ to a mndi earlier date. ■.®r ®*“* **'*7 ®* hack 

Mte- Item Meroe to Memphis the 


or outcli, is need as STffc. f-™>i ™ 

modem Eun^n Mstota and !2L“*£ V*® composition of 

dneed by , 5?’*“® oftToln, nro- 

Granada; balsam of Porn, toivrffmm^if® and Kew 

of San Sdrador in o native 

produced to varioi»SiTVrfi,“f?^?“ ®"^ Braailbin clemi, 
liquid exiiSitirT.y*r“.gf-f® »” y “roepnoe trec».» and flii 

OwtenlSwar ® * enphorbiaceons tree. 
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commonest sulgect carved or painted in the interiors of the 
temples is that of some contemporary Fhxah. or Pharaoh 
vrorshlpping the presiding deity with oblations of gold and 
silver vess^ rich vestments, gem^ the firstlings of the 
flock and he^ cakes, f mits, flowers, wine^ anointing oil, 
and incense. Genemlly he holds in one hand the censer, 
and with the other darts the pasffls or osselets of incense 
into it ; sometimes he offers incense in one hand and makes 
the libataon oE wine with the other. One of the best 
known of these representations is that carved on the 
memorial stone placed by ThothmesIV. (1533 B.a) on the 
brehst of the Spbimc at Gizeh.^ The tablet represents 
Thothmes before his gnardian deify, the son-god Sa, ponr- 
ing a libation of wine on one side and offering' incense on 
the other. The ancient Egyptians need varions substances 
as incens& They worshipped Ba at snnzise with resin, 
at mid-day with myrrh, and at sunset with an elaborate 
confection called ^tpAi, compounded of no fewer than 
sixteen ingredients, among which were hon^, wine, raisins, 
resin, myrrh, and sweet calamus. 'While it was being mixed, 
holy writings were read to those engaged in the operation. 
According to Plutarch, apart from its mystic virtnes arising 
from the magical combination of 4 x 4, its sweet odour had 
a benign ph^lolo^al effect on those who offered it.^ The 
censer nsed was a hemispherical cup or bowl of bronzy 
supported by a long handle^ fashioned at one end lilm an 
open band, in which the bowl wa^ as it were, bdd, while 
the other end within which the pastils of incense were kept 
was shaped into the havrl^B head crowned with a disi^ 
as the lymbol of lii embalming their dead the 

. Egyptians filled the cavify of the belly with every sort 
' of spicety, except ftankiacease (Herod., ii. 86), which 
was regarded as spedally consecrated to the worship of 
the go^ In the burnt offerings of male kine to Isis, the 
carcase of the steer, after evisceration, was filled with fine 
bread, honey, raising figs, frankmcens^ ufyxrh, and other 
aromatics, and thus sti^ed was roasted being hasted all 
the while by pouting over it large quantities of sweet oil, 
and then eaten with great festivify. 

How important the consiunption of frankincense in the 
worship of the ^ds became m Egypt is shown by two of its 
monument^ w£ch are of the greatest interest and value for 
the light they throw on the early histoty 'of the commerce of 
the Indian Oceam One is an inscription in the roc^ valley 
of Hammamaf^ through which the desert road from the Bed 
Sea to the valley of Egypt opens on the green fields and 
palm groves of the river NBe near Ckqitos. It was cut on 
the rocks by an Egyptian nobleman named Hannn, who 
* states that he was sent ify Pharaoh Sankbaza, 2300 b.cl, 
with a force gathered ont of the Thebaid, from Coptos to 
the Bed Sea, there to take command of a naval expedition 
to the Holy Band of Ponty ** to bring back odoriferous 
gnms.” Pont is identified with the Somali country, which 
m now known to be the native country of the trees t hfl t 
yield the bnlk of the frankincense of commerce. The 
other beats the record of a second expedition to the 
land of Pant, imdertaken by command of Qneen Hasop, 
■1600 B.a It is preserved in the vividly and 

richly coloured decorations wbidi portray the history of 
the reign of this famous Pharaoh on the walls of the 
‘'Stage Temple” at Thebes. The temple is now in mins, 
but the entire series of gorgeons pictures recording the 
B^editivm to "the balsam land of Pant," ficevn its leaving to 
its retnmingto Thebes, still remains in tact and nndefaced.* 

* Bragscb, Egyji under Uie Pharaohs, i. 77-Sl, 414-419. 

“Flutarch, Z>e Isido el Osiride, e. 62. In Farthcy’s 

Berlin, 18$0) other recipes for the mannfactnie of hupA^ by Galen 
ana Dioscotiaes, ate given ; also some xesntts of the editor’s ovn ex- 
periments. 

3 Wnidnson,ri»eM»4 i. 498} iL 49, S08-400, 414-416. 

* Brogsdi, JSffffpt mider (hr Pharaohs, L, 808-312, 


These are the only anthentiiated instances of tiie export 
of incense trees ^m the Somali country until Colonel 
Playfair, then political agent at Aden, in 1862-64, col- 
lected and sent to Bombay the specimens from wMch Dr 
Birdwood prepared lus descriptions of them for theTAnnea ti 
Society in 1868. King Antigonns is said to have had a 
branch of the time fimnkincense tree sent to him. 

Homer tells ns that the El^rptians of his time were 
emphatically a nation of dmggists (Od. iv. 229, 230). 
This characteristic, in which, as in many others, they 
remarkably resemble the E^dns, the Egyptians have 
maintained to the present day; and, although they have 
changed their religion, the use of incense among them 
continnes to he as familiar and formal as ever, ^e ko/U 
or black powder with which the modem, like the ancieniy 
Egyptian ladies paint their languiriung eyriids, is nothing 
hut the smeeth of charred frankincense, or other odoiif erona 
resin, which is brought with frankincense^ and phials of 
water from the wril of Zem-zem, by the returning pilgrims 
from Mecca. Th^ also melt fiankincenBe as a depilatory, 
and smear their hands with a paste into the composition of 
which frankincense enters, for the purpose of communi- 
cating to them an attractive perfume. Herodotus (iv. 75) 
describes a similar artifice as practised ly the women of 
Scythia (compare also Jndith x 3, 4). In cold weather the 
Egyptians warm their moms by placipg in them a brazier, 
*« chafing-dish,” or "standing-dish,” filled vrith charcoal, in 
which incense is bnmt; and in hot weather they refresh 
them by occariondly swinging a hand censer by a chgi n 
throng them — frankincense, benzoin, and aloe wood being 
chiefly nsed for the pmpose.^ 

In the anthoiized version of the Bible^ the word "incense ” 
translates two wholly distinct Hebrew words. In varions 
, pipages in the latter portion of Isaiah (xL-L^), in Jere- 
I miah, and in Chronides, it represents the Hebrew lebdndh, 
more nsnally rendered "frankincense"; elsewhere the 
original word is ledoreth (Ex xxx 8, 9, Lev. x 1, Hum. 
j vii.^ 14, &c.), a derivative of the verb Idtler (Pi.) or Wdir 
(Hiph), which verb is used, not only in Ex, xvx. 7, but 
also in Lev. L 9, iu. 11, ix. 13, and many other passage]^ 
to denote the process by which the "savour of satis&o- 
tion ” in any burnt offering, whether of flesh or of incense 
is produced. Sometimes in the authorized version (as in 
1 jl^gs iiL 3, 1 Sam. iL 28) it is made to mean ex- 
plicitly the burning of incense with oidy doubtful pro- 
priety. ^ The expression "incense ^etoieth) of rams” in 
Pa IxvL 15 and the allnsion in Pa cxlL 2 oqght both 
to be understood, most probably, of ordinary hnrnt 
offeringa® The " incense " (ketoreth), or " incense of sweet 
scents” (ketoreth sammim), called, in Ex xxx 36, "a 
confection after the art of the apothecary,” or rather "a 
petfnme after the art of the peafamer/* which was to be 
regwded as most holy, and the imitation of which was 
prohibited nnder the severest penalties, was compounded of 
four “sweet scents” (sammim),^ nam^ stacte (nataph), 
onycha (shdidetb), galbannm (hdbenA), and “pure” or 
" fine ’ frankincense (lebonah zaccah), pounded together in 
roual prc^ortions, with (perhaps) an admixtnre of salt 
(memnllah).® It was then to be "put before the testi- 
mony” in the "tent of meeting.” It was burnt on the 
altar of incense (see AtiAB, voL i p. 640) by the priest every 
morning when the lamps were trimmed in the holy plooe, 


.1“ PP- w, 41, 189, 187, 488 (ed. 1880). 

"See Wenhausea, Oeseh. Israds, 1 70 sgg., -who ftom phanln rin^ 
and other data infers the late date of the introdaction of into 

the Jevish litnaL 


^ A^ing to Phflo (Open, i. 504, ed. Mangey), they symholized 
respectively water, earth, Mr, and fee. 

•I. of Its composition, drawn from BabMaical soarces. 

00 found in varions works on Jewish antiquities : see,for aTinn T. 1 ,. 
Behind, Anitg. Suer. VeL Bdtr., pp. 89-41 (1712). ■ 
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(Es. srt 7, b . A of and aidsced, or of aandalwood or wooa aioe^zcramoei, 

Ur in the holy of hohes by the high pi^ oo n pw oi ^ o ^ ^ camphor, and civet The incense 

towing coals taken from the altar of 8tick8*Bnd pastils Iwovn all over India under the names . 


presented aloi^ vnth the s^ ato wood, rock lichen, pa^ouli, rose-mnlloes, Flaamrlia leaf 

dnfc, lu. 10, 7). Xhe rengions sign i,„Hbo is and aaair butit made at the Mahometan city of Bijarpur in 

^ S'- “Lt 2 U ^ Se SX coSyarocdebmtedall ovo? western W 

totmctly set forth in Lw. m 12, W. odoriferous The Indian SIussuliMns indeed were rapidly degenerating 

The Jews were ^ m fte iS ®otoe;S^” into amero serSndns before the Wahabi r^vaV and 
entetances m ^^on wig 2^9; Jer. the more recent politicnl propaganda in support of the 

la Am vu 10 “ he that burneth’him ” probably false calipbate of the sultons of Turkey ; and wo therefore 

^M^L^tto^torfXstebfehonoar” Brferen^ tod the Jdigious use of incense among them more geneial 
means netnatournspprHuiwBiui. Mahometans of any other iwnlry. 

They use it at the ceremonies of circumcision, limillah 
(teaching tlie child “the name of God”), vjrginity, 
and marriage. At marriage they bum bciumn inth 
nm Bceto to keep off evil spirits, and prepare the bride- 
cakes by putting a quantity of benzoin between layers 
of wheaten dough, dosed all round, and fo'ing them 
daiified butter. For days the bride is fed on 


to the domestic use of incense occur in Cank iiL 6, Prov. 
sxviL 9, ef. vii. 17, 

The “marbles" of Ninevdi furnish frequent examples 
of the offering of incense to the sun-god and his consort 
(2 Kings xaii. 6). The kings of Assyria united in them- 
selves the royal and priestly offices, and on the monnments 
they otect^ they an generally represented m offering 
incense end pouring out wine to the tree of life, ^ey 
probablv carried (he incense in the sacred bsg which is so 

* r- • ■»_ .3. ^1— *1... 


in 


liUle else* Id tbeir fanenil cercinoniGS, tbc moment tlie 


freanenw seen in ihur hands and in those also of the spirit has fled incense is burnt before the corpse until it is 
^ ^ - ‘ w. . t — t- I jjarried out to bo buried. The begging fokira also go 

about iri& a lighted stick of incense in one handg and 
holdbg out with, the other an sncensc^holder (litcralljr, 
incense c^riot*’)| into nrhidi the coins of the pious 
are tlmnnu Large ®Macense trees’* resembliog our Christ* 
mas treeSp formed of incense-sticks and pastils and osselots^ 
and alight all (n*er, are borne by the Shiah Jfussulmans in 


^ Accorffing to Herodotus (i 183), frank* 

hiceofle to the amount of 1000 talents' wdght rras offered 
eTsiy year, the feast of Bri, on the great altar at his 
temple in Babylon. 

l^e monuments of Fetsepolis and the coins of the Sos* 
sanians show the reUi^oisB use of incenBO ivas a$ com- 
mon in ancient Persia as in Babylonia and Assyria. Five 
times a day the priests of the Ferdans (Zorom 
burnt incense on their sacred fire altara In the Avestd 
(FmbVad, Fargatd six. 24, 40), the incense they used is 
named win ffoono. It has been identified trlth benzoin, 
bat was prot^ly frarddneensa Herodotus ^iil 97) states 
that the Arabs brou^ every year to Darius as tribute 
1000 talents of frankincensei. The Farsees still preserve in 
western India the puce tradition of the ritual of incense as 
followed by their race from probably the most anment times. 

The Jlamayiana and JfaiaMarata tdbrd evidence of 
the emph^ent of incense by the Hindus, in the 
worship of the gods and the burning of the dead, from 
the remotest antiqtuiy. Its nse was obvionsly continued 
by the Buddhists dnring the prevalence of their religion 
in Indio, for it is still used by them in Nepal, Tibet, 
Barmah, China, and Japan. These countries 


of the martyrdom of the sons of AIL The worship of the 
^ulsi plants or holy basil, by the Hindus is popnlarly 
explained by its consecration to Vishnu and Krishna. It 
grows on tike foo^horned altar before the house, or in 
a pot placed in one of the front window^ and is 
wondiipped every morning by all the female members 
of every Hindu household. It is possible that its adotar 
tion has survived from the times prhen the Hindus buried 
thmr dead in their bouses, beneath the family hearth. 
When they came inton hot dimato the fire of the sacrifices 
and domestic cookery was removed out of the house ; but 
the dead were probably still for a while buried in or near 
it, and the iulsi was planted over their graves, at onco for 
the salabrionB fragrance it diffuses and to represent the 
burnincr af infiAtiftA am {Ka Alfnr nf fliA fomllv 1 ai» 



inronroinannmt lawqjuncuonwiiiaammaisacniices. That tlie 

protoWy ftaitoiiceBse. Tha dameBtic us^ however, of fho fragrant wood ffAr (the 

(whidic8ttoinlyi^n^i^ili^xbnrei^-^i®^^^ CaUitrit qmdnvalvii of botnnista, whidi 

native of IndiZ It is 3?!v! waaknoro in tho Homeric age, 


&PtSdinaS^'r1S “ ^ ^ «“» V. (50), nnd^tto 

of the Himalayas and in westm T«.iiB whm aimi^ty of tho word ftSov to 6Ats may be taken as almost 

aonii>«es in the ne^htoorhood of Graves of limto *1rt ^ving that by that time the same wood was 

»qmte>s8ffitet^otetlmt.mthe«««l^!i^!?^.i‘ also employed for idigious purposes. It is; 


IX.'^aejjneoii. 


- , T ji • . . «wiv, uowever, i 

- m. ^ use ig India m nftnymit iinf fisA j m 3 ..um .msh.* wsw 

^DtlonofoU WofodorifwonsrSrTLn^S Egyptian ]dngItommetwains(C70&a). 
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for example, Aristopbanes, P/u/., 1114; Frogs, 871, 888: 
Clouds, 426 ; 96, 861). Fra^iacense, however, 

though the most common, never became the ohly kind of 
incense offered to the gods among the Greeks. Thns the 
Orphic Hymns are carefnl to specify, in connexion with 
the several deities celebrated, a great vatiefy of substances 
appropriate to the service of ea^ ; in the case of many of 
these the selection seems to have been determined not &t 
all by their fragrance but by some occult considerations 
which it is now difficult to divine. 

Among the Bomans the use of rel^ous fumigations long 
preceded the introduction of foreign substances for the 
purpose (see, for example, Ovid, Fast, i 337 sg., “£t non 
eidgno lanros adusta sono ”). Latterly the use of frankin- 
cense (“mascula thnra,” Yirg., Fel. viiL 60) became very 
prevalent, not only in religions ceremonials, but also on 
various state occasions, such as in triumphs (Ovid, Trisf. 
iv. 2, 4), and also in connexion with ceitmn occurrences of 
domestic Ufa In private it was daily offered by the de- 
vout to the tarfamUiaria (Plant., Aulul., proL, 23) ; and 
in public sacrifices it was not only qirinUed on the head 
of the victim by the pontifex before its slaughter, and 
afterwards mingled with its blood, but was also t^wn 
upon the flames in which it was roasted. 

Ho perfectly sarisfactory traces can be found of the use 
of incense in the ritual of the Christian Church during the 
first four centuries. It obviously was not contemplated by 
the author of the epistle to the Hebrews ; its use was foreign 
to the. synagogue services on which, and not on those of 
the temple, the worship of the primitive Christians is well 
known to have been originally modelled ; and its associa- 
rions with heathen solemnities, and with the evil repute 
of those who were known as “ thurificati,” would still 
farther militate against its employment. Yarions authors 
of the ante-Nicene period have expressed themselves os 
distinctly unfavourable to its religions, though not of 
course to its domestic^ use. Thns Tertullian, while {De 
Cor. Jftf., 10) ready to acknowledge its nrilify in coun- 
teracting unpleasant smells ("si me odor alicujas loci 
offenderit, i^birn aliqnid incendo”), is careful to say 
that he scorns to offer it as an accompaniment to his 
heartfdt prayers (Apof., 30, 42). Athenagoras also 

{Legal., 13) g^ves distinct expression to his sense of the 
needlessness of any such ritual ("the Creator and Fatlier 
of the universe does not require blood, nor smoke, 
nor even the sweet, smell of flowers and incense”); 
and^Amobius {Adv. ^Gent., ril 26) seeks to justify the 
Christian neglect of it by the fac^ for which he voudies, 
that among the Bomans themselves incense was unknown 
in the time of Hnma, while the Etruscans had always 
continued to be strangers to it. ' Cyril of Jerusalem, 
Augustine, and the Apostolic Constitutions make no 
reference to any such feature either in thb public or 
private worship of the Christians of that time. The earliest 
mention, it would seem, occurs in the Apostolic Canons 
(cam 3), where the dv/uopa is spoken of as one of the re- 
quisites of the encharistic service. It is easy to perceive 
how it should inevitably have come in along with the whole 
riide oi ideas involved in snob words as " tmnple,” " altar,” 
■‘priesl^” which about this time came to be so generally 
appli^ in ecdesiastical connexiona Evagrius (vi. 21) 
mentions the gift of a $viuar^pu>v by Chosroes the Irfn g of 
Persia to the chnr^ of Jernsalem; and all the Oriental 
liturgies of this period provide qsecial prayers for the Ihu- 
rification of the eucharistic elements. The oldes t Ordo 
Romanus, which perhaps tekes us back to within a century 
of Gr^oiy the Great, enjoins that in pontifitel masses a 
subdeacon, with a golden censer, shall go before the bishop 
as he leaves the secretarium for the choir, and two, with 
censers, before the deacon go^eller as he proceeds with the 


goq)el to the ambo. And less than, two centuries aften 
wa^ we read an order in one of the capitularies of Hinc- 
mar of Bheims, to the effect that every priest ought to be 
provided with a censer and incensa That in this portion 
of their ritual, however, the Christians of that period were 
not universally conscious of its direct descent from Mosaic 
institutions may be inferred perhaps from the "benediction 
of the incense ” used in the days of Cliarlemagne, which 
runs as follows : "May the Loi^ bless this incense to the 
extinction of every noxious smell, and kindle it to the 
odour of its sweetness.” Even ^omas Aquinas (p. iiL 
qu. 83, art. 5) gives prominence to this idea. 

The character and order of these historical notices of 
incense would certainly, were there nothing else to be con- 
sidered, justify the condusion which has been generally 
adopted, that its use was wholly unknown in the worship of 
the Christian Cfiiurch before the fith century. On the other 
hand, we know that in the first Christian serrices hdd in 
the catacombs under the city of Borne, incense was burnt 
os a sanitary fumigation at least Tertiillian also distinctly 
alludes to the use of aromatics in Christian burial : " tire 
Sabmans will testify that more of tiieir merchandise; and 
that more costly, is lavished on the burial of Christians, 
than in burning incense to the gods.” And the whole ar- 
gument from analogy is in favour of- the presumption of 
the ceremonial use of incense by the Christians from the 
first. It is natural that little should be said of so obvious 
a practice until the fuller devdopment of ritual in a later 
age. The slighting references to it by the Christian fathers 
are no more an argument against its existence in the pri- 
mitive church, than the similar denunciations by the 
Jewish prophets of burnt offerings and sacrifices are 
any proof tiiat there were no such rites as the nffaritig 
of incense, and of the blood of bulls and fat of rams, 
in the worship of the temple at Jerusalem. There 
rauld be no real offence to Christians in the burning of 
incense. Malachi (i. 11) had already foretold the time 
when among the Gentiles, in every place, incense should 
be offered to God. Gold, with myrrh and frankincense 
were offered by the Peraiau j\Ia^ to the infant Jesus 
at his birth ; and in Bevelation viii. 3, 4 the image of the 
offering incense with the prayers of the saints, before the 
throne of God, is not without its si gnifica nce. If eli^ n the 
passage in Ambrose of Milan (on Luke i. 11), where he 
speaks of "us” as "adolentes altaria” is to be translated 
"incensing the altars,” and taken literally, it is an 
unequivocal testimony to the use of incense by the 
Christian Church in, -at least, the 4 th century. 

^ The hGssal of the Boman Church now enjoins incensa- 
tion before the introit, before the gospel, and again at the 
offertury, in every high mass; the use of incense also 
occurs when the sacrament is exhibited, at consecrations of 
chrrohes and the like, in processions, in the office for the 
burial of the dead, and at the exhibition of relics. On high 
festivals the altar is censed at vespers and Tpud s. 

In the Church of England tiie use of incense was gradu- 
ally abandoned after the reign of Edward YL, until the 
ritualistic revival of the present day. Its use, however, has 
never been abolished by law. A " Form for the Consecra- 
tion a Censer” occurs in Sancroft's Form of Dedication 
and Consecration of a Ckureh or Chapel (1685). In various 
works of reference (as, for example, in Jfota and Queries, 

. riiL p. 11) numerous qiocadic cases ate men- 

tmned in which incense appears to have been burnt in 
churchra; the evidence, however, does not go so far as to 
show that it was used during divine service least of all 
that it was used during the bommunion office. At the 
coronation of George IH, one of the king's grooms 
appeared "in a scarlet dress, holding a perfuming pan, 
burning perfumes, as at previous coronations.” 
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nil they diould not be allowed to preponderate, Borne 
^^lihunnm alono IS emploj'od; in other places benzol^ 
stoiax, aloes, cascarilla bark, cinnamon, cloves, ai^ must 
are all said to be occasionally used. lu the linasren 
C%ardL bensoin is cbieBy employed. The AmOTian 
htaigy, in its benediclaon of theincens^ speoks of ‘*this 
perfume prepared from myrrh and dnnamon.*^ 

The preparation of j^tils of incense has probably 
come down in a continuons tradition from andent 
Egypt» Babylonia, and Phoenicia. Cyprus was for ceu- 
tmies famous for their manufacture and they were still 
known in the middle ages by the names of pastils or 
ossdets of Cyprus. 

Maimonides, in his More UTevodiimj statre that the use 
of incense in the worsldp of the Jews originated as a cor- 
rective of the disagreeable odours arisingfrom the sliughter 
and burning of the animals offered in sacrifice. There can 
be no doubt that its use throughout the East is based^ on 
sanitary considerations ; and in Europe even, in the time 
when the dead were buried in the churches, it was recog- 
nised that the biirnii^ of incense served essentially to 
]>re8erve tiieir salubri^. But evidently the idea that the 
udonr of a bnrnt-offering the xFun/v dm/ii} of 
Odysa xn. S69^ is giatefifl to the deily, bdng indeed 
the most essential part of the sacrifice^ or at least the 
vdide by which alone it can successfully be conveyed 
to its destination, is also a very early one, if not ateo- 
Intdy primitive ; and survivals of it are possibly to be 
met with even among the most highly cultured peoples 
where the purely symbolical nature of all religious ritual 
is most d^rly understood and mainttuned. &me such 
idea plainly underlies the familiar fdirnse “ a sweet savonr,” 
more Uterwy **a savour of sat^ction/' by which an 
acceptable offering by fire is so often denoted in the Bible 
(Gen. 21, Lev. L 9, ef passim ; ef. v. 2). It is 
easy to imagine how, as men grewin sensuous appreciation 
of pleasant perfumes, and in empirical knowledge ^ the 
sources from which these could ha derived, this advance 
wodd naturally express itself, not only in tlieir domestic 
habits, but also in the details of thdr rdigions oermnonial, 
so Aat the custom of adding some kind of incense to 
their wtmal sacrifices, and at length that of offering it pure 
and simply would inevitably arise. Ultimately, with the 
de^ojanMit of tiie spiritoal discernment of men, the 
onenng of incense” became a mere symbolical expres- 
mon for prayer (see Bev. v. 8, viiL 3, 4). Clement of 
^xai^a ttj^emes ihb in bis well-known words: ** The 
tree altar of incense is the just soul, and the perfume from 
itisholy pr^rer.” (SoBlBoOtigen,Uoiti. Cefa, viiL 17, 2a) 
m anmntB ^ fiuniliar with the eanitaty efficaw of 

which TJlyssi, aft(7aie 
slraghter of the nuton, calk to Eniydea for “fire and 

fSf A g|te«Wy“ fumigate”) the dining-hall 

from the pollution of their blood (Od. ^xsii. 481 4821 

tto the censmg of things and petsone wu fint 
^ti«d £n acts of pmrification, and .vm 

M symbolical incense 

^thoUc wtitem St H ^ 

a>opteachinKofa^!^L*^* ‘ iyi»Iying contriUon, 
the ^ues of Se the faithful, and 
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INCEST, iw rpnl connexion betu'ccn peieons so related 
that marriage could not tidee place between them nccorcdng 
to the Levitical roles. In England incest bos not generally 
treated as a crim^ although, along with other offences 
against morals, it was made punishable by death in 1650. 
Since the Eestoration it has, to use Bladcstonok phrase, 
been left to the “feeble coerdon of the spiritual courts.” 
Under the divorce law, incest is one of the aggravations of 
adnlteiy whiih onritlo a wife to divorce her husband. In 
the law of simtlaud, it is a crime nominally punishable with 
death, but the penalty usual]}' inflicted is penal servitude 
for life. Tlik sentence was nctuolly pronounced on a man 
in 1855. In the United States, ns in England, incest is 
not an indictable offence at common law, but it has been 
made so by the legislation of some of tbc States. 

lECBBALD, Mbs EuzABExn (1753-1821), on EngBsh’ 
actress, dramatic author, and novdkt, was born l6th 
October 1753. She was the daughter of a farmer at 
Standingfield, near Buiy St Edmunds, Suffolk, her maiden 
name being Simpson. On account of the death of her 
father in her eighth year, die and her sisters never 
eigoyed the advantages of school training or of any 
regnlor supervision in tbmr studies, but thq^ nevertheless 
seem to have acquired at an early period refined and 
literary tastes. A favourite amusement of the family 
was readings, chiefly of a dramatic kind, and Elizabeth, 
notwithstanding that she was nfliicted with an impedi* 
ment of speei^, which drove her into solitude, soon 
conceived a strong desire, not onl}* to sec the great world, 
but to become an actress. Alter maldng an attempt with 
little success to secure an engagement in a Norwich 
theatre, she in April 1772 left secretly for London, where 
she made the acquaintance of several managers and actors, 
but with no bettor fortuna In June ahi^ however, 
married Mr lochbald, a comedian in Dmry lane Theatre, 
and in September following she made her debut as an 
actress in the character of Corddie, her husband taking 
the part of Lear. For several years she acted along with 
her husband in the provinces, but notwithstanding her 
great ^uly and her good mental aptitude for acting, the 
impediment in her sirccch, 1^ rendering rapidity and case 
of utterance impossible, prevented her frum attaining to 
more than very moderate excellence. After the death of 
her husband in 1778 she continued for some time on the 
stage, but her success os a dramatic author led her to 
retire in 1789. She died at Kensington, August 1, 1821. 

Mrs Inchhida's ploj-s amount to nineteen in all. Some of them 
wcie foratime very successful, eq^lly Wiva at thtuvenand 
Maids as ihty art, Among tlio otbon may be mcutioiicd Su^ 
Things ilre; The Married Man-, The ireddina Dan; The Mid- 
mW -Bour; Eteryme has his Fauli ; and ZoreiV Vous. She also 
euted a cwlectiou of the Briiish Theatre, with bioctaiihicid and 
1806-1809 ; a CoVeetim ofFtina, 7 vda. 
1809 ; and The Modem Theatre^ 10 vo!b.p 1800. Her fame, bow- 
now lists on ber two no\-c!^ A SimMe Story, and 

AaiureandArL These works possess many minor fonlta and in- 
acrano^i bat on the vdiole tbeir s^le is caqr, natunil, and cmcc- 
fiu ; and if they an tainted in some degree Iw a motbia and 
czagget^ aentiment, and din^y none oT llmt faculty of creation 
possessed by the best wntere of fiction, the pathetic situations, and 
^deep and pure ieduig pervading them, Bccured for them a wide 

Some time before her death lira 
“«tobi<®rephy for nbich she had been 


.compiled 
;rcd in 1833 in 


?“ylfl966 i*Y .Phillips tire puMishcr; bother 
2/" ?”“”*» thiefly irom her private journal, appeat^ ii. ™ 

iTjJZSw Mrs luAibnld is contained 

in Seearis a Girlhood, by ytances Ann Ecmbl& 1878. 

DfCSUBATION. See Buds, voL iii. p. 775, and Be- 

FBODUenON. ’ 

6 rdigious denomination whose 
distinctive ecdesiosUcal principle is that the individual 
congregation or church k a society strictly Tcluntarr and 

SSofriS 1 — author!^ of 
Jesus Chnst, bvmg m immediate deiiendence on Him, and 
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rssponsiUe to Him alone for its lieliefs and acts as a 
ChnstiaiT sodety. Its ideal stands distingnished, on the 
one hand, from Episcopacy by haring no gradations of 
nunisterial or clerical orders, or persons above the indi- 
ridnal congregation invested with administrative or 
jndicial anthori^, and, on the other hand, from Pr^bytery 
by haring no gradation of courts or representative bodies 
possessed of le^slative and jndicial functions. These 
distinctions imply others. Episcopacy and Presbyter}* 
are essentially organized and incorporative systems, baild> 
ing all the societies they comprehend into a political unify, 
but Independency is essentially voluntary and individual- 
izing, satisfied uith a spiritual unity, refusing to permit 
its various societies to be built into a political organism, 
lest it should do violence to the rights of conscience, or 
prevent or even supersede the duty of the exercise by the 
individual of his own judgment in matters of religion. 
Episcopacy and Presbytery regard the collective organiza- 
tion as the church, bat Independency the individoal 
congregation, investing it with the attributes and pre- 
rogatives the other systems reserve for the organized whole. 
Its members possess equal rights, and are bound by 
equal ohI!gation& They constitute a state whose citizens 
are all e^ranchised, and ate so because dtizenship is 
limited to the qualified, who, having sought it voluntarily, 
voluntarily retain it. j^dependency may be said to affirm 
its ecdesiasticaV in order that it may realize its religions 
prmdple, that religion is pnidya matter of the conscience, 
not to be created, extended, or reformed by any political 
mechanism or agencies, but by moral mean^ throngh men 
who seek to have it ^lieved and embodied by men for 
reasons that commend themsdves to the conscience^ free 
and nncoQstrained. It thus holds that the best service 
the state can render to reli^n is to leave it free to 
live and act according to its own natnre, in obedience to 
its own laws, prompt^ by its own impulse^ gni&d by 
its own spirit and jndgment. 

Independency rose in the reign of Elizabeth, and maybe 
said to have been bom of the drapair of seeing religion 
reformed and vivified on anyone of the then followed lines. 
The pscnliar condition of the Anglican Church at *h»a 
period is well enough known. There were men in it who 
wished it to be independent of Bom^ bnt to remain as far 
os pos^le Catholic while Anglican, and there were men 
who wished it to be conformed in doctrine and polity to 
those churches of the Continent that were by pre-enunence 
the Beformed. These latter were the Pnritan^ and their 
endeavour was to reform the chnrch throngh the state, 
to petsnade ^or compel^ the constitntive and sovereign 
will to make it such as they conld conscientionsly approve. 
But it was ineritable in a time of strong reli^ons feeling 
that some more daring spirits should endeavour to break 
through the anomalies of the Puritan position. If their 
consciences demnded, and the civil authority refused, 
reform, was it either right or dntifid to submit to the civil 
anfhoriy as against the conscience} IVas there no other 
way of refonnafion than by its consent? Was the Chris- 
tian man relieved from all responsibility and obligation 
to obey conscience when the magistrate forbade him to do 
so? £a so forbiddii^, was not the stepping 

ont of his own province 1 Was the chnrch he could so 
rale as to prevent the realization of the Scriptural ideal a 
rightly conceived and constituted chnrch? Was it the 
apostolical way so to work as to plant, to pntge, to organize 
churches only as Ch^r gave consent? And conld any 
but the apostolical way he right ? 

questions that created Bidependency, 
m the writings of the first Independent Bohert Browne 
(see Beowk, Bobebt), lies the first cmde attempt at an 
answer. He is possessed with the idea that reformation 


is necessary, and is to be accomplished, not the state, 
bnt by the action and cooperation of men who ate them- 
selvesreformed and renewed The Poritans have committed 
two great mistakes : they have imagined that reformation 
is a thing of polity only, to he carried ont by changes in 
the organism, as it were, or Etracture of the church, 
leaving many, perhaps the immense majority, of the 
individnals who constitute it unreformed j and they have 
waited and are waiting to have the work done throngh 
and by the magistrate. Browne sets himself absolutely 
against both positions. The kingdom of God,” he says, 
“was not to be began by whole parishes, bnt rather 'of 
the worthiest^ be th^ ever so few.”^ This means that a 
chnrch cannot he created by any political act out of snch 
material as it finds in a parish, but only of the godly, men 
who are conscionsly and sincerely ChristiaiL So he defines a 
chnrch as “ a companie or number of Christians or helievets, 
\rho, by a willing covenant made with their God, are under 
the government of God and Christ, and kepe his lawes in one 
holie commnnion.”^ This idea of a iffintch was as unlike 
as possible to the Chnrch of England ideal, and made it 
as it actually existed so ofiensive to Browne that he held 
commnnioD with it to be a cardinal sin. But it also 
hun particularly impatient with w^t he called the 
wickednesse of those preachers which will not reforme 
themselves and their charge, becanse they will tarie till the 
magistrate commaunde and compell them.’'^ This led 
him to discnss principles and state positions that cnrionsly 
anticipate some of the most modern views as to the relation 
of the civil authority to religion and the chnrch.* Bnt the 
times were not ripe for either the criticism or the realization 
of Browne's ideas. They were extravagances to his own 
day; &ilare attended him everywhere — due partly, perhaps 
to the angularities of the man, and partly to the prematnriiy 
of the system; his name vras covered with ridicnle; and 
Brownist became the epithet the early Independents most 
disliked and resented. 


^ Bat the problems that had exercised Browne were too 
vital to rd^on to he his alone. They occupied many 
minds, and^ of these not a few looked in a similar direction 
for a solution. Geneva was at once the strength and the 
weakness of the Puritans ; — ^their strengtl^ becanse it gave 
them their ideal realized ; their vreakness, becanse it made 
them think that the only method of realization was in and 
throng the state. The Puritan leaders were mainly 
srientific theologians, like Cartwright and Travers, Perkins 
and Bainolds, men who strenuonsly adher pfi niii-o in 
doctnne and polity to the principles and methods of thdr 
sc^oL But the earliest Independents were men of mmp i pp 
minds, edncated indeed as well as the English universities 
codd educate them, hut of less specific and dahorate 
training. They studied their own times and interpreted 
their own duties in the light of the Hew Testament, and 


. ^ ^ 2*jrB6 md Shcrt DtdurolioTif Soth of Vte Gnthtring and Jo^- 
l^tOnTuf eertainPemns, and also of OteLamentaWe Breach and 
Biuinm v* fm ammget them, p. 6. This is to a certain desree 
antowo^pnfe&I, a story of Brornie's straggles and failure to lealiza 
™ ^ Dexters Ctniffregaticndlim of the Last Three 

Hundred Years^ pp. 82, 

* ^ X vf Siufiedh the life and Manners of all true 

(^nstian^and howemlite they are mto TvrJxs and Panisles and 
Hea&im Fedhe^ &e. (31iddlebng^, 1882j, definition 35. 

Sttb-tiUe of one of the tracts he published while at 
X Treatise qf Rtfermaiion vnihofut Taryinff for Anie 

\15c2). 

he sayp, ^^they (the rnagistnites) iniiy doe nothin^ con* 
ceraittg the Chozch, bnt onelle dvilie^ and as civile Ma^strates ; that 
have not^ that anthoxitie oner the church, as to be Fiophetes 
or lUe^es, or ^iiitasll Kings, as they are 3Iagistrates over the same ; 
hut onehe to rale the common wealth in all onhraide Jnstict to main- 
tafne the rfeht welfare and honor thereof with ontwardc power. bodUr 
pamshmen^ and civiU forcing of men.'"— X Treatise o/Kc/omotion, 
p* 12. 
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mferied ibixt os the apostles had proceeded they ought to 
proceed, that the methods proper to the apostolic age were 
also the methods proper to thdr own. These methods 
were individual, not national, churches were founded, 
reli^on created and reformed, not hj civil authorities or 
agencies, but hy preachers who persuaded men to bdieve, 
gathered the believers into commanities or brotherhoods, 
each standing in a fraternal relation to all the rest, none 
occupying a position of political superiority or dependence. 
The early Zhdcpendents believed that in this way only was 
it possible to icfOTxu nd^ou in En^nd, and they acted on 
their belief, separating th^elves from the AnglicauGhurcb, 
forming themselves into communities on what they i^rded 
ns the Scriptural modd, and working in what was concmved 
to be the apostolic method. But separation from the church 
was a capi^ crime, equal to a denial of the royal supremacy; 
and 80 every inveterdte separatist became liabk to death. 
And early Independency was not without its'martyrs. In 
the summer of 1583 two men, Thacker and Coppin, were 
executed at Bury St. Edmunds for refusing to conform to 
the Anrch, and ^'dispersinge of Brownes book^ and 
Hamsons bookes.’’ Thqy justified their srefosal on the 
ground that "her Miqestze was chieffe roler civilie, but no 
fizr&er.” Two tnudi more remarkable men, who met vrith 
a similar fat^ were John G^enwood and Henry Barrowe. 
Both irero graduates of Cambridge ; Greenwood had been 
ordained a priest; Barrowe was a barrister, a member of 
Gro/s Bm. «He made," as we know on the authority of 
Lord Bacon,^ ** a leap from a vain and libertine youth to a 
prociseness in the highest d^pree^ the strangeness of whidi 
alteration made him veiy much spoken of." Bofli became 
sej^twt^ and were very active in the numerous conven- 
^es that were then being held in and about London. 
Their pnnmples were not so extreme as Browne’s, their 
posi^n being, as it wer% intermediate between his and 
the Pimtam In his notion of the dmrdi as a sodetv of 
tlie coqIv Or the convprtA^ ruvitfvAAii** _ _ 
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the Church of England b^use it comprehends "all the 
profane and wicked o! the land,”^ and maintain that 
" Christ is ondy head of His church, and His lawes may 
no man alter"; that the prince is no more than a mere 
member of it ; that, if he sin, not to excommunicate him is 
to neglect " God's judgmentes, their dutie and tiie prince’s 
sdvation.'’ The Andean Church was thus conceived' os 
founded on a wrong prindpl^ worked in a wrong method, 
and hindered rather &an hdped by its dependence on the 
state. 'Whitjgift asked Barrowe whether, if the prince 
delayed or refused to reform abuses, the diutch j^oiild 
proceed without him; -and his answer waa^ "it might and 
ought, though all the princes of the world should prohibit 
the same upon pohi of death." Ideas like these logic^y 
involved separation as a duty ; the ideas they eontrodicted 
as loglrally madeit a mima The age was not without the 
courage of its convictions ; and Barrowe and Greenwood 
died for theirs, April 6, 1593. Shortly afterwards ^lay 
29)^ John Ferny or Ap Heniy, a friend and assodate, 
expiated the same sin in the same way. 

In ^ite of the saverdy repressive measures of the 
Government, the Independents continued to multijidy* In 
the last dec^e of the 16th centuiy numerous separatist 
communities were formed,^ espeda^ in London and the 
eastern and north-eastern counties. Their conventicles 
were often surprised, and in 1596 it was reckoned t^t as 
many as twenty-four had died in prison, representing of 
course but a small proportion of those actually confined. 
Plainly Engbmd had as yet no room for Independenqr, and 
the IndepeudentB who wished to keep a good conscience 
were forced to think of seeking a home dsewhere. Cer- 
tain of their leaders had, indeed, in‘1692 oiganized a 
church in London, with Francis Johnson as its pastor, and 
Greenwood as its teacher; but they were so watdied and 
hunted and harossed-^fifty-six of its members having been 
s^d at one time and imprisoned— that they resolved, con- 
'mced by the fate of Banowe, Greenwood, and Ferny 
wat a peaceable life in England was impossible, to emigrate 
in a body. Holland was tiien the common refuge of the 
dmtressed for conscience’ sake, the ^ace where the outcasts 
alike of France and Spain and En^d found a free and 
^n generous home. The Independents, after ttring 
^mpen and Nsaxden, settled finally at Amsterdam. There 
toey completed their church organixation, appointing 
Francis Johnson pastor and Heniy Ainsworth teacher 
JohMon TOsa native of Bichmond in Yorkshire, had been 
8 of ^ist'8 Qunbtidge, had been expeUed 

the for pnbltcly teaching the Pteaby terian polity, 

English merdhMitB' chwch at 
MiMebucifr been zealons against the Indo- 

^1^*® destroy an edition of one 
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altogether nobler epirit, devout^ simple-minded, eradite. 
one who “ had not his better for the Hebrew tongne in the 
unireisity (of Lejden) nor scarce in Horop^” anzions oidj 
to be allowed to search oat the meaning of Scriptnm and 
teach it to his peojde. The choxch under these two men 
had a somewhat troubled histoiy, and divided at length, 
part going with Johnson, part \nth Ainsworth, the cause 
of the division bmng ns to the office and power of the 
elder. The former held that the chnrcb had power to 
elects but not to depose the elders, who were its real gov- 
ernors, but the latter held that the elders were responsible 
to the church, which had the power, as to appoint^ so also 
to depose and escommunicafe them. Johnson was moving 
away from Independency, as it is now understood, but 
Ainsworth toward it Their chnrcb is significant as an 
attempt to realise the ideal of Barrowe and Greenwood, a 
pronsional or tentative Independency, bnt no more. 

A much more snccessfol attempt at realizing Indepen- 
dent ideal was made at L^den under the leadership of 
John Robinson (see Robinson, John). He and his people 
came from Scrooby, in Nottinghamshire, ^eir head- 
qoarters had been at first at Gainsborough-on-Trent In 
1606 one section of the chnrcb under John Smyth — ^who 
was to become the most extreme of separatists, uscovering 
that baptism by a corrupt cihurch was none, to rebaptize 
himself and berome founder of tbe General Baptists — 
emigrated to Amsterdam ; the other organized tbemsdves 
under Robinson at Scrooby. But peace was impossible ; 
flight became necessary. So in 1607 and 1608 they suc- 
ceeded in escaping in detachments to Holland, settiing first 
in Amsterdam, ultimately in Leyden. There the fine 
qnalities of Robinson found a congeni^ soU, and developed 
mi they coold not hare dcme in the less generous air of 
England. Leyden hdped to make English separatism into 
Independency. What is developed in antagonism is ifi. de- 
veloped, full of exaggerations, undue emphases, antitheses 
so sharply stated as to he almost even when true, danger- 
ously near the false. A proscribed faith may be strong, 
but can never be sweet; and the strength that is bitter is 
^not a purely religions stren^b. So Independency in Eng- 
TrandTmfthrsdi^vR,j 2 f and Bancroft was too mu^ 

hated end hunted to he a^'i^.q.^say the best word and do 
the best thing for itself. But In^6i£Jl.4®^cy i’l Leyden, 



and fruitful intellectual activity, tUeu at its best and 
brightest in the young university of the city,~\ras Indc- 
pendency planted where it could do approximate justice to 
Its ow ideal The influence of the changed conditions 
soon became mamfest in its happier spirit. The church at 
Lq^en lost the narrow and ungenerous spirit of sepa- 

wtiwn, rfeod^ fw the duty of communion with the godly 
in the mtrtnnii . * « . * 


On this point Bobnwon wrote with eloquence and acted 
^ growing the larger the longer lie 
"a separatiou from the English 
d“o«sau, and parochial church, tod 
churche^ m the whole former state and order thereof,” he 

that ho had still «the same 
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and neesssaxy to him as a Christiau man i This S 

involved Robinson in a long 

separatists, who held approval of anythi ng or any one 

* Boliinson, ItTeris, iil. 87 ?- 8 . 


\ connected with the Anglican Church to be altogether a sin; 
but it in no way modified the rigour of his Independency. 
His definition of a church is almost identietd vrith 
Batrowe’s: “A company, consisting-thoaghbut of two or 
three, s^aiated from the world, whether unchristian or 
anti-christmn, and gathered into the name of Christ by a 
covenant made to \ndkin all the ways of God huown unto 
them, is a church, and so hath the whole power of Cbrnt.”^ 
Its independence, its sufficiency as a church alike in what 
concerned idea and realify, he strenuously maintained. 
Thus “neither was Peter or Paul more one, wholes entity 
and perfect man, consisting of their parts essential and 
integral, without relatioii unto other men, than is a parti- 
cular congregation, rightly instituted and ordered, a whole^ 
entire, and perfect church immediatdLy and independently, 
in respect of other diUTches, under Christ”^ Above a 
church so conceived there could be no authoritative person 
or court, ecclesiastical or mil ; it was armed with. aU the 
powers necessary to do the will of its Head, and to inj^erfere 
with it was an unlawful interference with rights it had 
received from Him. Office did not exalt a man above tW 
brotherhood; the clergy were but Christians, and good 
only as Christians. To saintship, and not to office, was 
promised the forgiveness of sins. “ The estate of a saint is 
most happy and blessed, though the person never so much 
os come near an office ; bnt, on tbe contrary, an officer, if he 
he not also and first a saint^ is a most wretched and 
acentssd creature.”* Acts to be acts of the iffinrch mnst be 
collective, done, not by the clergy or the officers only, but 
by the brethren as welL‘ The church was, indeed an 
ecclesia, an assembly, called out and called together by the 
public preaching of the word, but forming in its collective 
and corporate dliatacter a body possessed of supreme 
authority, of all the attributes, rights, and prerogatives that 
beloiig to those who rule. It is evi^nt that a conception 
of this kind was fnU of promise. It showed a firm trust 
in the cspabilitira of individual Christian men to exercise 
the rights of citizenship within the kingdom of God. It 
made it in the highest degree wrong for any ruler or 
body of rulers to enforce thmr own briief on the people. 
And it was as opposed to ecclesiastical as to civil tyranny, 
whether in its Episcopal or Presbyterial form. Robinson, 
indeed, was fiir from seeing or courageously deducing rdl 
the consequences implied in his Independency. He was 
even illogical enon^ to state, though in a hesitating way, 
prinmples radically incompatible with it. He concedes 
“that godly magistrates are by compnlrion to repress 



and conveisioii j ’ denies that any king is at liberty 
to inflict death up!® dro'wn into 

covenant with wicked and unrepentant.® 

Ho knows wdl enongh coercion can do. “By 

this course of compnlsion manv>^®®®*'^® atheists, hypocrites, 
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thing to be suddenly and all at on^ understood and 
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^e Leydto church is the iiarent of IndepenJt^^jSJ® 
England and America. In 1618 Henry Jacob,* 

Kent, a graduate of Oxford, one of Johnson’sT^^’^.S’*! 
pastor awhile of a church ot Middlcbnig, then a 
with Itohmsou at Leyden, returned to England, anA 
an Independent church at Sonthivark. In 16. ® ^ j 

company led by Elder Brewster and Deacon 
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Trinter on the North American eoastj and there laid the 
foondations of the New England States, with all th^ were 
to bo and to create. Jacob had been dl through his eadle 
anxiously looUng towards England. In 1609 he bad 
addressed to King James Humble 8n]iplication for 
Toleration,”^ in which he begs that “each particular 
chnrch may be allowed to pai&ke in the benefit of the 
said toleration, may hay^ enjoy, and put in esecntion and 
practice her right and priyil^e," viz., “to elect, 
ordain, and deprive her own ministers, and to exercise all 
the other points of lawful ecclesiastical jurisdiction under 
(%ri8t” This may be regarded as a clear and explicit 
statement of the early Independent position, its claini for 
toleration based on its coneq^tion of the Ch^tiau chordb, 
its plea for liberty of worship based on its principle of 
individualism and the rights of the individual conscience, 
Vnth what was here asked it woidd at any tune in 
the 17th century have been satisfied, bat the ^glican 
poliqr of EUza^th, and James, and Charles L proceeded 
on this principle, that to allow diversity was to destroy 
nnity, to permit the growth of dements that would prove 
fatal to the dxnich, involve the denial o! the royal authority 
and thebreak-up of the state. Yet the veqr severity of the 
^lican poliqr strengthened Independency. It helped to 
identify the struggle for liber^ of conscience with the 
struggle for En^bb Hber^. 

^ Up to 1640 little formal progress was madeu Churches 
did not mnltiply; Land was too active and the Star 
Chamber too vigorouiC Bat the real progress was immenseii 
Statesmen were persuaded that a system which reqnired so 
harsh a policy could not be right Bdigious men who 
could not conform went to live in lands and under laws 
where obedience to consdence was possible. There was a 
double emigration, to the Continent and to New Eaglend. 
In Arnheim, Thomas Ooodwin and I^ilip STye ministered 
te a small congregation; in EoUerdam, Hugh Peters and 
WiB^ Ames, the m^skffled, scholastic, and dbputatioos 
theologian of the eariy Indep^ent^ who came from hb 
professorial Am at Erimeker in 1682 to die at Rotterdam 
a year bto. Bere^ ^ Tshen Ames was dead and Peters 
Jerembh Burroughs, WilUam 
Bn^ and StdzaA ^pson, oQ of them names that were 
to ^ coMpicnous and inflnential in days to come. 
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said," “ faithful and freeborn Englishmen and good 
Christians constrained to forsake their dearest homo, their 
friends, and kindred, 'irhom nothing but the vide ocean 
and the savage deserts of America could hide and shelter 
from the fniy of the bisho{)s.” Afen so mot-ed so to act 
could hard^ be commonplace; and so among them vc find 
characters strong and marked, with e^nal ability to rule 
and to ob^, ns Bradford and Brevstcr, Winslov and 
Standish, TVintbrop and Dr Samuel Fuller, and men so 
inflexible in their love of liberty and faith in man os lloger 
lyillioms and young Harry Vane. And as vote the people 
80 veto their ministers. Of these it is cnou^ to uitTno 
John Cotton, able both os adivine ond os a statesman, potent 
in England by his eximsitions and apologies of the “ Hev 
England nuy," potent in America for bis organizing and 
administrative pover ; Thomas Hooker, also famed as an 
exponent and apologist of the "Hev England vay," whose 
book was commended to thcologiuns at home by Thomas 
Go(^irin, and whose early death was lamented by Cotton 
in lines which told how 

Zion’s besnty «Ud most clearly sliino 
In Hooker's tnlo and doctrine, both divine 
JohnEliol^ famoos os the "apostle of the Indian^’’ first 
of Frot^ant missionaries to the heathen ; Bidianl Mather, 
whose influence and work n'ere carried on by his distin: 
gnished son, and his still more disringnished grandson. Cotton 
Mather. The inotives and circumstances of the emigrants 
determined their polity; they went ont as churches and 
settled 08 church stntea They were all Puritans, hut not 
all Independents — ^indeed, at first on\y tbn men from 
Leyden weo^ and they were throughout more enlightened 
Md tolerant than the men of the other settlements. 
Wtnfhrop’s company were noncomformists but not separat-' 
isls, esteemed it '* uu honour to call the Cburdi of Enghind, 
froin whence we rise, our dear mother,” emigrated that thwr 
might be divided from her corruptions, not from herself.^ 
now Conditions, backed by tbe special influence of 
the Plymouth settlement, were too much for them ; they 
became Independent, ~-fir8i^ perhaps, of necessity, then of 
conviction end choice. On^ so could they guard their 
ecijsiastlcal and their civil liberties. These, indeed, were 
at first fonnally as well as really idenlital. In 1C31 the 
general court of the Mas>s(^metts colony rcsoircd, "that 
lumitted to tho freedom of this body 
members of some of the churches 
the limits of tho same."* Church and state, 
^tizenship in the one and membership in the other, thus 
becanw identical, and tho foundation was laid for those 
tables and consequent severities that vexed and shamed 
the early history of Independency in Hew England, 
natural wough when all their circumstances ora fairly 
conadered, indefeiwble when u'e regard their idea of the 
^tjon of ^ ciril pi^r to tho couscicnco and religion, 
rat ^hrable when thrir chntdi idea alone is ngn^ed. 
Ana this latter was tlirir own atandpoint ; their acts were 
more acts ^ church discipline than those of civil penalty. 

Mesnwhil^ the growth of tho Hew England States imd 
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receptacle for schismatics, “ from whence, as from the bowek 
of the Trojan horse, so many incendiaries might break out 
to tnflnnift the nation j ” and so it wonld be necessary to send 
tTipin a bishop “ for their better government^ and back him 
with some forces to compel, if ho were not otherwise able 
to persuade, obedience.”^ But home politics alone were too 
much for f-nnit ; and on his downfall and the outbreak of the 
dvil war New England Independency became, on account 
of its inflnBTiftB on the ecclesiastico-political question, stSl 
more potent in English affairs. ■ The Independent party in 
the IVestminster Assembly — ^which had been called to advise 
parliament — ^was small, but inflnentiaL^ Its ministerial 
members were Thomas Goodwin, a ponderous but learned 
and conscientious man ; Philip Ny^ a skilful debater and | 
adroit man of business ; Jeremiah Burroughs, a man of 
sweet manners and gentle disposition, but great prudence 
and firnmps ; William Bridge, and Sidrach Simpson. These 
were all marked by conspicuous moderation of view, but 
the lay members, like Lord Saye and Sele and Sir Harry 
Yane, were more advanced, especially on the cardinal 
question of toleration. The importance of the New 
England States was at once lecogniz^ by the parliamentary 
Independents, who made an effort to bring over their three 
most eminent ministers, John Cotton, John Davenport^ 
and Thomas Hooker. The effort failed ; but in place of 
the men books and pamphlets, espository and defensive of 
the “New En^nd way,” were discharged in quick 
succession upon the English public. What gave New 
EngiflTid its importance was this — ^it was the first realization 
on a large scale of the principles of ludependeniy. Here 
they had been tried under most difficult conditions, and 
had proved thoroughly successful, capable of mamtaining' 
order in the churches, religion in the state, purity of 
doctrine, and efficiency of discipline. What Geneva had 
been to the Puritans under Elizabeth New England was now 
to the Independents — it was their religious ideal realized, 
their poUty commended by an illustrious example. They 
were no longer, as in the days of John Bobinson or Henry 
Jacob, the apologists of an unpopular and strange theory, 
hitherto unrealized save on a scale and under conditions 
that made it ridiculous, charged with all the evils that could 
be proved logically certain to follow from it. On the 
contrary, they had now behind them the church-state beyond 
the ocean, and they could proudly tell how men of English 
blood, who had fled from the Anglican oppression, had tried 
Independency and prevailed. So there was the amplest 
controversy on the points at issue, the Scotch divines being 
specially active cm the one side, and American divines, pro-, 
faced and introduced and explained by English, on the 
other. The controversy did something to lessen the distance 
between Presbyterians and Independents, and did much to 
strengthen the position of the latter in England. It showed 
that independence did not mean isolation, that churches 
that refused to be organized into a political unity still 
constituted a Christian brotherhood, that societies that were 
so jealous of their freedom and rights as to deny to every 
external authority judicial and le^ative functions could 
yet seek and follow fraternal advic^ and meet in common 
councils to adrise and be advised. But the Westminister 
Assembly and the English Parliament did not approve the 
“New England way.” and the Independents had to be con- 
tented to plead for toleration. Thi^ indeed, became tlieir 
great demand — ^the point on which they and the Presby- 
terians differed radically. Here the Presbyterians were 
inflexible. Toleration was to them the very man of sin. 
But to the Independents it was the very condition of 
continued existence. Without it England would be no 
better for them under Presbytery than it had been under 
Episcopacy. As to the nature and degree of this toleratio n, 

^ Heylyn, I/ffe qfZau^, p. 369. 
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they were divided into two sections, one moderate, the 
other more advanced. To the former belonged the 
ministerial members of the assembly, who wished only a 
limited toleration. They did not desire all views to be 
tolerated, but only the views of good men, men of pious, 
tender consciences, not those of infidels or blasphemers. 
But the more advanced section courageously advocated 
absolute toleration, denied that so long as a man was a 
peaceable citizen the magistrate had any right to interfere 
with his conscience or conscientious beliefs. To this section 
belonged Harry Yan^ Henry Burton, John Goodwin of 
Coleman Streep ablest and most restless of controversial- 
ists in that controversial age; Boger Williams, now a 
Baptist^ but still an Independent, home from America, 
bringing with him the MS. of a great book on this very 
subject; finally, above all, John Milton. These were the 
advanced gua^, and theirs was the section that made 
Independency so immense a political power in the England 
of the Commonwealth. 

This is not the place to inquire into the causes of the 
sudden and extraordinary ascendency of the Independents 
in the time of the Commonwealth. Enough to say, it was 
due to causes both political and religious — to what may 
be termed the transmutation of a great religions into a 
great political question. The men Independency formed 
and forced to the front were, remarkable men, strong of 
will, clear of eye, mighty through faith in their principles. 
And thdr principles were precisdy of the kind suited to 
the emergency, republican and revolutionary, but steeped 
in the commanding emotions and enthusiasms of religion. 
They were principles that ennobled man, that asserted the 
rights of the individual, that made it an easy matter to 
deal with the divine rights of kings, or kings too assertive 
of their rights and forgetful of their duties. So the Inde- 
pendents had the incalculable advantage of always seeing 
clearly before them, knowing their end and never being in 
any doubt about the way to it. Besides, their theory of 
the church fell in with the spirit of the Commonwealth. 
It made but small distinction between clergy and laity, and 
the man with the ^ft of speech could easily exercise it in 
preaching. So the army when new modelled, formed of 
men of spirit and conviction, became quite a nursery of 
Independents, and men like Bichard Baxter found that in 
it there were quite as many ready to edify as wishful to be 
edified. Beligion thus became, not a matter for the clergy, 
but the possession of the people, not simply the concern of 
the church, but tire business of the whole nation. There 
was considerable diversity in theological opinion. The 
moderate men were Calvinists, but among the extreme 
men were Arminians, like John Goodwin, and men as yet 
of no recognized school, like John Milton, ibdependency, 
in short, meant tho equal concern of every man in religion, 
alike in its deepest mysteries and most practical precepts ; 
and so in a period of religious enthusiasm and ferment it 
naturally came to the front and took the lead. But the 
extent of its power under the Commonwealth was the 
measure of the disfavour that came to it after tho Bestora- 
tion. The Presbyterians had been mainly instrumental in 
the bringing back of Charles, and so it had been indecent 
had no attempt been made to comprehend them within the 
churdi. But in the case of the Independents there was 
not even an abortive attempt at comprehension. And they 
did not ask what they knew they would not receive. They 
only wished to be tolerated, to be allowed .to live, and no 
mora At first they thought that this mi^t be. Philip 
Nye had seen ihe king, and was hopeful. But their illusions 
were soon dispelled. In 1661 the Corporation Act was 
passed, which disqualified Nonconformists for municipal 
offices; in 1662* the Act of Uniformity, which drove 
upwards of two thousand ministers out of the church, and 
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aUenced all vrho did not conform } in 1663 the OonveASdo 
AcU which premted JSronconfonuist coqgr^tions 
not allowing in bouaea more than fi^e peteoM beyond tw 
family to be present at once. In 1666 the MU® Act 
forbade non-confonnmg ministers to come witmn 6 mues 
of any corporate borongh; in 16f0 tiie Oontentido Act 
vm made more rigorous i and in 1673 the Test Act made 
Nonconformists Inel^ible for offices, civil, naval, or 
under the crown. Charles, indeed, in his weak way, tn^ 
to bo mote generons than his chanh or paxiiament, WTOCd 
to tolerate the Nonconformists that he mi^t the better 
tolerate the Boman CaUiolics. Out of this feeling came 
the Declaration of Indnl^nca in 1672,— which wa8,inciden- 
talfy, the means of proving the strength of dissent, three 
thousand applicaUons being made for licences to nso or 
erect places of wordiip; but parliament resisted^ and 
Charles gave way. 

In the dark days that had now come to them, the Inde* 
^j^eodexita^ it may wdl be said^ lived with patient courage, 

flkwu<Ati f’.ltAxv anffiiMviiM OfVtav liafi man AtnOflf! 
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them adorned their adversity, and made even their 
sodden obscurity illnstdous. John Owen, late vice- 
chancellor of Oxford, massive, erudite ideal of Ae 
sdiolastic theolo^iaih building np with patient iA:iU his 
loved sdenos and fencing it room with the sort of argu- 
ments his age understo^; Thomas Qoodwiu, less varied 
bat more subtle^ not so broad but quite aa audftie as 
Owen, dealing with rich ddight in the didectical subtleties 
that pleased his age; John Howe^ with a soul above the 
nariowness aud bitterness of his day, eeiwse in the midst 
of his troubles, living in sublime oontemplataoB on '^the 
Living Templ^** or ^ “Ymon of God”; Joseph Caiyl 
and William GreenhiU, ^int expository ri<h in the lore 
tben used to explain the Old Test^ent ; Theophtlus Galy 
the equal of Cudworth in his knowledge of Ae andeiit 
world, foil of the great and fruitful idea he has embodied 
in his Conri of the Gentiles,— -these were some of tho geeted 
ftom^ dmnh or nniveraity, and fliey may hdp to sliow the 
quali^ of the men who were now, because of their Inde^ 
^ndeney, ootc^ from the Church of England, and fw it 
deprived of fhmr common rij^ts as citf xena Thw conduct 
under James showed that they would not pundiaoe their 
own pmSeges at tba esqienae ot the pnlBc safety, and 

ttndflir TVjfliflm Mimi* iii«A . « «!i 
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was on Independent, and aa-rigonma as a thinker 8B bo iras 
doquent aa a pteacW, bis answer to l^ndal anUeipating 
in its leading lines the celebrated jirgument of Bnder m 
bis Analogy. Isaac Watts is a nWe that must atill bo 
hononred, and Fbilip Doddridge a name that must be 
mentioned with respect Edward WilUams did aiucb to 
revive study of tbeology in tbo end of last century and 
earfy years of tbis^ and Dr l^o Smith sbowed that vitbin 
dissent sdiolatsbip and theological leaniuig wero still 
possible. The last generation hod not a fcwmen of distioo* 
tion. The names of Eenxy Bogen^ Joseph Gilbert, J. 
Angell James, Dr Winter Hamilton, Dr Bolpb Wardlnir, 
Dr Bobeit Vaugban, Ms distinguished son Alfred Yau^n, 
Dr Halley, the historian of Konconfotmity in Lancasbiit^ 
and Thomas Binney of London ore names xenresentatire of 
the kind of men that Indejiendeney can still prodnea 

But to compete this sketch of the Independents we must 
add one other element — the work dono ly their academics 
and colleigcs. Tliay have always believed in on educated 
ministry, and wlicn cast out ot the univenatics one o! Ibmr 
veiy first acts was to found academies These they had 
great difficulty in maintaining, because of the operation of 
(he oppressive acts^ passed in Charles IL’s reign ; but in 
spite ^ the difficulties thqr contrived to do so. Thcophilus 
Galo bad an aesdemy; so had ISamncI Cradoek, ^omas 
Doolittle^ Bicbard Erankiand, and othen of tho ejected 
ministers. It was possible to keep these only by tbo 
most frequent changes of place, so os to etude tho 
vi^lonco^ the authorities. When toleration was granted, 
the academies wero able in tho greater quiet they now 
enjoyed to do better work. One of these may servo os a 
sample. At Gloucester and then ot Tewkesbury was an 
academy conducted by the Bov. Samuel Jones. Here 
were edneated Thomas Seeker, afterwards ardilnshiq) of 
Oanterbury; Joseph Butler, bishop of Durham, and author 
of the Anally, Samuel Chandler, one of the finest 
seholan of his doy, who remained in j’overty tho scholar 
and the Christian Nonconformist still } and' Jeremiah 
Jonea B'e know, on tlio antbority of an early Icller of 
Seekerb, the method of education followed in Tewkesbury; 
and certainly, meosared by tho standaid of tho day, it 
tras as thoron^ os tho education was ample. Out of 
these academics the present Congregationol colleges haro 
grown. 

It is unnccossaiy to attempt any exposition of tho 
paaapJes ot Independency. These hovo been made ap- 
parent in tbo progress of this sketch. It may simply 
to uaia lore tfiat tf le Independents conceive theit diur^ 
•j primitivn and apostolic, and that out of their 

V V , wwriitiitlon and order of the primitive Christum 
^urches their own system has grown. They bdiovo that 
torir coi^tioii of tho church necessarily involves freedom 
01 cmmence, tho interference with no man's belief, tho 
conc^im of equal rights to nil churches or religious 
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!For statistics of the denominaiion and the reasons which 
have induced it- to assume the name Congrcgationalist, 
see CONGREOATlOXALTSSr. 

Authcrities. — Fletcher, nMvrytjflvdeptxiimaj^ 4 vols. 1847-9 ; 
Hcjwood and ‘Wright, Cambridge Univenity Trantadtions, 2 vols., 
1854 ; Yanghan, Memorials of (ho SlnarlDynaAy, 2 vols.,1 831 ; Boger 
Williams, The Bloudy Tenant of Pcrseetaion, ed. Underhill, 1848 ; 
Hanhuiy, Etslorieal Memorials relating to the Independents, S vols., 
1839-44 ; Carlyle, CrmiteelVs Zetten and Speeches, 1845 ; Under- 
hill, Tracts on. Liberty of Oonseienee and Persecution, 184C ; Masson, 
Life of Milton, 6 vols., 1859-80; Yanghan, The Protectorate of 
Oromadl, 2 vols , 1839 ; Stonghton, Ghureh and State Two Hun- 
dred Tears Ago, 1862; Underhill, Broadmead Beeards, 1847; 
donld, Boeuments relating to Act ^ Uniformity, 1862; Calaraj', 
JSoneonformists' Memoried, 8 vols., 1802; Tonlmin, Protedant 
Dissenters in England, 1814 ; Stoughton, Beligion in England under 
Queen Anne and the Qeorges, 2 vols., 1878; Bonnet, Hidery ^ 
Dissenters during the last Thirty Tears, 1830; Barclay, Inner Infe 
of the Beligioiu Societies of the Commonxeealth, 1877 ; Yanghan, 
Ijagh'sh A’^neonformtiy, 1862; Price, Hisbiryof Froteteni AS»neo»- 
formity in England, 2 vols., 1836-38 ; Bogno and Bonnet, History 
of Dissenters, 4 vols., 1808-12; Wilson, Ilistory and Antiquities of 
Dissenting Ghxtrdhes, &c., 4 vols., 1808-14 ; Stonghton, Eeetesias- 
tieal History of England, B vols., 1867-74; Dexter, The Congrega- 
tionalism ^ the Lad, Three Hundred Tatrs, 1880; 'SoiA, Hidory 
of the Puritans, 6 vols.; Woddington, Cbngregalional History. B 
vols., 1869-80. (A. M. F.) 

INDEX is a word that may ho understood oidicr 
specially as a table of references to a book or, more gene- 
xall^asan indicator of the position of required information 
on any given subject. According to classical usage, the 
Latin word index denoted a discoverer, discloscr, or 
informer; a catalogue or list; an inscription; the title 
of a book; and the fore or index-finger. Cicero also 
used the word to express the table of contents to a book, 
and explained lus meaning by' the Greek form syUabus, 
Shakespeare uses the word with the general meaning of a 
table of ' contents or preface — thus Nestor says {TroUva 
<md Oressida, i. 3) — 

""And in snch indexes, althougli small pricks 
To their aubscqnent volnmcs, there is seen 
The haby fignro of the giant mass.” 

Table was the usuaf English word, and index was not 
thoroughly naturalized until the beginning of the 17th 
•century, and oven then it was usual to explain it as "index 
or 'table.” By the present English usage, according to 
which the word table is reserved for the summary of the 
•contents os they occur in a book, and the word index for 
the arranged analysis of the contents, we obtain an advan- 
tage not enjoyed in other languages ; for the French table 
is used for both kinds, as is itidiee in Italian and Spanish. 
There is a group of words each of .which has its distinct 
meaning but finds its respective place under the general 
heading of index work; these are calendar, catalogue; digest 
inventory, register, summary, syhabus, and table.^ Tho 
value of indexes was recognized in the earliest times, and 
many old books have full and admirably constructed ones. 
A good index has sometimes kept a dull book alive by 
Teason of the value or amusing character of its contents. 
Mr Carlyle refers to Prynne’s Histrio-iladix ns "a book 
^till extant, but never mote to bo read by mortal;” but tho 
index must have gjven amusement to many from tho 
•curious character of its entries, and Attorney-General Noy 
particularly alluded to it in his speech at Fiynno’s trial. 
Indexes have sometimes been used ns vehicles of satire, 
and the witty Dr William King was tho first to use them 
as a weapon of attack. His earliest essay in this field was 
ythe index -added to the second edition of the Hon. Cfiiarlcs 
Boyle’s attack upon Bentley’s Dissertation, on the Epidlea 
■of Phdlaria, 169& 

^ Another old vrord occoslonallynsed in tho sonso of an index u "pyo.” 

late Sir T. DnOus Hardy, in some obsemtiona on tho derivation 
•m the word Pyo-Book” (which most probably comes fVom tlio Latin 
Jnca), remarks tliat tho earliest nso he had noted of pyo in this 
sense is dated 1547—" a Pyo of all the names of such Ballvcs as been 
to accompte pro anno regni r^gis Bdwanli Sexti primo.” 
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To servo its purpose well, an index must be eompiled 
with cate, tho references being placed under the heading 
that the reader is most likely to seek. An index should be 
one and indivisible, and not broken up into several alpha- 
bets; thus every work, whether in one or more volumes, 
ought to have its complete index. This important rule 
has been often neglected in English books, and is almost 
universally rejected in foreign ones, to the great incon- 
venience of readers. The mode of arrangement calls for 
special attention ; this may bo either chronological, alpha- 
betical, or according to classes, but great confusion will be 
caused by uniting the three systems. The alphabetical 
arrangement is so simple, convenient, and easily under- 
stood that it has naturally superseded the other forms, 
save in some exceptional cases. Much of the value of an 
index depends upon the mode in which it is printed, and 
every endeavour should be made to set it out with dear- 
ness. Li old indexes the indexed word was not brought to 
tho front, but was left in its place in the sentence, so that 
the alphabetical order ^Tas not made perceptible to the eye. 
There are few points in which the printer is more likely to 
go wrong than in tho use of marks of repetition, and many 
otherwise good indexes are full of the most perplexing cases 
of misapplication in this respect. Tho oft>quoted instance— 
Mill on Liberty 
on tbo Floss 

actually occurred in a catalogue. There appears now to 
be a revived interest in indexes, and ns boohs daily increase 
the need of some satisfactory digest of information becomes 
more keenly fclb In 1877 tho Index Society was formed 
with tho object of making and printing indexes of books 
unprovided with them, of compiling and printing indexes 
of particular subjects, and of gradually preparing a 
universal index for reference. In order to obtain uni- 
formity in tho compilation of indexes a series of rules for 
indexing have been drawn up by the society. Several 
publications have already been issued to the snhscribers. 

Tbo following is a list of somoof tho most important indexes, both 
of words and of subjects. Tho chief indo.vcs of words nro dictionaries, 
bnt these are a spoeial class by themselves. Next come concord- 
ances : the first one to tho Bible was compiled by Hugo of St Clier 
in 1247, tho fust English concordance to the Bow Testament was 

S ublishcdin 1536, anu to tho whole Bible in 1550, coi^ilcd by John 
Inrlicck. Other Biblical concordances nro those of It. F. Hcn’c}% 
1579 ; C. Cotton, 1622 (frequently reprinted) ; J. Dotniamo, 1682 ; 
It. IVickcns, 1655; S. Newman, 1650, 3d ed. 1682; A. Cmdcn, 
1737 (this superseded all works of tho same character) ; and It. 
Young, 1880. Tbo following conconlanccs may also bo mentioned : 
— to tlio Psalter, 1834 ; to the Prayer Book, 1851 ; to tho Iliad, 
by G. L. Prendergast, 1875 , to Shakespeare, by S. Ayscongh 
(1790), by F. Twiss (1805), by Mrs Cowden Clarke (1845), by J. 

0. Ilalliwell {Handbook Index, 1866), and ^ A. Schmidt (1874), 
oud to Shakespeare’s Pxms, by Mrs IT. H. Furness, 1874 ; to 
Milton’s Paradise Lost (1741), and to his Poetical Worts, by H. .T. 
Todd (1809), byG. L. Prendcieast (1857), and ^C. D. Cleveland 
(1867): to Pope's JForts, by E. Abbott, 1875 ; to 'Ainnyson’s Worts, 
by D. B. Bri^itwell, 1869, and another published by Strahan, 1870 ; 
to 7n Mexnoriam (1862) ; to Eoble’s Ciiridian Tear, 1871 ; and to 
AVatts’s Psalms, liy D. Guy, 1774. A laigc number of historical 
'works have been BUj^licd with indexes in separate volumes. Among 
the more important indexes of prose writers are those of tho works of 
Samuel Bichardson (1755), Joanna Sonthcott (n. d., and 1815), John 
Sttypo (1828), and T. Carlyle (1874); The Wellington Despatches 
(1839) ; VFesloy’s Journals (1872). A laigo number of scries of 
publications of societies and of periodicals have been supplied wi^ 
general indexes. 

Tho Indexes to tho Statutes and to the Journals of tho Houses 
of Parliament nro perhaps tho most elaborate works of tho kind 
over published. In 1778 a sum of £12,900 was voted for indexes 
to tho Jounials of tho House of Commons. Few parliamontaiy 
jmpors on issued without a satisfacto^ index being added. Most 
of tho indexes mentioned above roicr. to particular books, but • 
in 1848 Mr lY. F. Poole published in Now 'xork nn index to sub- 
jects treated in raviows and other periodicals ; a second edition was 
published in 1853 as An Index to Periodical Literature. A greatly 
onlaigcd edition is now in preparation with tho co-operation of 
English and_ American librarians. A larger work of a similar chaiv 
acter for scientific literature, but arranged under autiiors’ names 
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siembets of her commnmyn WBatontimea ™w airownted to enquire into these “censures,” and to 

Goremment^ wiener civ^tw prindple that consider^what ought to be done in the drcnnistanc^ At 

in one way or another ac^ on the ©»«raj^ SS8S;io^4th December 1668) this committee of 

some control may and ough ® {nri'qiHntion : tj,n conocil was reported to have completed its work, but 

as the subject did not seem (on account of the i^at 
number and varie^ of the books) to o^it of bang 

MoperW discussed by the council, 

^ w . w /-nSMo nr \ tn Henl vnth ns ue 


StTdreuffi eLnglhoae under t^ jurisdittion 
?^S?ns Smple8,bothin ancient and in modem tun^ 
reference may be made to tiia ntids (vi^ 

iii p. 66B). ^The earliest known instance rf a tot of 


cKoi iwrliBBi: known instance oi a nss oi pro- raoperre niscussea ay - — --- -- , 

bane issued with the nuthority of a bishop vras handed over to the pope (Ihns 3Y.) to d^ with ns he 
TSiSt^siSiSed to theVtihcate* Zdd Hunk proper. In the foUowing March acmrdin^y 
Oelarins (494) and sometimes to that of Hotmisdas (61 4), ^ere pubtohed, with papal ajyrOTal, the 

ntotoblv ^ht not to be dated earlia than the prohibitmm, which contiiraes to be rcwinted and 
bto most pronely ^ W , » , , «m supplemented 


anocryplial wutjwnw vj i*uB*a .»,«•« -™ — " - av** 
lead the unwary into attaching an undue wei^ to thear 
teaching (the “ Acte ” of Philip, Thomas, Peter, P^r and 
the Gospels of ThaddaouSi hlatthiaSi Peter, James the Les^ 
ftud others). Its conduding paragraph, however, siree^ 
ingly declares afl the writings of Simon Magas and of 
many other heretics who are mentioned by nam^ as also 
of many more whose names have been completely loigottra 
(mtnrne retiiientur)^ to be rqmdiated, diminated entirely 
from the Boman Gatholic and Apostohc Chu^, and 
eternally condemned.' Subsequent pcmtifb continue to 
exhort the episcopate and the whole body of the faithful 
to be on their guard against heretical writings wh^er 
old or new ; emi one of the functinus of the Inquisition 
when it was established was to-exercise a^ rigid censo^ 
ship over books put in drcolation. Thebisbops in their 
dioceses had always, however, a considerable discretion. 
T^th the discovery of the art of printing and the wide 
and cheap diffusion of all sorts of books whidi ensued, the 
need for new precautions against heresy and immorality 
in litecatute made itsoB fdt, and more than one pope 
(Sktus IP. in I4t9 and Alexander YL in 1501) g^vo 
special direction to the archl&hops of Cologne^ Mains, 
Treves, and Magdeburg regarding the growing abuses of 
the printing press ; in 1515 the Laterau council fonuulated 
the decree 2^ Impressitme Librorum^ wludx required that 
no work dioold be printed witiiout preriious examination 
by the proper ccdedasticd anthority, the mnalty of 
ttoBcensed printing bring excommunication of toe culprit, 
and ^udecatiou and destr&etion of the boolca The 
council of Trent in its fourth session, 8to ApiB 1546, 
forbade the srie or possession of any anonymous religious 
book winch had not previously been seen and approved by 
the ordinary ; in the same year the university of Louvain, 
at the command of Charles V., prepared an "Index** of 
peTuiriona and forinddeu bobks^ a second edition of which 
appeared in 155a In 1667, and again in 1659. Pope 
rad IV. - 
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regulate the preparation of that catalogue. By _ 
these rules the condemnation of att boote already con- 
demued by pope or council prior to 1615 is renewed; by 
the second the works of "heredarchs** (Luther, Zwingli, 
Chivin, Schwenkfeld, Hdbmaier) are condemned wbatwer 
he thrir subject, but it is provided that too nou-rebgjous 
works of those who are heretics merely may on cxamin^ 
tion and approval be permitted; the third and fourth 
relate to iranslationa of the Bible ; the fifto^ orders the 
expurgation of lexicons, concordances, and simtor com- 
pUations by heretics ; toe rixto disccrarages toe drculation 
of books in the vulgar tongue about coutroversitt between 
G&thoIiGB and heretics; toe seventh, righto, and mnto relate 
to obscene or grossly superstitious publications ; the tonto 
contains various details of procedure about the ticcnaing of 


or reader of heretical books is forthwith to be excommuni- 
cated, while toe possessor or render of books prohilnted 
on other grounds falls into mortal rin, and is to be dealt 
with severely at toe discretion of toe bishop. The buriuess 
of correcting toe Index to date is now in the hands of an 
ecderiasticol board known as the "Congi^tion of the 
Index,** which consists of a prefect (who is always a 
oBzdinel) and other cardinals, with whom are associated 
the " oonsulters ** and “ examiners of books *' {giialificatom}. 
The Index Zihrorum Hxpurgandoi^m or Expurgatariw 
catalogues the works which may be read after the deletion 
of specified passages. Bishops have the power of granting 
at toeir discretion the tight to read forbidden book^ (»ce]pt 
in some reserved cases, where the papal dispensation is 
requited The Eoman Index is nnf ortnnatriy very far from 
being an exhaustive catalc^e of works inconsistent nith 
^tholic ortoodoxy, and tmis lacks the interest and 'mt 
importance it would otoerwise have had for toe biblio- 
grapher. 

The early Beformers, by torir attitude towards writings 
which from their point of view seemed otgectionable, 
mshed many an arg^mentum ad hominem to the Catholics 
(see Gretseris learned work, De Jure et More prohibendu 
expurgandi, et dUlendi libros heereiieos et noxioe^ 1603); 
tons we find Galvin writing to the mimsters at Frankfort 
about one of toe books of Servetus, with a viewto its being 
biimt {Ep. 153). Qraduelly, however, all the Ftotestant 


~ *vwu. Ml ana again m lOon, ifope 
^ t ** toe Inquisition at Borne, published what 

umy be regarded ns toe first Homan Index iu the modem 
ecrieriastical use of tost term ^Tndex audtorufn ri Hbrortifii 
qui tangnam hemtid aui mpe^t aut perverd ah OMdo S, 

R. reprobantur et in vnivmw Cfinstiana 

^ «11 tts Rotoitont 

a The vrhoie instruction and mnusemeut the works whiriL in the oonsri- 

'TrohibitedBo^,” !)&#. ^/csr. nrt entions exercise of their own responrible judgment they 

may find best adapted to their wants. 
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INDIA 


Plate TNDIA is a great empire of Asia, composed of twelve 

VI. J[_ provinces under d^ct British administration, and 

abont one hundred and fiftjr feudatory states and ptinm- 
palities, which equally with the British province acknow- 
ledge the paramount sovereignly of the British crown. 
Graeial The whole empire contains dose^ on million square 
Aescrip- 'mile^ and 240 millions of inhabitants. The area, ihere- 
tion. fore^ is almost equal to, and the peculation is just equal 
to, the area and population of all Europe, less Bnssia. The 
people exactly double Gibbon’s estimate of 120 millions for 
nil die races «nd nations which obeyed Imperial Borne. 

The Fame . — The natives of India can scarcely be said 
to have a word of their own by which to express their 
common country. In Sanskril^ it would be called 
“BhSrata-varsha,” from Bharata, a legendary monarch of 
the Lunar line ; but Sanskrit is no more the vernacular of 
India thin Latin is of Europe. The name “BandustAn,” 
whidi was at one time adopted by European geographers, 
is of Persian ori^n, meaning “ the land d the Hindus,” as 
AfghAnistAn means “ the laud of the Afg^ns.” According 
to native usage, however, “HindustAn” is limited either 
to that portion of the peninsula l^g north of the YindhyA 
mountains, or yet more strictly to the upper basin of the 
Ganges where Hlndf is the spoken langnage. The* ” East 
Indies” as opposed to the "TTest Indies,” is au old- 
fashioned and inaccurate phrase, dating froin the dawn of 
maritime discovery, and still lingering in certain parlia- 
mentary papers, f “India,” the abstract form of a word 
derived through the Greeiks from the Fersicized form of 
the Sanskrit sindhu, a “river,” pre-eminently the Indus, 
has become familiar since the British acquired the country, 
and is now offidally recognized in the imperial title of the 
sovereign. 

The CoxTiTEEY. 

General Outline. — India, as thus defined, is (lie middle 
of the three irregularly shaped peninsulas which jut out 
southwards from the mainland of Asia, thus corresponding 
roughly to the peninsula of Italy in the map of Europe. 
- Poation Its form is that of a great triangle, with ite base resting 
and upon the Hinrilayan rang^ and its apex running far into 
shape, ocean. The chief part of its western side is washed 
by the Arabian Sea, and the chief part of its eastern side 
by the Bay of Bengal It extends from the 8th to the S5th 
degree of north latitude, tliat is to say, from the hottest 
regions of the equator to far within (he temperate zone. 
This capital, Calcutta, lies in 88” E. long. ; so that when 
the sun sets at six o’dock ther^ it is just past mid-day in 
England, and early morning in Hew York. The length 
of India from north to south, and its greatest breadth from' 
east to west, are both about 1900 miles ; but the triangle 
tapers uith a peaivshaped curve to a point at Cape Comorin, 
its southern extremify. To this compact dominion the 
English have added, under the name of British Burmah, 
the strip of country on the eastern shores of the Bay of 
Bengal But on the other hand, the adjacent island of 
Ceylon has been artificially 'severed, and placed under the 
colonial oESce. Two groups of islands in the Bay of Bengal, 
the Andamans and the Nicobars ; one group in the Arabian 
sea, the Laccadives ; and the outlying station of Aden at 
the mouth of the Bed Sea, are all politically included 
within the Indian empire ; while dots on the shore of the 
peninsula itself, representing Portngnese and French settle- 
ments, break at intervals the conlinuous line of British 
territory. 

India is shut off from the rest of Asia on the north by 


a vast mountainous region, known in the aggregate as the p. ■ 
HimAlayas, amid which lie the independent states of BhutAn Aaiii- 
and NepAl, with the great table-land of Tibet behind. The 
native principality of TTaalmifr occupies the north-western 
angle of India, with Eastern TurkestAu stretching to the 
north beyond it. At this north-western angle (in 35“ N. 
latw, 74" E. long.) the mountains curve southwards, and 
India is s^arated by the weU-marked ranges of the Bufed 
Eoh and SnIAimAn from AfghAnistAn ; and by a southern 
continuation of lower hills (the HAlas,&c.) from BaluchistAn. 

The last part of the western laud frontier of India is formed 
by the river Hab, and the boundary ends at Cape Monze, 
at the monfii of its estuary, in 24" 60' N. lat., 66" 38' K 
long. Still farther southwards, India is bounded along 
the W. and S.W. by the Arabian Sea and Indian Ocean. 
Turning northwards from the southern extremity at Cape 
Comorin (8’ 4' 20" N. lat., 77" 35' 35" E. long.), the long 
sea-line of the Bay of Bengal forms the main part of its 
eastern boundary. But on the north-east, as on the north- 
west, India has again a land frontier. The HimAlayan 
ranges at the north-eastern angle (in abont 28" H. lat., 97" 

E. long.) throw off qsurs and drains to the south-east 
These spurs, which have been but imperfectly explored, 
and may possibly constitute an independent mountain 
system, separate the British provinces of Assam and 
Eastern Bengal from Independent Burmah. They are 
known successivdy as the Abar, KAgA, Fatkoi, and Barel 
ranges. Turning almost due south in 26" lat, they culmi- 
nate in the Blue Mormtain (7100 feet), in 22° 37' H. lat, 

93° 10' E. long., and then stretch southwards under the 
name of the Ara^u Yomas, separating British Burmah from 
Independent Burmah, until they again rise into the mountain 
of Hyeng-mateng (4700 feet), in 1 9^" of H. lat Up to this 
point) the eastern frontier follows, generally speaking, the 
watei^ed which divides the river systems of the Brahma- 
putra, Moghna, Enladan (Eoladyne), &c., in Bengal and 
British Burma^ from the Irawadi basin in Independent 
Burmah. But from near the base of the Myeng-mateng 
Mountain, in about 19^° lat, the British frontier stretches 
almost due east, in an artificial line which divides the lower 
districts and delta of the Irawadi in British Burmah from 
the middle and upper districts of that river in Independent 
Burmah. Stretdiing south-eastwards from the delta of the 
Irawadi, a confused succession of little explored ranges 
separate the British province of Tenasserim from the native 
kingdom of Siam. The boundary line runs down to Point 
Yictoria at the extremity of Tenasserim (9” 59' H. lal, 98" 

32' E. long.), following in a somewhat rough manner the 
watershed between the rivers of the British territory on 
the west and of Siam on the east. 

The empire induded within these boundaries is rich in Three 
varieties of scenery and dimate, from the highest mormtains i^ons. 
in the world to vast river deltas raised only a few inches 
above the levd of the sea. It forms a continent rather 
than a country. But if we could look down on the whote- 
from a balloon, we should find that India consists nf 
separate and wdl-defined tracts. Tlie first inol fi& ef? ibe 
lofty ^mAlaya mountains, which shut it out £r<^ the rest 
of ^ia; and which, although for the most part beyond the-i- 
British frontier, form au overruling factor in the physicr is- 
geography of northern India. The second region stretd'JOO 
southwards from the base of the HimAlayas, and compngiris- 
the plains of the great rivers which issue from them, tiadi^ 
thi^ region slopes upward again from the edge of tbst point 
plains, and consists of a hi^ three-sided table-la' southern 
ported by the YindhyA mountains on the north, auy several 
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Eastern and Western Qhftts, Trhich inn 

eitlier mde till they meet at a pmnt near Oipe 

The interior threwnded tnhle-lend thna end^ “ S"® | 

ijpeaksand nmges. inter8per8<d vdlh W 

Iwd uplands, and covets the whole southern half of the 


The firatof the three regions is the 
and their ofihoots to the souaward. Bto 
literally, the “Dwelling.plnce of Snow, from the Smsknt 
Aimo, flost (Latin, him>, winter), and 
comprise a system of simwndons rangi^ the loftiest 
world. ThCT are Uie of Ptolemy (among other 

names), and extend in the shape of a sdmitar, with its edge 
facing southwards, for a distance of 1500 miles along tho 
nortiiem frontier of India. At the north-eastern angle of 
that frontier, Ae Dihang river, tho connecting link between 
the Bttn-pu (Sangpu) of Tibet and tho Brahmaputra of 
Assam, bursts fhrouj^ the main osisof tho ran^ At tho 
opposite or north-western angle, the Indns in like manner 
pierces the Himdiayas, and turns southwards on its counso 
through the Punjab. The Jfimftlayan region has been 
fatly described in a separate article^ voL xi. p. 821. 

This wild region is in many parts impenetrable to man, 
and nowhere yidds a passage for a modern army. It 
should be mentioned, however, that tho Chinese ontpo^ts 
extend os for as a point only 6000 feet above tho Gangetic 
plain, north of Ehatmandn. lodc^ Chinese armies linyo 
seriouriy threatened Ehatmandu itself; and Sir David 
Ochterlony’s advance from tho plains of l^ngal to that city 
hi 1816 is a matter of history. Andent nod well-known 
trade routes exist, by means of which mercluindise from the 
Punjab &dB its way over heights of 18,000 feet into 
Eastern Turkest&n and Tibet Tho Muztagh (Snowy 
Mountain)^ the Eamkotam (Black hlountain), and the 
Changehenmo are the most famous of these posses. 

The Himalayas not only form n double wall along the 
north of India, but at ^h their eastern and western 
extrendties send out ranges to tho south, which pro- 
tect its north-eastern and nortb-westem frontiem On the 
north-east, those offshoots, under tho namo of tho NAgil 
and Fatkoi monntains, &&, form a Imrricr between the 
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and tbo richest and most densely crowded provinces 
of tho empire. One set of invaders after another has from 
prohutoric times entered by tlie fuisKcs at ibcir eastern 
and nortli-wcstcm fronticni. Tiicy followed the coun^cs of 
tho rivets, and pushed the earlier comcn southwards before 
them towards the sea. About 160 milHoiis of people now* 
live on nnd around these river plains, in tho provinces 
known as the liculcnant-govcmorshiii of Bcngul, Afifoin, 
the North-Western Provinces nnd Oudli, the Punjab, Sind, 
lUjputiinn, nnd other native states. 

The vast level tract which Ihus covere northern Indie is nivfr 
wutCTcd by three diUincl river systems. One of these 
systems takes its rise in the hnilnw trongh beyond tlic 
Uimiilayas, end wsucs throunb Ibcir western ranges njwn 
the Pmuab os the Sutlq ond Indus. Tlic second of the 
three river systems also take.s its rise liqr ond the double 
wall of tbo llimillnyas, not very for from the sources of tbc 
Indus and tho Sutlej. It turns, however, almost due cast 
instead of west, enters India at tho eastern extremity of 
thcllimiilayas, and becomes the Brahmaputra of As«an> and 
Eastern Bengal. 'Jlicso rivers collect the drainage of tho 
northern slopes of tho Him&Iayos, end convey^ it, by long 
and tortuous although opjiosite n>utc.r, into ^ India. 
Indeed, the special fcaluro of the Ilim.^layos is that 
they send down the rainfall from their northern ns wcil ns 
from their sonthern sloi«cs to the Indian plain'*. Of the 
three great rivers of northern India, the two longest, 
nanidy tho Indus with its feeder (he Sutlej and the 
Brahmaputra, take their rise in the trough on the north 
of the Uimdlayas. The third river sysletn of northern 
India receives the drainage of (heir sonthern sloiws, and 
eventually unites into tho mighty stream of the Gnngc.H. 

In this way tho rainfall, alike from the northern nnd 
southern slopes of the llimAinyas, poms down into the 
river plains of Bengal 

Throughout the river plains of northern India, twocwi 
harvests, nnd in some pror'inres three, arc reaped each 
nar. TIicsc crojis arc not ncces<arily taken from (he s.imc 
land ; but in many districts the bc.->t fields have to yield 
two barvesba within tho twelve months. In Lower Bengal, 


. . pease, pubes, otl-sccds, ond green crops of vorioub forts 

CLvured Biitirii districts and^ tho wild tribes of Upper ; ore rcajicd in spring ; the enriy rice croi« in Seplemlw ; 
l^rmah. Tho soathexn contmuatioiis of fheso ranges, •' the great rice I]nii*est of (he year, and other grains, in 
teown as the Yomas, separate British from Independent Kovember and December. Before tbeso last have l»ecn 
Baremh, and ore ermed by passes tho most historic of * gathered in, it is time to preikarc the ground for the fnrinc 
t (formerly pren at * crop<i, and the Bengal husbandman knows no rest except 

4517) tot, with gtadients of 472 feet to tbo mile. ^ during the hot weeks of May, w hen he is anxiously waiting 

^Vdia, the ! for (he reins. But it should alwayi. bo muembered llmt 

Bn^ boundona from the HimAlayos to tho sea. As , that it forma the everyday food of wilyo comparatively 

smoll proimrtton of the population. It Ims been estimated 
that, lu the absence of irrigation, the rice crop requires on 
annual reinfall of at lca.<it 36 inches ; and an Indian pro- 
ving r^uires an average fall of not lets than ftO or 60 
inches in order to grow rice as its ftaplc crop. A lino 
might almost bo drawn aetOKS Bohar, to the north of wbicb 
the fo^ of the people ceases to bo rice and becomes wheat 
and nitiiet^ ifec. There are, indeed, great rice-growing t reels 
re immted or low-lying districts of north-urcstem India, 
but tbcir produce is consumed by the richer classes or 
exported. 

A detailed account of the most important products will be s*. 
found undiw the hciiding of "Agricuitiiro,” farther on in tho 
present atiide. They arc hero alluded to only so far 0.1 is 
1, , ncwssaiy to mvo a general idea of the scenery of tho river 
j plums. In the northern ond drier ro^ons along tho upper 


.*vwsMu»uti» II.VUI uuo jiiumiaytts lo 1116 sea. AS 
Misy proceed southwards, thoir best marked ranges arc in 
turn blown « the Sufed Koh, the RnUimfin, and tho IIAla 
monnbu& These massive barriers have peaks of great 
MAt-i-Sulilim&tt or Throne of 
t**® «»• the 
«®™er where it strikes 
’’y ®P®®^S through 

®®^ into Indit An nd- 
Z ^ (*““8 1® 8373 feet), the 

\ and the famous BolAn Puss (6800 feet at too) 
' b. fmish ae gateways between India and 
Hfla, Brahui, and Pah mountains form 




*he Him&lftyan rivers form 

^ which we have dhidcd 
'^f Bengal on tho east 
n Sea on the* west, 


nls ”"?«l“tiona, dotted with nntd vilingcs 

w4 ”“’’’® »»»«6®8«>ve8 scent the nir 

with thoir blossom in spring, and yield their abundant fniit 
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ia summer. The spreading banyan, \rilih its colonnades of 
imngtng roots ; the stately pipal, with its green masses of 
fnlfuga j the leafless wild cotton-tre^ glowing with heavy 
ftrifnann flowersj the tall, feathery tamarind, and the 
quick-growiag bdbul, rear their heads above the fields. As 
the rivers approach the coast, the palms begin to take 
possession the scene. The ordinary landscape in the 
delta- is a fiat stretcb of rice-fidds, fringed round with 
evergreen masses of bambooi^ cocoa-nuts, date-trees^ areca, 
and other coronetted palms. This densely peopled tradt 
seems at first sight bare of village^ for each hamlet is 
hidden away amid its own grove of plantains and wealth- 
- ' ^ving trees. The bamboo and cocoa-nut play a conspicuous 
part in the industrial life of the people ; and the number 
of products derived from them, including rop^ oil, food, 
and timber, has been dwelt on with admiration by many 
writers. ' ■ ^ 

The crops also change as we sail down the rivers. In 
the north, the principal grains are wheat, barley, Indian 
com, and a variety of millets, such as jodr (Soleus 
SorffAum) and 6/ffra {Sohsus spieatus). In the delts^ on 
the other hand, rice is the staple crop and the universal 
dieiC In a single district^ Bangpur, 295 separate Mnds of 
rice are known to the peasant^ who has learned to grow 
his favourite crop in every locality, from the solid field, 
which yields the dman harvest^ to the swamps 12 feet deep, 
on the surface of whose waters the rice ears may be seen 
straggling upwards for air. Sugar-cane, oil-seeds, fiax, 
mustard, sesamum, palma-christi, cotton, tobacco, indigo, 
safllower, turmeric, ginger, coriander, capsicum, cummin, 
and many precious spices and dyes are grown both in the 
North-Westera or Upper Provinces, and in the moister 
valleys and ddta of Lower Bengal A whole pharmacopoeia 
of native medicines, from the well-known aloe and castor- 
oil to obscure but valuable febrifuges, is derived from shrubs, 
lierb^ and roots. Besins, gums, varnishes, scents, and a 
hundred articles of commerce or luxury are collected in 
the fields or 'forests. Vegetables of many sorts, both 
indigenous and imported from Europe form a large part 
of the food of the people. The mdon and 'huge yeUow 
pumpkin spread themsdves over the thatched roofs ; fields 
of potatoes, yams, and hrii^al ore attached to the home- 
steads. The tea-plant is reared on the hilly ranges that 
skirt the plains both in the north-west and in Assam; the 
opium poppy about half down the Ganges, around Benares 
and Patui ; the silk-worm mulberry still farther down in 
Lower Beti^ ; while the jute fibre is essentially a crop of 
the ddta, and would, ezlmnst any soil not fertilized by 
river fioods. . Even the jungles yield the costly lac dye and 
tcuar silk cocoons. The tadhitd, also a product of the 
jun^ produces the fieshy flowers whidi form a staple 
article of food among the hill ‘tribes, and when distilled 
supply a cheap spirit The 6dl, sissu, t6n, and many 
other indigenous trees yield excdlent timber. Mowering 
creepers, of gigantic size and gorgeous colours, festoon the 
jungle ; while each tank bears its own beautifid crop of the 
lotus and water-lilies. Nearly every vegetable product 
that feeds and clothes a people or enables it' to trade 
with foreign countries, abounds 

l^rtbem We come now to the third division of India,. namely the 

table- three-sided table-land which covers the southern half or 
more strictly peninsular portion of India. This tract, 
known in ancient times as the Deccan (Dakshin), literally 
“ the right hand or south,” comprises the Central Provinces, 
Berar, Madras, Bombay, Mysore, and the native territories 
of the niz&m, Siudhia, Holkar, and other feudatory states. 

- It had in 1872 an aggregate population of over 90 millintm, 
For the sake of easy remembrance, therefor^ we may take 
, the inhabitants of toe river plains in the north to be now- 
nearly 150 millions, and those of the southern three-sided 
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table-land at nearly 100 millions. The Deccan, in its local The 
acceptation, is restricted to toe hi^ tract between toe^- 
Narbad& (Nerbudda) and toe Eistn& rivers; but it is 
popularly understood to indude toe whole country south 
of toe Vindhyis as far as Cape Comorin. It dopes up 
from the soutoem edge of toe Gkingetic plains. Three 
ranges of bills support its northern, its eastern, and ifs 
western side; and toe last two meet at a sharp angle near 
Cape Comorin. 

The northern side rests on confused ranges, running 
with a general direction of east to west, and &own in toe 
aggregate as toe Vindhyd mountains. The Vindhjds, 
however, are made up of several distinct hill systems. 

Two sacred peaks guard toe flanks in toe extreme east 
and wesl^ with a succession of -ranges stretching 800 miles 
between. At the western extremity, Mount Abu, famous 
for its exquisite Jain temples, rises, as a solitary outpost of 
toe Aravalli hill^ 6650 feet above the B&jputona plain, 
like an island out of toe sea. Beyond the soutoem limits 
of that plain, the Vindhyd range of modern geography runs 
almost due east from Guzerat, forming toe northern wall 
of the Narbadd valley. The Sdtpura moniitains stretch 
also east and west to toe south of that river, and form toe 
watershed between it and the TdptL Towards toe heart 
of India the eastern extremities of these two converge in 
the highlands of toe Central Provinces and their lofty level ^ 
plains. Passing still farther eas^ the hill system ^ds a. 
continuation in toe Kdimur range and its congeners, which 
eventually end in toe outlying peaks and spurs that form 
the western boundary of Lower Bengal, and abut on the 
old course of toe Gkinges under the name of the B^mahdl 
hills. On toe extreme east, Mount Pdrasndth — ^like 
Mount Abu on the extreme west, sacred to Jain rites — 
rises to 4400 feet above the level of toe Gangetic plains. 

The various ranges of toe Yindhyds, from 1600 to over 
4000 feet hi^, form, as it were, toe northern wall and 
buttresses which support the central table-land. Though 
now pierced by road and railway, they stood in former 
times as a barrier of mountun and jungle between northern 
and soutoem India, and formed one of toe main obstrac- 
tions to welding toe whole into an empire. They consist 
of vast masses of forests,, ridges, and peaks, broken by 
cultivated valleys and broad high-lying plains. 

The other two sides of toe elevated southern triangle are Ghdtk 
known as the Eastern and Western Ghdts (Ghauts). These 
start southwards from the eastern and western extremities 
of the Yindhyd system, and run along the eastern and 
western coasts of India. The Eastern Ghdts stretch in frag- 
mentary spurs and ranges down toe Madras Presidency, 
hero and there receding inland and leaving broad level 
tracts between their base and the coast. The Western Ghdts 
form the great sea-wall of the Bombay Presidency, with 
only a narrow strip between them and toe shore. In many 
parts they rise in magnificent precipices and headlands out 
of the ocean, and truly look like colossal “ passes or landing- 
stairs” (ffAdts) from the sea. ^Gie Eastern Ghdts have an 
average elevation of 1500 feet. The' Western Ghdts ascend 
more abraptly from the sea to an average height of about 
3000 feet, with peaks up to 4700, along the Bombay coast, 
rising to 7000 and even 8760 in the npheaved angle which 
they unite to form with the Eastern Ghdts, towards their 
soutoem extremity. 

The inner triangular plateau thus enclosed lies from 
1000 to 3000 feet above toe level of toe sea. But it is 
dotted with peaks and seamed with ranges exceeding 4000 
feet^ in height. Its best known hills are toe Nilgiris- 
(Neilgherries), with toe summer capital of Madras, 
Utakamand, 7000 feet above the sea. The highest point 
is Doddbetta Peak (8760 feet), at the npheaved southern 
angle. The interior plateau is approached by several! 


INDIA 



734 : 


INDIA 


[PHYBlUAL 


Western famous passes from the level cdastetrip ou the western 

Ohdis. gii}e. lie Bor-6hdt, for example ascends a tremendous 
ravine about 10 miles south-east of Bombay city, to a hmght 
of 1798 feet. In ancient times tins pass was regarded as 
the key of the Deccan, and could be hdd by a small band 
against any army attempting to penetrate from the coast. 
A celebrated military road was constructed by the British 
up t^ Bor-GIidt, and practically gave the command of 
the interior to the then rising port of Bombay. A railway 
line has now been carried up the pas^ twisting round the 
shoulders of mountains, tunnelling through intervening 
crags, and clinging by a narrow l^ge to tho faco of the 
precipices. Atone point the zigzag is so sharp ostorendcr 
a circuitous turn hnpossible, and tho trains have to stop 
and reverse fheir diction on a levelled terrace. The 
Thali Ghdt, to the north of Bombay, has in like manner 
been scaled both by road and xauway. Another cele- 
brated pass, farther down the coast, connects the milUaty 
centre of Bd^nm with the little port of Ylngurlo. These 
^ landing-stairs '' from the sea to die interior present scenes 
of nigged grandeur. The trap rocks stand out, after ages 
of denudation, like circular fortresses flanked by round 
towers, from the mass of hills behind,— natural fastnesses, 
which in the Marhattd times were rendered imprc^gnable 
to Oriental warfare. To the sonth of Bombay, the passes 
edifflb up from the sea throngh thick forests^ the haunt of 
the tiger and the stately bison. Still farther down tlio 
coast, the western mountain wall dips down into tho 
ftlghdt valley, a remarkable gap, 25 miles broad, and 
leaitog by an easy route, only 1500 feet above the sea at 
Its highest point, from the sea-board to the interior. A 
rwway now ea:tends by^this passage from Beypur across 
the peninsula to Madras. 

Oa tlie sida of India, the Ghdts form a aeries of 

elite, spara and bnttresses for the elevated inner plateau, rather 
than a contmnoos moontain wall They nra tmvened by 
a nomliw of broadand easy passages from the Uodras coast. 
Throngh these opemngs the rainfall of the sontheio half 
of the raner pimran reaches the sea. Tho drainage from 
the nwAem or VmdhyAn edge of the three^ided taUe>land 
Ms into the Ganges. The NatbadA (STerbudda) and 

southern dopes of the 

uto the Onlf of Cambay. But from Surat ia 21" fl' laL 
to &pe Comorin. in 8" 4' lat. no latgeTer “uLeds in 
«^mg the wwtera coast from the interior table-land. 
^TTest^ Ghdts form, in fact, a lofty unbroken ^rricr 

L therefow (omafeeits ffavaciraa 

^ «*»^»coasrSdto“rs!LZ?‘‘^ 

central table-land before breadth of the 

shores of Tnfliu ^ *®“®b the sea on the eastern 


two ddkKeQSlilh dettiuy of the 

*«n.ctetis5ra!Ri^Z£fi‘^® beendeten4ed by 
Onihe east, the conntiT is 

®'^«rwbere te open, and was 
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social customs, such as polyandry, which mark a much 
ruder stage of human advancement than Ilindoisin, and 
in other parts of India only linger among isolated hOl 
tribes. On the other hand, the people of the western 
coast exgoy a bountiful rainfall, unknown in the inner 
plateau and the east TIic monsoon dashes iU nuu-hden P * • 
douds against the ^Ve&tcm Ghhls, and jvouts from 230 
100 inches of rain upon their maritime sloj^ from Khdn* 
desh down to ^lalal^r. By the time that tho monsoon 
has crossed the \S*estem Ghdts, it has drop]>cd the greater 
part of its aqueous burden, and central distrieU^ such as 
Bangalor^ obtain only about 35 inches. The eastern coast 
also receives a monsoon of its own ; but, excc]>t in the 
neighbourhood of tho sea, the rainfall throughout the 
Madras presidcni^* is scanty, seldom exceeding 40 inches 
in tho year. The deltas uf the three great rivers nlong 
the Madias coast form, of course, tracts of incshaustiblo 
fertility; nnd much is done by irrigation on the thirsty 
inland plateau to husband and utilize both the local 
rainfall and tho accumulated waters which the rivers bring 
down. 

In the valleja, and upon the dc\*atcd jOaiiw of the «»«tra}Crepa 
driven back the jniigle to the hilly 
and nesds of rice and niuny kiiide of Muatbr cwiii or iiiUlctM, 
fohaGco, cotton, su^^r-csitf*, and puhca ^pnafl over the oiN*n 
crontij*. Tho black mil of the Wicraii » iirovt-rlibl for ib fi-r. 

Witv ; and the lew! strip hctuwn the 'nrvsbm Oluit, ninl the 
nTaii even Lonr cr iiengal in its frnit.l«.irii^ lofoi^ rice ban>.-.t«, 

MU nch aucvcKSion of ww. Tl»e Oleltaa on the mlvni MtW Iwv. 
ftom time umemorial Wn celebraUid ae ricc-lcariuc tiaete. 

The Mitenor of the tabli-.{uiij, ns may be iufemil from the acanty 
ramfall, u liaMc to diwf^ht TJw inojJo cooteml acaiiMt tlie 
cahimiliM of nature by vaned Mateiua of iirigaUen.^lranimr 
thfir wnter-supptr in aomc dialij^ from •wtlW; in oibcta ftwm 
tanka and wsetvofn, or ftom latKe artificial lakca fonned by dam- 

“ ®"‘r "!5’“ T®’**?** “tow the rain 

n ^ niomoon, and biteband it for 

5]}*®'!??’?“* y*® "{{“^S fowl of the eoiumon ivoiiIq 

Mns ista cbiefiy of bmnll grams *neli aajwfr, lil/ro, and niel. The 

SS,! '*»ih wbeal from the nortbers dirtricts of 

turfSS 

among the billy aimra Mima- 

rvii P?*®®® the mineral wealib ^ India lira m 

industtyon the nortb-eastera I m. 

■n.« “*“1 «l»o in the (b-ntral I’lminciti. 

tW* and aiinibr undertaking* niU bo 
ora a»? L“,“ ‘“*f of tho m-M-nt article. BedS of iron! 
a^iSriwRf’ to Kvcral places and bold out 
JlrardtetS-te^nra '“enwKO to India in tbe future. 

worltedStorfiS.^f™ ^ “ buiWing atone, uiorbks and the iswily 
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narrow maritimo tract and the Irawadi runs a backbone of 
lofty ranges. These ranges, known os the Yoma (Homa) 
mountains, are covered with dense forests, and both his- 
torically and geographically separate the Irawadi valley 
from the strip of coast. The Yoma (Boma) ranges have 
peaks exceeding 4000 feet, and culminate in the Blue 
Mountain (7100 feet). They are crossed bypasses, one of 
which, the An or Aeng, rises to 4668 feet above the sett- 
level, A thousand creeks indent the seaboard ; and the 
' whole of the level country, both on the coast and in the 
Irawadi valley, forms one vast rice-field. The river floats 
down an abundant supply of teak and bamboos from the 
north. Tobacco, of an excellent quality, supplies the little 
cigars which all Burmese (men, women, and children) 
smoke. Arakan and Pegu, or the provinces of the caast 
strip and the Irawadi valley, contain mineral oil-springs. 
Tenosserim forms a long narrow maritime province, which 
runs from the mouths of the Irawadi sontWard to Point 
~ Victoria, whero the British territory adjoins Siam. It is 
rich in tin mines, and contains iron-ores equal to the finest 
Swedish, besides gold and copper in smaller quantities, 
and a very pure limestone. Bice and timber form the 
staple exports of Bnrmah ; and rice is also the universal 
food of the people. British Bnrmah, with Tenasscrim, has 
an area of 88,956 square miles, and had a iiopulation, in 
1876, of just under 3 millions of persona. 

Geology. 

For geological purposes India may be mapped out into 
the three geographicid divisions of the Himalayan region, 
the Indo-Gangctic plain, and Peninsular India, 
imd- P/ie Jlimdlayaa Keglon . — The geology of this district is 
yos. fdf more complex and less fully known than that of the 
Peninsular area. Until the ground has been carefully gone 
over by the Geological Survey, many points must remain 
doubtful; probably oven then the problems will not bo 
fully solved, as largo areas of the Kmdlayas (Nepdl and 
Bhutdn) are at present iiwcccssiblo to Europeans. The 
nebs, oldest rock of the HimAlayos is gneiss, but its ago is quite 
unknown. ^ It generally diflfers in character from tlie gneiss 
of the Peninsula, and also from that of Assam and Bnrmah. 
The Bimdlayan gneiss is usually white and grey, its 
feispars being orthoclaso and albite; it contains much 
mica and mica schist, and is generally much more uniform 
in character than the gneiss of tho Peninsula. The latter 
is usually pink, its felspar being orthoclase and oligoclose ; 
it contains little mica schist, but often has quartzite and 
hornblondic rock. Hornblende occurs in tho sycnitic 
gneiss of the Northern Himdlayan (or BadAkh) range. The 
Central, Central Himdlayan region may bo rougbly described os 
gneisac consisting of two gneissic axes, with a trough or synclinal 
valley between them, in which fossilifcrons beds have been 
deposited and are now preserved. Tho gneiss of the 
southern or main axis (the ’'central gneiss” of Dr 
Stoliezka) is tho^ oldest ; that of the northern or Laddkh 
axis comes next in age. The gneiss of tho Iittddkh axis is 
generally syenitic, or is that variety of tho Himdlayan 
gneiss already described as containing hornblende; It is 
probably an extremely altered condition of ordinary winrfnn 
sediment.^ The gneiss of the central axis is tho otdinaty 
kind ; it is penetrated by granite, which ranges along some 
of the highest pcidcs. Between these two gneissic axes 
oeeuts the basin-shaped valley, or tho Hundcs and Zanskar 
synclinal. In this valley fossiliferous rocks are preserved, 
givii^ reprasentatives of the Silurian, Carboniferous, Trias- 
SIC, SwcamCf and Cretaceous formations. Ail these seem 
there to have followed each other without important breaks 
or unconformities; but after the deposition of tho Cretaceous 
rocks of tho Himiilayan ragion, there appear to have been 


important changes in physical geography. The Nnmmulitic 
(Eocene) strata were laid down on tho eroded edges of 
some of the older bods, and in a long trough within the 
Silurian gneiss of the Laddkh axis. On the south of this 
true Himdlayan region there is a band of country known 
as the Lower Himdlaya, in which the beds are often greatly Iiover 
disturbed, and even completely inverted, over great areas, 
the old gneiss apparently overlying tho sedimentary rocks. 

This Lower Himdlayan region is about 50 miles wide, and 
consists of irregular ridges, varying from 5000 to 8000 feet 
in height, and sometimes reaching 12,000 feet. 

Besting upon tho gneiss, but often through inversion 
apparently underlying it, in the neighbourhood of Simla, 
is a serios of unfossiliferous beds (schists, quartzites, sand- 
stones, shales, limestones, Jsc.) known in descending order 
ns the Kr61, Infra-ICrdl, Blaini, and InfrorBloini beds. { In 
tho Kr61 beds is a massive limestone (Krdl limestone) 
probably representing the limestono of tho Pir Panjdl ' 
range^ which is most likely of Carboniferous ago, The 
Blaini and Infra-Blaini beds are probably Silmian. 

Tho Lower Himdlayan range ends at tho Sutlej valley, 
west of which tho continuation of the central range is 
followed immediately by the third or Snb-Himdlayan Su\>- 
rango. This occurs almost always on tho south of tho 
Lower Himdlayos; it is composed of later Tertiary 
rocks (Siwdliks, &c.), which range parallel with tho 
main chain. Generally the Sub-Himdlayus consist of 
two ranges, separated by a broad flat valley (“ddn” or 
” doon ”) ; tho southern slope, overlooking tho great 
Indo-Gangctic plain, is usually the steepest. Below Ndini 
Tdl and Ddijiling (Darjeeling), tho sub-Himdlayan range 
is wanting ; on the Bhutiln frontier tho w’holo tango 
is occasionally absent, and then the great plain slopes 
up to tho baso of tho Lower Himdlayan region. It is 
within tho Sub-Himdlayan tango that tho famous Siwdlik Slvdliks. 
beds ocenr, long since known for their vast stores of extinct 
mammalia. Of about the same ago aro the Manchhar 
beds of Sind, which also contain a rich mammalian fauna. 

Tho Lower Manchhars probably correspond to the Ndhan 
beds, tbo^ lowest of tho Siwdliks ; they rest upon the Gaj 
beds, w'hich aro probably Upper Miocene. From this it 
wonld seem that tho .lowest Siwdliks aro nut older than 
Upper Miocene. The higher Siwdlik beds aro considered 
by Mr W. T. Blanfotd to bo Pliocene, and to this later 
period ho also refers tho mammalian beds of Pikermi in 
Grceco. These have a laigo number of fossils in common 
with' tho Siwdliks ; but they contain, at their base, a marino 
band with Pliocene shells. Tho Manchhar and Siwdlik 
beds aro duefiy of freshurator origin. 

llo Salt Bango in tho north-west of tho Punjab ha^ in Salt 
addition to its oconomic value, a special geological im- KongB. 
portanco ; and from^ that point of view it is ono of the 
moat interesting districts in India. Bepteseutatives of 
most of tho great European formations of Silurian and later 
epochs are found there; and throughout all tho vast length 
of time ropresentod by these formations there is here no 
direct evidence of any important break in snccossioii, or 
unconformity. Tho lowest beds (salt marl, probobly 
aiunan) and the highest (Siwdliks) aro found throughout 
tlio tango. But tho otlicra cannot all ho traced con- 
tinnously throughout ; some occur woll developed in one 
place, romo in another. All tlio principal fossiliferons beds 
of tho Jurassic, Triassio, and Carboniferous formations m*o 
confin^ to tho western part of tho range. 

Tht(7ndo-GangeiiePlaiu covers an area of about 300,000 indo- 
square miles, and varies in widtli from 90 to nearly 300 QmjgeUo 
miles. It rises very gradually from the sea at either end ; 
tlio lowest point of the watershed between tho Piiiyab rivers 
and tho Ganges is about 924 foot above the sea. This 
pomt, by a lino moosured down the valley, but not fol- 
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lowing the winding of fho xivet^ is about 1050 miles from 
the mouth of the Ganges and 850 miles bom the mouth of 
the Indus, so that the avemge inclination of the plain, bom 
the central watershed to Gm sea, is oidj about 1 foot per 
mile» It is less near the seSi where for long distances 
there is no fall at aH It is generally more near the 
wateiAed; but there is here no ridge of high groimd 
between the fodns tmd the Ganges and a very trifling 
change of lerd woold often tom &e upper waters of oue 
riTer into the other. It is not nniUkely that sudi chang^ 
have in past time occorred; and if so an eaqplanatiou is 
offinded of the occurrence id alKed forms of ftediwater 
dolphms (i^tativsCa) and of many other in the 

two rivers and m the Brahmaputreu 
lu age. There & no evidence that the Indo^Gongetic plam egdsted 

as such in Fce-Tertiaiy times. ItisMgUy probable that the 
Jurassic and Cretaceous coast-line ran across the northern 
part of the Bay of £en§^ and that most of area now 
occupied by the Gwgetie pltun was then above the sea. 
Frolmly the Juiassie traps of the IU|ina]idl hitlg^ west of 
the delta of the Gaages, were conffonous with those of 
Sylhet, east of the delta. Marine Jurassic and Cretacecms 
beds are absent from the margins of the true Gongetic 
plain I so too are marine Bocene beds. In Eocene tiines 
the sea spread up the Punjab ; bat that too was only 
in Miocene times. 

AUttvioi The allavial deposits of the plain, as made known by 
ifcpWA the boring at Calcutta, prove a gradual deptesshnt of the 
area through the later Tertiary tiraes. Ttete ate peat 
and forest bed^ which must have grown quietly at the 
surface alternatiing with d^osits of gravel, sand, and 
clay. The thickness of the delta deposit is unknown; 
481 feet was proved at the bore hu]^ but ptohably this 
reprints only & very small part of the deposit Outside 
the&lta,ULt^Bay of Bengal, is a deep depceesion known 
as the « swatch of no ground" ; all around it the soondings 
are only of 5 to 10 fathoms, but th^ tbt xapidlr deepen 
to over 300 fathoms. Mr J. Ferguson has down that the 
Eedimwt IS awy bom tiiis area by the set of the 

free from sediment 
the mghbwnM sea bottom has graduallr been 

So fL ^ *^‘^**^ anuTiam^t least 
1800 feet, and may be much more. 

tiiaes; tlie 
the same periodL 

Amneroas mmor disturbances occulted in tbe area wlich 
u now- norAeta India during 

times, but the meat disturbance which has resulted in^ 
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wholly ceaS not 

quite recent eedocical d^ssion in 
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area con- 


sist of gnms^ which occais in three districts: — a vei;f . 
large part of Bengal and Madras extending to Ceylon ; *41 
the dravalU; and Bnndelhhand. Of these formations, 

Ae gnriss of BaadelUtand is known to be Ae oldest, 
beeanse Ae oldest Transition rocks rest upon it ; whereas 
the same Tcanrition rocks ora altered and intersected 
by gtanirie dykes which' proceed from Ae gnmss ^ the 
other districts. The Tcanrition rocks are of great hnt 
unknown age. ^Hie Vindhyan rocks whiA succeed Aem viu 
ate of very did Baheozoic age, perhaps Pte^ilnrian. Bnt nx*' 
long before Ae earliest Yindli^n rocks were 'laid down 
Ae Transition rocks had been altered and contorted, 
The great movemente of the earA’s ernst whiA jaroduced 
that contortion ore the latest which have Aken place to aiiy 
^reat extent in the ibidian Peoinsnht. In more recent 
times there have been local disturbances^ and huge'* Aulte 
have in places been fonnd; bnt the greater part of Ae 
Penmsdla rocks axe only a^tly disturbed, and the most 
re^t ^ the great and widespread earth movemente of 
this region date bach to Pre-Yindhyan times. The Yind* 
hyan secies are generally sharply marked off from older 
rocks; but in the Q^vari vnlley Aere is no well- 
defined line between A^ and tbs Itonsition rodm The 
Yindhyan ^da are ^vided uto two groups. The lower, 
wiA an estimated thickness of only 2000 feet, or sli^tly 
more, cover a large arer^— -extending; with bnt little edtange 
of eharacter, from the Son volley u one dhi^ion to 
Cnddapeh, and m a diveiguig line to near Bijdpnr-'U 
eaA case a effstenee of over TOO miles. The upper ’^ind- 
hyam cover a mn A smallmr area, bnt atbun a Aiekness 
m about 12,000 feet. The Yindhyans are weH-Bttatified 
beds of sandstone and Aale, with some limestones. As 
yet they have yielded no tmee offossil^ and Aeir exact 
age is consequently unknown. So far as the evidenca 
It appears probable that they are of very anrient 
Pumozoie age, perhaps Pre^nrian. The total absence of 
rossils IS a remarkable fact, and one for wbiA it is difficult 
toaccom^ as the beds are for Ae most partqnite nnalteced. 
Uven If they are entirely of freAwater origin, we sbotdd 
expect that some traces of life from Ae waters or nach- 
bonnng land would be found. ^ 

inSLSTH^}^ ^ *e«Pw*s tlie mo8to»n 

Retesting and important senes of Ae Indian Paninsnla. wSn 
Iim bera am almrot entirely of frrohwater origin, hlanr 


iiaveoeenmaae, but here we need orOy note the 
Lower Goadwdnas, 

IJ,0W fet thiA ; Upper Gondwdnas, 11,000 feet thick. 

“ra^of country between 
Ib« i. the Si Ana on 

Si “t™*" ***■ lowest Gondwdnos^ 

very conshmt m character, wherever they are • the 

*0''^ more variation, 

a^this divergence of Aaracter in diflrPT^m t 

more amrked in the Upper GoSna S 

1 of very 

whiA ontiF Li large part these consist iff plants 
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more the cycadSj being more numerous than the ferns, whilst 
the EquisetaeecB are but sparingly found. But even within 
the limifa* of ^e Lower Qondwdna series there are great 
diversities of vegetation, three distinct floras occurring in 
• the three great divisions of that formation. In many 
respects the flora of the highest of these three divisions 
- FAuidiet '(the Fdnchet group) is mSre nearly related to that of the 
groap. Upper Gondw&uas tiian it is to the other Lower Gondw&na 
floras. 

One of the most interesting facts in the history of the 
Gondwdna series is the occurrence near the base (in the 
TdlcheT group) of large striated boulders in a fine mud or 
group, silt, the boulders in one place resting upon rock (of 
Yindhyan age) whidi is also striated. There seems good 
reason for believing that these beds are the result of ice- 
action. They probably nearly coincide in age with the 
Permian beds of Western Europe, in which Professor 
Bamsay long since discovered evidence of glaciation. But 
the remarkable fact is that this old ice-action occuned 
within the tropics, and probably at no very great height 


above the sea. 

Ddmodar Tlia D&modtv series, the middle division of the Lower 
series Gk)ndw&nas, is the chief source of coal in Peninsular India, 

mineral than all other formations 
taken together. The Earharbdri group is the only other 
coal-bearing formation ol any value. The Ddmodars are 
8400 feet thick in the Bdniganj coal-field, and about 10,000 
feet thick in the Sifpura basin. They consist of three 
divisions ; coal occurs in the upper and lower, ironstone 
Baufganj (withont coal) in the middle division. The Bdxdganj coal- 
coal-field. f eld is the most important in Indio. So far as is yet !^own, 
it covers an area of about 600 square miles, extending about 
18 nules from north to south and about 39 miles from 
east to west but it extends further to the cost under the 
laterite and allurium. It is traversed by the Ddmodar 
river, along which run the road from Calcutta to Benares 
and the East Indian Bailway. Prom its situation and im- 
portance this coal-field is better known than any other in 
India. Mudi has been learnt concerning it -since the last 
examina tion by the Geological Survey, and our remarks are 
in great part based on recent reports by Mr H. Bauerman. 
The upper or Bdniganj series (stated by the Geological 
Surrey to be 6000 feet thick) contains eleven seams, having 
a total thickness of 120 feet, in the eastern district, and 
thirteen seams, 100 feet thick, in the western district. The 
average thickness of the seams worked is from 12 to 18 
feet, but' occasionally a seam acquires a great thickness — 
20 to 80 feet. The lower or Bardkhar series (2000 feet 
thick) contains four seams, of a total thickness of 69 feet. 
Compared with English coals those of this coal-field are of 
but poor quality ; they contain much ash, and are generally 
non-coking, ^e seams of the lower scries are the besi^ 
and some of these at Sdnktoria, near the Bardkhar river, 
are fairly good for coke and gas. ■ The best coal in India 
is in the small coal-field at Earharbdri. The beds there are 
lower in the series than those of the Bdniganj field ; they 
belong to the upper part of the Tdlchor group, the lowest 
of the Gondwdna seriea The coal-bearing beds cover an 
area of only about 11 square miles; there are three seam^ 
varying from 9 to 33 feet thick. The lowest seam is tlie 
best, and this is as good as EnglisTi steam coal, l^iis 
coalfield, now largely worked, is the property of Ihe East 
Indian Bailway, which is thus supplied with fud at a 
clieaper rate than any other railway in the world. Indian 
coal usually contains phosphoric add; wliich greatly lessens 
its value for iron-smelting. 

Ddmodar The Ddmodar series, whidi, as we have seen, is the chief 
source of coal in India, is also one of the most important 
sources of iron. The ore occurs in the middle division, 
coal in the highest and lowest. The ore is partly a day 
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ironstone, like that occurring in the Coal-measures of 
England, partly an oxide of iron or hssmatite. It generally 
contains phosphorus, which prevents its use in the pre- 
paration the finer qualities of sted. A dmilar difficulty 
attends the use of the Cleveland ore of E^orth Yorkshire. 
Experiments have been in progress for years in search 
of a process which shall, in an economical manner, obtain 
iron from Cleveland ore free from phosphorus, latterly, 
it is hoped, with some succesa If ^is be so, India will 
be a great gainer. Excellent iron-ore occurs in the Meta- 
morphic ro^ soutii of the Ddmodar river. Laterite (see 
below) is sometimes used as ore. It is very earthy and of 
a low percentage; but it contains only a comparatively 
small proportion of phosphorus. 

The want of limestone for flux, within easy reach, is 
generally a great drawback as regards iron-smelting in 
Indio. Kankar or ghutin (concretionary carbonate of 
lime) is collected for this purpose from the river beds and 
alluvial deposits. It sometimes contains as much as 70 
per cent, of carbonate of lime ; but generally the amount 
is much less and the fluxing value proportionally d imin ished. 
The real difficulty in India is to find the ore, the fuel, and 
. the flux in sufficiently close proximity to yield a profit. 

The enormous mass of basaltic rock known as the Deccan I 
trap is of great importance in the geological structure of ti 
the Indian Peninsula. It now covers an area of about 
200,000 square miles, and probably formerly extended 
over a much wider area. Where thickest, the traps are at 
least 6000 feet thick. They form the most striking 
physical features of the country, many of the most promi- 
nent hill ranges being the denuded edges of the basaltic 
flows. The great volcanic outbursts which produced this 
trap commenced in the Cretaceous period and lasted on 
into the Eocene period. 

Laterite is a ferrnginons and argillaceous rock, varying 
from 30 to 200 feet wick, which often occurs over the trap 
area, but is also found in other districts. As a rule it 
makes rather barren land ; it is highly porous, and the rain 
rapidly sinks into it. Laterite may be roughly divided 
into two kinds, high-level and low-level laterites. The 
former, which covers a large area of the high basaltic 
plains, is believed by Mr R B. Foote to be very fre- 
quently the product of decomposition of the trap, and to 
have been thus formed in the place in which it is now 
found. Sometimes the high-level laterite overlies gneiss 
or other rocks ; and in these cases it has probably been 
transported. The low-level laterite is generally more 
sandy in character, and is often associated with gravels. 
In most cases this has dearly been carried down to its 
present position, probably largely by subaerial action, 
aided by rains and streams. Possibly in some cases it has 
been qiread out along the coasts by marine action. The 
low-level laterite fringes the 'coast of the Peninsular more 
or less from near Bombay on the west and Orissa on the 
east to Cape Comorin. It is not continuous throughout 
these districts ; and it is of very varying width and eleva- 
tion. The age of the high-level laterite is unknown. Its 
formation probably extended throughout a long period of 
time, much of which must bo of very ancient date ; for 
the laterite, together with the underlying basolt, has 
sufiered extensive denudation. 

The mercantile aspects of the coal, iron, and other mineral 
products of India will be fully treated of under a subse- 
quent section (pp. 764-66). The geologist comes in this 
matter to the same conclusion as the economist, viz., thftt the 
mineral wealth of India, as represented byits precious stones, 
was the product of forced labour, and that the search for 
them in our days can scarcely repay the working expenses. 

[Fot tlio alim leetlon on Geolog}- ire ore indebted to Mr W. Tbploy of the Xnff - 
liih GeOIogleal Surrey.] ** 

xit - 93 



788 


INDIA 


&lete<97- 


hyis. 


Indus 


3J^T£0E0£0Gt: 

The great pemnsola of I&£a| vrifh its lofty mountain 
ranges beUnd and its estensive seaboard exposed to the 
fix^ violence of the grinds of two oceans, forms an escep- 
dooaUy valuable and interesting field for the study of 
meteorological phenomena. But only within the last few 
years have trostworthy statistics been obtained for some 
of its most important registration stations. 

JUdtorolcgical Gtx^gra^y . — After the general description 
of the coontiy whiiA Im been given at the beginnsnjS of 
this arti<^, it is only necessary here to sketch very briefly 
the meteordogical geography of the peninscda. ThefoUow- 
ing sentences are con&nsed ftom an interesting account in 
the Snt Report on (he Meteorology qf IndUi (for 1875), by 
3Ir H. F. Blanford. From the gorge of the Lidus to that 
of the Dfliong (Brahmaputra), a distance of 1400 sules, 
the Himalayas form an unbroken watershed, the northern 
flank of which is drained by the upper vaOqrs of tihese two 
rivers; wbUetbe Sntlq (Satiaj), startingfronitbe sonfhem 
foot of the Kulas Fea^ breate throuj^ the wstodied, 
dividing it into two very unequal portion^ that to the 
north-west being the smmler. The average elevatiou of 
the Himdhya crest may be taken at not less thm 19,000 
feet, and therefore eqnal to the hei^t of the lower half of 
the atmosphere ; and indeed few of the passes are under 
1 6,000 or 1 7,000 feet Across this monntain barrier there 
appem to be a constant flow of air, more active in the 
day-time than ^ night, northwards to the arid plateau of 
Tibet There is no reason to believe that any transfer of air 
fakes place across the Hinidlayaa in a souttoly direction, 
umess, indeed, in those most elevated regions of the atmo- 
sphere whidiKe beyond the range irfolwerration; bntaztoo- 

turnal flow of cooled air, from the sonthem slopes is fdt as 
a strong wind where the rive® debouch on the plains, more 
espec^y in the early morning hours ; and this probably 

^ tie plms Trbicsb idsges tie moast^ soob 

ft *^® and sepataUng 

f A nore ancwnt land whidi aoir fonns high- 

K? ^ J®-!®®“?!®^ parajrVtheaDnriBl ^posits 

IS »d the saline snwnTof 

Blkanir. andS 
^watd watered bj the ^ 

CmF the greater part of this resdon rain is of mm nji m,.- 

« As far south 

not mneh eweS^? ^ ^ 

Ga^tieSfe/Sth^it SS^®^! !^ *** 

thfa plain, at tJpotdown 

m a direction 

end tins vaponr fciff^t^*“®®“®elcont8e; 

of I^T ^ds from 

^la and haS of £ wSSi ®" *® 

whole surface is nnder^HSh^®*^^*®- J^carlyUie 
P«>dncHveT^H5r£^^*S“^»®»®Sthe 

the world. ‘^y popalated 

ttches in the south-east coma!^^ flmumshes from 100 
tbn 30 inches at Agm and delta to less 

Jfference of fromXo os^S.** *^®« « «a 

sonthem borders of the plain.** northern 
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Eastward from the Bengal ddta, two allaridl plains East, 
stretch up between the hills which connect the Him^j-an ^on. 
system with that of the Boimese peuinsola. The ^t, 
or the valley of Assam and the Brahmaputra, is loqg and 
narrow, beared on the north by the Himdiayas, on the 
south by the lower plateau of the Gdro, Ebdsf, and NAg& 
haift. The other, short and broad, and in great part occu- 
pied ly swamps and jMi, separates the Gdro, Tvhdgf^ and 
kigi UUs ftom those of Tippetah and the Lushdi country. 

The climate of these plains is damp and equable, and the 
laiofall is prolonged and generally heavy, especially on the 
sonthem slopes of the hius. A meteorological peculiarity 
of some interest has been noticed, more especially at the 
stations of Sibsdgar and Silchdr, viz., the great range of 
the diurnal Yariation of barometric pressure dnriqg the 
afternoon hont% — ^which is the more striking ance at 
Bdrki 0ODrkee), Ijabore^ and ofha stations near &e foot 
of the Western Huudlaja^ this range is less than in the 
open plains. 

The ^hlands of the peninsnla, which arc cat off from Oen* 
tte^endKling ranges by &e broad Indo-Gangetic plain, are tatli 
divUed into two nneqnal poit^ by an almost continuous hnsi* 
chain of hQls nmning across the countiy from west by 
south to east by north, just south of the Tropic of Cancer. 

This chain may ba raided asasin^e geographical feature, 
formiqg one of die principal watersheds of the peninsiila, 
the waters to the north draining chiefly into the KarbadA 
and tbe Gaqge% those to the south into the Tdpli, the 
Goddvan, die iMahdnadi, and some smaller streams. In a 
meteorblogicol point of view it is of considerable importance. 
Together ^ the two parallel vaDeys of the Narbada 
jNerbndda) and TdpH (Taptee), which drain the flanks of 
Its wertem half, it gives, at opposite seasons of the year, a 
decided wterly and westerly direction to the muds of this 
^rt of ^dia, and condenses a tolerably copious «i>nfi»tl 
auiiig the south-west monsoon. 

Separated from thfa drain by tbe valley of the NarbadA 

*® ®®® ®® the tdateau 

of AmlwA and Bagfadkhand ocenpes the space interveniuc 
between these vaUeya and the Gangetic plain. On the 
west^ edge of the plateau are the AravnlU hills, which 
from near AhmadAbAd up to the neighbourhood of 
w ®®* ^®®®‘ Abu, over 5000 feet in 

SfSrt™ Ir!l *®®?®.e«rts an important influence on the 
mreebon of the wind, and also on the rainfall. At A jiniV 

xneteordo^cal station at the easternfoot 

theia ^ predominantly south-west, and 

there a^ at Mount Abu the south-west monsoon rains are 

which can hardly be 
®®^ ttneertaia rainfall that 


*» tt» enaCBMlm cSte). Tl,i, 

Sr rf hy-fhe easterly winds which Wow ftom the • 

Gangetic vaBer ceases to blow up the 

the south-east £ast. 
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Southern At the junction of the Eastern and Western GhAts rises 
India, ^ the bold triangular plateau of the Nllgirisi and to the south 
of them come the Ananmiais, the Falnis (Fulnop), and the 
hills of Travancorc, These ranges are sciiamted from the 
Nilgiris by a broad depression or pass known ns the 
FAlgliAt Gapi some 25 miles wide, the highest point of 
which is only 1500 feet above the sea. This gap affords a 
passage to the uiuds which elsewhere arc barred by the 
hills of the GhAt chain. The country to the cast of the 
gap receives the rainfall of the BOuUi-wost monsoon ; and 
during the north-cast monsoon ships passing Foypur meet 
with a stronger wind from the laud than is felt elsewhere 
on the Malabar coast. According to Captain Nowbold, 
this gaj) ^'affonls an outlet to those furious storms from 
the eastward which sweep the Bay of Bengal, and, after 
traversing the pciiiusula, burst forth through it to the 
neighbouring sea.” 

In the strip of low countiy that fringes the peninsula 
below the GhAts, the rainfall is bea^y and the climate warm 
and damp, the vegetation being dense and cliaracteristicall}* 
tropical, and the steep slopes of the GhAts, where they hare 
not been artificiall}** cleared, thickly clothed with forc.sL 
Bannab. Ju Burmah, the country around Ava, as well as tho hill 
coiintiy* to the north, has suffered from severe earthquakes, 
one of which destroyed Ava in 1839. The general men* 
dianal direction of the ranges and valleys determines the 
direction of the prevailing surface winds, this being, how- 
ever, subject to many local modifications. But it would 
appear, from Dr Anderson’s observations of tho movement 
of the upper clouds, that throughout tho year there is, 
with but slight interruption, a steady upper current from 
the south-west, such m has been already noticed over tho 
HimAlayos. The rainfall in tho lower part of the Irawadi 
valle}’, viz., tho delta and the neighbouring {lart of the 
province of Fegu, is veiy heavy; and tho clinmte is very 
mild and equable at all seasons. But higher tqi tho valley, 

( and especially uortli of the Fegu frontier, tho couiitiy is 
drier, and is cliaiacterized by a less luxuriant vegetation, 
and a retarded and more .scant}' rainfall. 

G6j?erm/arier.-^Mclcurological observatories have been 
established at one hundred and three stations in India 
(including British Burmah and the Andanmns). These 
observatories are situated at all elevations, from the highest, 
Lch (11,538 feet above mean sca-levcl) and ChakrAta(7051 
I feet), to Negapatam (15 feet) and SA^r Island, tho lowest, 

which is only G feet abo\’e mean bco-IcvcI. 

Tempera-* Tcmj>cra(ure^ the Mr , — From < lie avomge annual moan tein|)ora« 
lore. tUTos of 83 stations (derived from the means of tliroe or inoro years) 
the follovriug figunui arc taken. In tho follouiug four stations in 
this list, the average mean yearly tempemtiire was over 8l!* F. : 
— TrichinoiioH, 82'S*: Vizagaiuitam, SO"?**: Madras, 82"J*; and 
Madam, 82*2.* AH of (hc&o stations arc in the Madras Preridenoy. 
The next highest means are returned hv Nogutiatain (also m 
Madras), 81*0^; Cuttack and Port Blair, onbh 80*.V; Falso Point, 
80’20*; Goa, 79*9“; Cochin, 79*8*; SAgar Island, 79*5*; Deera, 
79*4”; and Calcutta, 79*2*. Tho jnmi annual teinpemturo of 
Boinhay is 78*8% so that it is the coolest of tlio three prcMdcucy 
towns. Tlio lowest means arc obtained at tho hill stations of 
Dtirjiling, 53*9*; Simla, 54*4*; Murree, 5S-8*; and Chakidta, 
56*1*. Between these and the next coolest stations is a great gap* 
lianfklict following with 60*4% Pachinarhi wiUi 08*7% and Kawai 
Pindf with a yearly mean of 69 •4*. The highc<it mean monthly 
toitjicmtures given are >-95* at MAItius, in dune; 94*3* at Delhi, 
in «Tiinc ; 94*1® nt Jlmnsi, in May ; 98*0® at liiieknow, iu June. 
Tho lowest monthly means arc ivtiirried hy tho four ooldesl hill 
stations mentioned above, the figures being i—Mnrrcc—^Tanunry 
3/ -7% Fcbruaiy 39*4®; Simla— January 39*6% February 41-1®; 
Chnknita—January 40*8% February 42*0®; DAijiling— .Tniinury 
40*7®, February 43*2®, Tho mean toinpcraturc at Leli in January 
IS 17*(P, and in Dccoinher 24 *4®. ^ 

AthwspFiefic /VftWTMrc.— The metcorolo^eal report for 1877 con- 
tains a table showing the annual mean pressnm nt 72 stations, cor- 
rect^ (except 111 tho cose of Maxims) to the Calcutta Sitandanl, which 
reads 0*011 inch higher ihnn that of Kcw. Fioni that table tho 
following figures aro obtained. Tlio mean ycarh* inesMiro at tho 
highest stations 18—23*274 at Chakrata, 23*371 at Darjiling, 24 *058 


at BAiiikhct, 26*416 at Fnchmarlii, and 26*932 at Bangalore. The 
greatest annual mean pressures returned ore— 29 *802 at Ke^patam, 

29*856 At MaUms, 29*822 nt Bombay, and 20*821 at False Point 

Jtaiii/alL — avenige annual rainfall at 294 stations is recorded Baint 
in the 1877 meteorological roport, from which the following figures 
have been obtained : — 

III the Punjab the highest average fall (123;21 inches) is nt 
Dhnmisala, which is situated on the face of the hills, and exposed 
'to tiic full force of tlie inoiisooii ; the next highest recorded is littlo 
nioro tlmri half that amount, or 68*61 inches at Simla, llio lowest 
average falls in the Piimnb arc— 6*16 inches at Sluzaflaigarh, 6*93 
at Multan, 7*35 at Dcrd Ghari Ivlian, and 8*23 at Deri IsiiiAil Khan. 

All these stations are protected by tlie Suldimau range from tho 
iiion«iOon. 

In Jhqpuhliia and Central India the maximum average is 20*27 
at Jaipur (Jeypore), and tlio minimum, 60*85 at Mount Abu, tho 
liiglieHt point in this imrt of India. 

Ill tho 27orth-'\Vcstciii l*roviiicc5 the heaviest average falls arc at 
Haini TAl (94*17 inches) and Dehm (70*06), ^th of which lie high ; 
the miuiiiiiirn average fall is 24*32 at Aligarh, the next lowest 
figiucs K'iiig 26*18 At iMuttra (Mathura), 26*46 at Agra, and 26*74 
at Emil— all stations on the plains. 

In Oudh the maxiiimin rniitfull is at Sullniipur, 46*72 inches ; 
and the iiiiiiimum nt Ihii Bareli, 39*99 inches. 

Tlie following stations of Bengal have an a%*orAgo rainfall of mom 
than 100 inches .laliniigiiri, 1*22*16 ; Darjiling, 119*25 ; and Koch 
Behur, 119*05— all at the ime of the hills; S^aakliali, 107*52, and 
Chittagong, 105*01, both on the north-east coast of the Bay of 
Bengal. Tlie lowest averages arc returned b}* Chattra, 37*06 inches ; 

Patna, SS'21 ; and Gayu, 4l*8S. The nvernge niinfan for Bengal is 
07 inches. 

A&<cim ]Kuscsscs in C'hemi Poonjee (Clrini Piinji) the station with 
the largest recorded rainrull in the world. 2'iic rogistcred fall 
during the tbrcc years ending 1 876 averaged 868*41 indues. A total 
fall or 805 inches wos ie|)ortod in 1861, of w*hich 366 wero assigned 
to tho single iiioiitli of July. Iu 1850 Dr Hooker xvgistercd 30 
indies iu twenty-four hours, and returned the fall from June to 
November of that year at 580 inches. In the four days 9th to 12th 
September 1877, 56*19 inches were rc;tistored. Tlie following 
ttatioiift in have also a wry bigb rainfall ; — Silcbar, 121*07 ; 

S^'lhtft, 153*80 ; Dibmgiirh, 1 16*43 ; and Tuni, 115*76. Tholowest 
recorded iiveragt'S in A^nm nic at Saniagating (52*58 inches) and 
Gauhati (69*23 inches), both on the northern side of the hills separ- 
ntirig Cachnr from Asuiiii. 

In the Central Provinces the highest Average foils mo at Fach- 
mnrlii (82*20 inches) and l5.4!nghrit (61*11 inches) ; lowest averages, 

Khatidwa, 32*26 iuches, and Bcdmir, 41*21 inches. 

Ill Bombay, three stations on tho Ghrlts are rccordeil as having an 
average rniiilall of over 250 indies, viz. >— Matheroii, 256*75 inc&s ; 
^Inlcolmput (MahdhlGshuar), 252*25; luid Baum (Fort), 251*80. 

The lowKst average rainfalls recorded in Bombay arc — 12*99 inches 
at Msindnigi ; 17*25 at Dliiilhi ; and 19*93 at Gokak. Tho a\*erago 
rainfall for Bombay la 67 inches. 

In l^ind the average raiiifnli is veiy low, vntying from 16*31 
iiirhcs at Nngar, and 11*78 at Uiimrkot, to 5*09 at Shikdnmr, and 
4 ‘28 at Jneobaliad. 

In ^Indras the }iigb<*st averages recorded arc— 135*60 inches nt 
Cnnnauorc; 131 *91 at Mniigaloru ; 125*63 nt Telliehetri ; 113*62 at 
Calient; ami 112*15 at Cochin— nil on tho west coa&t. Tho lowest 
falls n>cordi*d arc— nt Bdlnry, 26*06; Tulicorin (sheltered by the 
Ghats), 18*50 ; Giiti (Gooty), 20*85 ; and Coimbatore, 20*90. All 
thcbo idations lie low. The average fall at the stations on the east 
coast is about 41 inches. Tho average rainrall for Madras is 44 
inches. 

Till* rainfall along Ibo coast of British Biirmnb is heavy, os might 
be cxfH-ctcd, the following averages being n*coriIcd S*indowa 3 *, 
218'5bindit*s ; Tavoy, 195*47; Maiilmaiii, 191*34 ; Akyab, 189*23 ; 
Kliyouk-lipyu, 170*76. TJio sinallcBi raiiirnll is at *Tluiyct-inyo 
(51*04) and Promo (59*46), sholtered h}* the Yoiua range. 

Tlic rain fall at Port Blair, in tho Andamans, is also naturalU* 
hm* 3 *, Uie average being rotunied us 116*25 inches. 

Suu^92x>t Gyefes.— ThccoticliisionsnrrivcdatbytlioIiKlian Sun-spot 
inoteorological department on tlio subject of the sun-spot 
cycles, wbicb bavobccii engaging the attention of scientifio 
men, are thus siuunicd up iu the 1877 rciiort Iu con- 
clusion, the following are tlio more important iuferciiccs 
that the nieteorolo^ of India in tho years 1877 and 1878 
appear to suggest, if not to establish. There is a tendency 
at the minimiiin sun-spot periods to prolonged excessive 
p^snre over India, to un unusual dovelopmont of the 
winter rains, and to the occurrenco of abnormolly heavy 
snowfall over tho HiinAlayan region (to a greater extent 
probably in the western than tho eastern HimAlayask 
This appears also to bo usually accompanied by a weak 
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sonth-west monsoon. The characteristics of “ 

soonaie-^tirregularita-mthedistributaonof^^^ 

over the wlole of India, and the 
rainfalls, whwh tend, by a hra- of rainfaUMd of 
to recur over the same limited areas. The irre^anty rf 
rainfall distribution is often shown ly the persistent and 
prolonged absence of min over considerable ar^ 
areas of drouglit and famine are partly marked 
nature depending to a certain extent on the geogroplixcol 
features and position of tko district. Thus the rains ^orc 
more likely to fall bdoir the amount neccMary for culti^ 
tion in the diy region of the Deccan or in TJpper^ Indiap 
than over the Malabar coast area or the province of 
Bengal” 

Floba. 

Flora. Unlike many other laige geographical ar^s^ India is 
remarkaUe for having no distmctive botanical features 
peculiar to itself. It differs conspicuously in this respect 
from such countries as Australia or South Africa. Its 
vegetation is in point of fact of a composite character^ and 
is constituted by the meeting and more or less blending of 
adjoining flora^^of those of Persia and the south-eastern 
MecUtetranean area to the north-west, of Siberia to the north, 
of China to the east, and of Malaya to the south-east. 

Our space does not admit of any minute discussion of 
the local features pecnlinr to separate districts, but regarded 
broadly, four tolerably distinct types present themselves. 
Hiind- Himdlayan, — The base of the Ilmidlayas is occupied 

lajas. a narrow belt forming an extreme north-western 
extensbn of the Malayan type described below. Above 
that there is a rich temperate flora which in the eastern 
chain may be regarded as forming an extension of that 
of northern Chi:^ gradually assuming westirards moro 
and more of a European facies. Magnolia^ Avcu&a, Ahdia^ 
and Sldnmia may be mentioned ns examples of Chinese 
genera found in the eastern Himdla}*as, and the tea-treo 
grows wild in Assam. The same coniferous trees are 
common to both parts of the range. jPinna longijolia 
extends to the Hindu-Kush ; P. ejccelsa is found universally 
except in Sikkim, and has its European analogue in P. 
Peuee, found in the mountains of Greece. Abies S 7 niiifana 
extends into Afghdnistdn; Abies webbiana forms dense 
forests at altitudes of 8000 to 12,000 feet, and ranges from 
Bhutdu to Kashmir; several junipers and the common yew 
(Taxus baeeata) also occur. The deodar (Gednts Deodara), 
which is indigenons to the mountains of Afghduist&u and 
the north-west Himdlaya, is nearly allied to the Atlantic 
cedar and to the cedar of Lebanon, a form of which has 
recently been found in Cyprus. A notable further in- 
stance of the connexion of the western Himdlayon flora 
with thatof Europe is the holm oak (Querou Ilex), whidi 
is characteristic eff the Mediterranean region. 

upper levels of the Himdlayas slope northwards 
gradually to the Tibetan uplands, over which the Siberian 
temperate vegetation ranges. This is part of the great 
temperate flom whi*, with locally individualized species, 
but often with identical genera, ranges over the whole of 
the temperate zone of the northern hemisphere. In the 
WMtem Hiu^layas this upland flora is marked by a strong 
^irture of Europ^n specie^ such as the cdumbine 
(Aquilegia) and hawthorn (Oratc^us Oxgaeantia). These 
K3m are scarcely found beyond 

Portd-Y«<mi.«-This is best marked in Sind and the 

diy (the rainfall averag- 
j 18 inches), and where the soil, though fertill 
Ilfwn dependent on irrigation for its cultivation . The 

Kientical with that of Persia, southern Arabia, and Egypt 
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The low scattered jungle contains such characteristic sjiccies 
as Ciwwrr& ajjhyllaf Acacia arabica (babdl), Populus eupA- 
ratiea (the “ willows " of Ps. cxxzrii. 2), Salradom pernea 
(erroneously identified by Boyle with the mustard of Jlnlt 
xiii 31), tamarisk, Ziz^jAus, Lotiu, &c. Mote than nine- 
tenths of the Sind vegetation is estimated to bo indigenous 
to Africa, The dry flora extends somewbat in a south- 
east direction, and then blonds insensibly with that of the 
western peninsula; some species representing it are found 
ill the upper Gangctic plain, and a few are %vidcly distri- 
buted in dty iiartsof the country. 

Afalagan.— This Sir Joseph Hooker describes os form- 
ing “the bulk of the flora of the perennially humid and 
regions of India, os of tho whole Malayan iwiiinsula, the 
Upper Assam valley, tho KhAsl mountains, the forests of 
the base of tho Himalaya from the Brahmaputra to NepM, 
of the lilalabar coast, and of Cc 3 ’lon.'* It is not of course 
intended that over this wide end disjointed area there is an 
actual identity ox species ; but the affinities and general 
agreement of facies are snilicicntly close to leave no doubt 
that they belong essentially to one and tbo same flora. A 
few illustrations must suffice : — ^ijitcher-plante {Xepcnthfs), 
so richly developed in Borneo, occur at Singapore, on the 
KhAsf mountains, and in Ceylon, wliilc they arc absent 
from tho western peninsula; wood-oil trees (DipUrocnrjwc)^ 
which abound in tho forests of the hlnlaynn archipelago, 
aro well represented by sxiccies individualized by isolation 
in the Jlalayan pcninsida, Ceylon, and southern India ; tho 
gamboge of Singapore is scarcely distinguishable botaui- 
cally from tho Ceylon species; rabbcr-yiclding trees aro 
choractoristi^ such aro the climbing Aitocynacecc found in 
tbo Malayan iicuinsula and Borneo, and the well-known 
Fietts clasticOf indigenous to Assam and Java ; numerous 
palms and several species of Cgcas also distinguish this 
flora from that of tlie western peninsula. Teak (TVc/oiio 
grandis)f which is indigenous to the Slalaynn archipelago, 
nativo to both peninsulas as far ns 25* lat., and 
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is moro tolerant of a dty climate than most of its 
associates. 

Western Peninsula , — ^This tyi )0 is difiicult to characterize, Wfe 
and is in many respects intermediate between the two just ]xs«n 
precedingi It occupies a comparatively dry area, with a 
rainfall under 75 inches. In respect to positive affinities, 

Sir Joseph Hooker has pointed out sonic relations with 
tho flora of tropical Africa os evidenced by the prevalence 
of such genera os Greicia and Jm/xificns, and tho absence, 
common to both countries, of oaks and pines %vhich abound 
in the Malayan archipelago. Tlie annual vegetation which 
springs up in tho rainy season includes numerous genera, 
Budi os Sida and Indigofcraj which arc largely represented 
both in Africa and HindustAn. Palms also in both countries 
are scanty, the most notable in southern India being tho 
wild^date {Pluxnix sylvcstrii^i Jlorassus and tbo cocoa- 
nut aro estivated. Tho forests, though occasionally* very 
dcnsi^ as in the western GhAts, are usually* drier and more 
open than those of the Mnlaymi type, and aro often 
scrubby. The most important timber trees are the toon 
{(^nla 2boiia), sAl {Shorea robnsteC^^ the present area of 
whmh forms two belts separated by* the Gangetic plain, 
satm wood {Chlor<^ylon Sicietcniei)^ common in tho drier 
parts^ of the peninsula, sandalwood, ospocially charoc- 
terutio of Mysore, iron-wood (Sfesua ferrea\ and teak, 
which has already been alluded to.^ 


iins *^®tch of tho flora of India rcconxse must olill bo 
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The Ptcra </ BnYiVA India, tho 
progress at Kow, wUl coniprito 
of Ti* ♦ Species known to science up to tlio date 

vrtSST." no comiilcto aual}-iiis of the vegetation 

possible, its general features are now tolerably well nnamtood. 
Iftr the atoreseetlon on tho non.o are indehted toMrW.T. T. Dyer of Kew.l 
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Was Axbims. 

Mam- Mammals.— ^irst among the wild animals of India mnst 

mala, be mentioned the lion (S’tlts lsd)f which is known to have 
been not uncommon within historical times in Hindast&n 
Lion. Proper and the Punjab. At present, the lion is sapporod 
to be confined to the sandy deserts of Guzerat. A peculiar 
variefy is there found, marked by the absence of a mane; 
but whether this variety deserves to be classed as a dis- 
tinct species naturalists are not yet determined. The 
former extent of the lion’s range, or at least^ the degree 
to which its presence impressed ibe imagination, may be 
inferred from the common personal names, Sinh or Sing, 
Sher, and Hyder, which all signify "lion.” The chaiac- 
Tiger. teristic beast of prey in India is the tiger i^ris), which 
is found in every part of the coontty from the slopes of the 
Himalayas to the Sundarban swamps. Six Joseph Fayrer, 
the highest living anthorify on this subjecf^ bdieves that 
12 feet is the maTimnni length of the tiger, when measured 
from nose to tip of tail immediately after death. The 
advance of cultivation, even more than the incessant attacks 
of sportsmen, has g^ually caused the tiger to become a 
rare animal in large tracts of country ; but it is scarcely 
probable that he will ever be exterminated from India. The 
malarious tardi fringing the Eimal&yas, the uninhabitable 
swamps of the Gangetic delta, and the wide jungles of the 
central plateau, are at present the chief home of the tiger. 
His favourite food appears to be deer, antelope, and ^d 
hog. IVhen these abound he will disregard domestic cattle. 
Indeed, the natives are disposed to consider him as in some 
sort their protector, as he saves their crops from destruction 
by the rrild nnimnla on which he feeds. But when once he 
devdops a taste for human blood, then the slaughter he 
works becomes truly formidable. The confirmed man-eater, 
which is generally an old beasl^ disabled from overtaking his 
usual pr^, seems to accumulate his tale of victims in sheer 
cruelty rather than for food. A single tiger is known to 
^ve killed 108 people in the course of three years. 
Another killed an average of about 80 persons per 
ftTiniim. A third caused thirteen villages to be aban- 
doned, and 250 square miles of land to be thrown out 
of cultivation. A fourth, so late as 1869, killed 127 
people, and stopped a public road for many'weeks, until 
the opportune arrival of an English sportsman, who at 
last MUed him. Such cases are, of course, exceptional, 
and generally refer to a period long pasl^ but they explain 
and justify the superstitious awe with which the tiger is 
regaled by the natives. The favourite mode of shooting 
the tiger is from the back of elephants, or from elevated 
platforms (maeAdns) of boughs in the jungle. In Central 
India they are shot on foot. In Assam they are sometimes 
speared from boats, and in the Him&layas they are said to 
be ensnared by bird-lime. Bewards are given by Govern- 
ment to native shihdris for the heads of tigers, vaiying in 
time and place according to the need. In 1877, 819 
persons and 16,137 cattle were reported to have been 
killed by tigers ; 'on the other side of the account 1579 
tigers were reported slain, and £3777 was paid in reward 
LeopariL The leopard or panther {F. pardits) is far more common 
than the tiger in all parts o! India, and at least equally 
destructive to life and property. The greatest length of 
the leopard is about 7 feet 6 inches. A bla(^. variety, as 
beautifol as it is rare, is sometimes found in the extreme 
south of the peninsula, and also in Java. The cheetah or 
hunting leopard {Gueparda juhattC) mnst be carefully dis- 
tinguished from the leopard proper. This ammal appears 
to be a native only of the Deccan, where it is trained for 
hunting the antelope. In some respects it approaches the 
dog more nearly than the cat tribe. Its limbs are long, its 
hair rough, and its claws blunt and only partially retractile. 


The speed with which it bounds upon its prey, when loosed 
from the cart, exceeds the swiftness of any other mammal 
If it misses its first attach it scarcdy ever attempts to follow, 
bnt letnms to its master. Among other species of the 
family Feltdoa found in Tndift may be mentioned the ounce 
or snow leopard {F.nnciii), the clouded tiger {F. maeroKdU), 
the marbled tiger cat {F. marmorata), the jungle cat 
(i! chaos) and &e common viverrine cat {F. mverrin<i). 

Wolves {Cams lupvs) abound throughout the open • 
country, but are rare in the wooded districts. Their trib** 
favourite prey is sheep, but they are also said to run down 
antelopes and hares, or mther catcdi them by lying in 
ambush. Instances of their attacking man are not uncom- 
mon. In 1827 upwards of thirty children were carried 
off by wolves in a sin^ pargand ; and the story of 
Bomulus and Bemus has had its counterpart in India 
within ceceut times. The Indian wolf has a dingy red- 
dish-white fur, some of the hairs being tipped with black. 

By some natnralists it is regarded as a distinct species, 
under the name of Oanis paUipes. Three distinct varieties, 
the white, the red, and the black wolf, are found in the 
Tibetan Him&layas. The Incfian fox (Vtdpes beiigahnsis) 
is comparatively rare, but the jackal (O. aureus) abounds 
everywhere, nmlring night hideous by its never-to-be- 
forgotten yells. The jackal, and not &e fox, is usually 
the animal hunted by the packs of hounds occasionally 
kept by Europeans. The wM dog or dhole {G. dkold) is Dog: 
found in all the wilder jungles of Indio, incli^ng Assam 
and British Burmah. Its characteristic is that it hnnts 
in packi^ sometimes containing thirty dogs, and does not 
give tongue. When once a pack of wild dogs has put up 
any animal, whether deer or tiger, that animal’s doom is 
sealed. They do not leave it for days, and finally bring it to 
bay, or run it down exhausted ^ese wild dogs have 
sometimes been half domesticated, and trained to hunt for 
the USB of man. A peculiar variety of wild dog esdsts in 
the Eaten hills of Burmah, thus described from a specimen 
in confinement. It was black and white, as hairy as a siye- 
terrier, and as large as a medium-sized spaniel It had an 
invariable habit of digging a hole in the ground, into which 
it crawled backwards, remaining there all day with only 
its nose and ferrety eyes visible. Among other dogs of 
India are the pariah, which is merely a mongrel, run wild 
and half starved ; the poligar dog, an immense creature 
peculiar to the south ; the grey-hound, used for coursing ; 
and the mastiff of Tibet and Bhnt&n. The striped hymna 
(Bycena sin’afa) is common, being found wherever the wolf 
is absent. Like the wolf, it is very destructive both to 
the flocks and to children. 

Of bears, the common black or sloth bear {Ursus lahicctus) •Rpw, 
is common throughout India wherever rocky hillw and 
forests occur.. It is distinguished by a white horse-shoe 
mark on its breast. Its food consists of ants, honey, and 
fruit. When disturbed it will atta^ man, and it is a 
dangerons antagonist, for it always strikes at the face. 

The BEimdlayan or Tibetan sun bear (IZ tibetanus) is 
found along the north, from the Punjab to Assam. During 
the summer it remains high up' in the mountains, near 'the 
limit of snow, but in the winter it descends to 5000 feet 
and even lower. Its congener, the Malayan sun bear 
(Selaretos mcdayanns)^ is found in British Burmah, where 
also th^ is a smaller species (M, eurj/spilus), and a very 
huge animal reported to be as big as the American grizzly, ' 

The elep^nt {Fl^has indieus) is found in many parts Ele- 
of^ India,- though not in the north-west. Contrary to what pbant. 
might be anticipated from its size and from the habits of 
its African cousin, the Indian elephant is now, at any rate, 
an inhabitant not of the plains, but of the hilk ; and even 
on the hills it is usually found among the higherridges and 
plateaus, and not in the valleys. From the peninsula of 
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India the elephant has loeeix gradual exterminated) being 
only found now in the primaeval forests of Cooig) SlysorC) 
and Txavancore) and in the tributary states of Orissa. It 
still exists in considerable number along the fardi or sub* 
montane fringe of the Himdlayns. Tho main sonreo of 
supply at the present time is the confused^ mass of liills 
which forms the norUi«cast boundai}’ of British India, from 
Assam to Burmah. Two varieties arc there distinguished, 
the ffunda or tusker, and the maJkunL or Ainr, which has no 
tusks, reports of the height of the clcphant,Iikc those 
of its intelligence seem to ^ exaggerated. The maxU 
mum is probably 12 feet. If hnntcd, the elephant must 
be attacted on foot, and the sport is therefore dangerous, 
es^iecially os the animal has hut few parts vulnenkble to a 
bullet. The regular mode of catching elephants is by 
means of a I'/trdin or gigantic stockade, into wbicli a wild 
herd is driven, then starved into submis^^ion, and tamed 
by animals already domesticated. Tho practice of captnr* 
ing them iu pitfalls is discouraged os cruel and wasteful 
Elephants now form a Government monopoly ovcrywhcTC in 
India. The shooting of them is prohibited, except when 
thqr beceme dangerous to man or destructive to tlie crops ; 



licensing system. Wliocrer kills, C3ptnrc«, or injures nn ele- 
phant, or attempts to do so, without n licence, is punymble 
by a fine of fiOO rupees for tho first offeacc; and a similar 
fine, together with sis months’ imprisonment, for a second 
offence. In the year 1877-T8 a total of two hundred 
and sixty-^four elq>hants were captured in the proiincc of 
Assam, yielding to Qorernment a revenue of J£3C00. In 
the season of 1873-74 no less than fifty-three wen? captured 
rt one time by Mr Sanderson, (he superintendent of the 
Kneda pepartment in Mysore, who has jnatic n simeiul 
atudy of the Indian elephant, ns Sir S. Baker lias of (he 
same nmmal m Oaylon. Tliough the supply is decreas- 
ing, elepliants continue to be in great demand. Tlictr 
^f use IS in the timber trade, and for Government Irans- 
RM ^ r ^ also bought up by native chiefs at high 
ffltaoee- pncM for purposes of ostentation. Of the rhinoceros, four 

S'? ®^®™ted, two srith n single n»d tiro 
wife a dottbla horn. The most familiar is thoMinoeefVf 
commimly found in the BmhmapnVri SC 
Snndarbans. It has but one horn, nnd is 
’"f sometimes 

® which is much 

^ medicinal purposes, seldom 

cMwint Meu» to 1w 


WiM 

bo^ 


Wild, 


tnrongh Burmah fi- i.„. r~ r"*''“"‘"j5"“B80tt«iwird8 
The hniL ' j *wo horns and a bristlv eo^f 

“died the nienre ^ »»» naimal. 

heiAt is oX ® ■Assam. Its 


found ill tbc Ilimillnyiin ranges. The f>m anrtnon ands>*;,i<» 
0. are Tibetan mtlicr than Indian Hpcciuj®. Tbc vrM 
and the sAapii arc kindred i*]it*eie»* of w*ilil flicep, found P'*^*-*- 
respectively in Ladfikh and the hSuidinian nitigo. The 
former comes down to 2000 feet above the fea, the latter 
is never seen ni nlliludca lower than 12,000 feet. The 
iKir/mlf or blue wild sheep, and the vtarkAiir luul (Wli 
wild goats) alno inhabit the Ilims^laya'c. A variety of tbc 
ibex h also found there, as well ns iu the big1ie.*t of 
soutbem India. The s'lraic (A>»ior/<ff<fiit rufiiV^i), allied 
to the chamois, lias a wide range in the inonntiin< of the 
north, from the Iliin&laj-as to A^^am and Btinnalu 
The antcIo])e tribe is reprc-'cntcd by comparatively few 
Bpecic^i AB compared wUli the great number jiecuHir (*% 
Africa. The antclo]ic proptjr lfTznarlir^t}^ Ibo 

black buck’* of bj^rtsmen, is vciy gcmnilly didribntoeb 
Its fipccial habitat is ralt plains, ns on the CDn^^tdinc of 
Cuaerat and Orissa, where herds of fifty docjs in.iy l>c f c»-n, 
accompanied by a ringle buck. Tiic doe of n Ii;;hl faun 
colour, and has no horns. The colour of the buck is a deep 
browi^Uack above, rfwTply marked off from the wliito 
of the belly. His spiral Itonis, twi<tcil three t*r fimr 
tniDBlike a corkscrew, often reach the length of M inrhe:*. 

I The iScjh is dry and nii-nrnniT, Imt is }»ennitt''d ini^at for 
I Hindus, even <if the llr»ihman caste. The or bin** 

’ cow (Pori^x pirhi) is nl-o widely ilivtrihutcd, but j.p«,ci.il]v 
nlwunds in lliiidu«tau Pniper ami Guserat. As wiiij 
. the antelope, the male alone has the dark blue colour. Tim 
: is held peculiarly sacred by Hindus from its fancied 

I kin<ihsp to the cow, and on llii« nreonnt iU dc-trncti\e 
inroads ujm Ibo crojis ure tolemtcd, Tho four-horiu d 
antelope (Jtfmcriw gnaffrirontU) and lliv gmllc 
Waneiti) arc nbo found in India. The rAfir U\nithrhn 
w confined to the IJim.lbyan ihtvaxw 
The king of tho deer trilic is «irwmn {/«•#*- r n«r 

ffrirfofrfw), erroncouriy called «clk” by sjiorh-nien. It is 
found on the forc'st-clnd Iiilis in all jarU of the countn-, 
it is of a acmvitimwn ..... 



— rfkWWAb A«i !»• till 

swamp deer or ha^-twi/hn^ Figiiifring twelve ]»oinl«s' 
(yfAwrm rfifiweffi), which is common in Lower Beiurd 
and ^Wam. The eiiMt or spotted deer (.-Iric i/ww-Aifir) 

lii T?v <0 V® bc.-iutiftil inlmWt.ant of 

the Indian jungles. Other species include the lu«a deer 
barking deer or munUac 

ttfjinnJ*), and the mouse deer (,V«u-|ik/i TJie 

TU** morrhi/mii) is cnnrmcd to Tibet. 

in India by some of itsliSo 
®P®«eR Ike ttaur (//I'ho* panrv*), the bison ” of 

iribB ^*!ni i *“ jungles of the connttr. 

of fiS SSi Ronictimcs attains the hricht 

uLve tt SifS®" “r7 measuring from tbe bump 
AMAw.. 1 ® frs Fhort curved horns and skull are 

brom*”yr^®»W-fr^*®, chestnut, orcoRi-e- 

of the bism^ R/, « j ‘ «baiges an enemy, the imrsnit 
that nfS- I*?® dangerous and no lass escitinc than 
not ?’® ®*®l'bttn‘- Akin to the vmir, though 

fwnlier, where it is 

The wild bnffalo^/ijl!;^/^^* wnfeiw#), found in Burnmh. 
buffalo oalr in b.il'^ *be tame l»nff 

the bull are thicker Hin^? ®“™"*** **®™® 

of the cow are hi^r " A «'« J‘®™* 

13 foet 6 inches*^ 

O inches in citcumfetencc. and 6 feel C inches 
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between the tips. The greatest hught^ is 6 feet ^e 
colour is a slaty black j the hide is immensely thicfci 
with scanty hairs. Alone perhaps of all wild animals in 
Tnilin, the buffalo will charge unprovoked. Even tame 
bufhiloes seem to have an inveterate dislike to Europeans. 

Kat The rat and mouse family is only too numerous. _ Con- 

tribe. spicuons in it is the loathsome bandicoot {Mus bandicota), 
whi(^ sometimes measures 2 feet in length, including ite 
tail, and weighs 3 Bi. It burrows under houses, and is 
very destructive to plants, fruit, and even poultry. ^ More 
interesting is the tree rat (M. arioreus^ a native of 
Bengal, about 7 inches long, which makes its nest in 
cocoa-nut palms and bamboos. The voles or field mice 
(genus Arvieola) occasionally mnltiply so exceedingly as to 
uiminish the out-turn of the local harvest, and to require 
special measures to be organized for their suppression. 

Birds. The ornithology of India, though it is not con- 

sidered so rich in specimens of gorgeous and variegated 
plumage as that of other tropical regions, contains many 
splendid and curious varieties. Some are clothed ^ in 
nature’s gay attir^ others distinguished by strength, size, 
and fiftTOMip-iw. The parrot tribe is the most remarkable 
for beauty. So various are the species that we cannot 
even enumerate them, and must refer for details to the 
scientific works on the subject.^ Among birds of pr^, 
four vultures are found, induding the common scavengers 
indiais and G-. hengalensis). The eagles comprise 
many species, but none to snrpass the golden eagle of 
Europe. Of falcons, there are the peregrine {F. per^ 
ffrinus), the shain (F. peregrinator), and the lagar^ {F. 
jngger^ which are all trained by the natives, for hawking 3 
of hawks, the shilxara {Aetur hadiiti), the sparrow hawk 
(Aeeijnfer nisus), and the crested goshawk (Astur trivir- 
gattu). Kingfishers of various kinds, and herons are 
sought for 'their plumage. No bird is more popular 
with natives than the maina (Aeridotlieres tristis), a 
member of the starling family, whidi lives contentedly 
in a cage, and can be taught to pronounce the name of 
Krishna. Water-fowl are especially numerous. Of game- 
birds, the floriken (jSgpheotides anrittcs) is valued as much 
for its rarity as for the delicacy of its flesh. Snipe (6al- 
linago scoilopacmtC) abound at certain seasons, in snch 
numbers that one gun has been known to make a bag of 
eighty brace in a day. Pigeons, partridge^ quail, plover, 
duck, teal, sheldrake, widgeon — all of many varieties — 
complete the list of small game. The red jangle fowl 
{Gallvs ferruginesis), supposed to be the ancestor of our 
own poultry, is not good eating 3 and the same may be 
said of the peacock (Parra crittatui), except when young. 
The pheasant does not occur in India Proper, though a 
white variety is found in Bnrmah. 

Beptiles. Reptiles . — The serpent tribe in India is numerous 3 they 

' swarm in all the gai^ens, and intrude into the dwellings 
of the inhabitants, especially in the rainy season. Most 
are comparatively harmless, but the bite of others is 
speedily fataL^ The cobra di capello (Fdga tr^tdians ) — 
the name given to it by the Portuguese from the appear- 
ance of a hood which it produces by the expanded skin 
about the neck — is the most dreaded. It seldom exceeds 

3 or 4 feet in length, and is about an inch and a quarter 
thick, with a small head, covered on the forepart with 
large smooth scales ; it is of a pale brown colour above, 
and the belly is of a bluish-white tinged with pale brown 
or yellow. The Bussdian snake {Ddboia russellit), about 

4 feet in length, is of a pale yellowish-brown, beautifully 
variegated with large oval spots' of deep brown, with a 
white edging. Its bite is extremely fatal. Itinerant 
showmen cany about these serpents, and cause them to 

^ See especially Jerdon and Gould. 

-> , * See Sir J. Fayrer’s ^anaiojtkidia 


assume a dancing motion for the amusement of the spec- 
tators. They also give out that they render snakes harm- 
less by the use of charms or music, — ^in reality it is by 
extracting the venomous fangs. But, judging from the 
frequent accidents which occur, they sometimes dispense 
with this precaution. All the salt-water snakes in India 
are poisonous, while the freshwater forms are wholly 
iunocuous. Sir J. Fayrer has demonstrated that there is 
no cure for the bite of the cobra, if the snake is full- 
grown, and if its poison fang is full and is not interfered 
with by clothing. The most hopeful remedy in all cases 
of snake bite is the injection of ammonia, ^e loss of 
life from this cause in India is painful to contemplate, 
nor does any means of diminishing the evil seem feasible. 

It is impossible to exterminate poisonous snakes altogether, 
even in England. In India the impossibility is yet more 
evident, from the greater number of the snakes, the 
character of the country, and the scruples of the people. 
Something, however, is being effected by the offer of 
rewards. In 1877 a total of 16,777 persons are reported 
to have been killed by snakes, as compared with only 819 
by tigers. In the same year, rewards to the amount of 
£811 were ^ven for the destruction of 127,295 snakea 

The other reptiles include two varieties of crocodile 
(C. porostts and G, Hporeatus) and the gavial {Gavicdis 
gatigaictts). These are more ugly in appearance than de- 
structive to human life. Scorpions also abound. 

Fishes . — ^AU the waters of India — the sea, the rivers. Fix' 
and the tanks — swarm with a great variety of fishes, 
which are caught in every conceivable way, and famish 
a considerable proportion of the food of the poorer classes. 

They are eaten fresh, or as nearly fresh as may be, for the 
art of caring them is not generally practised, owing to the 
exigencies of the salt monopoly. In Burmali the favourite 
relish of nga-pi is prepared from fish 3 and at Godlandi, at 
the junction of the Brahmaputra with the Ganges, an 
important station has recently been established for salting 
fish in bond. The indiscriminate slaughter of fry, and the 
obstacles opposed by irrigation dams to breeding fish, are 
said to be causing a sensible diminution in the supply 
in certain rivers. Measures of conservancy have been 
suggested, but their execution would be almost impractic- 
able. Among Indiah fishes, the Cyprinidce or carp family 
and the Silu7'idce or cat-fishes are best represented. From 
the angler’s point of view, by far the finest fish is the 
mahsir, found in all hill streams, whether in Assam, the 
Punjab, or the South. One has been caught weighing 
60 B), which gave play for more than seven hours. Though 
called the salmon of India, the mahsir is really a species 
of barbel The most recent authority on Indian fishes 
and theic economic aspects is Dr Francis Day. 

. In this connexion may be mentioned the susu or 
Gangetic dolphin (Platanista gangeUea), which is often 
erroneously called a porpoise. Both the structure and 
habits of tiiis animal are very singular. It measures from 
6 to 12 feet in length, and in colour is sooty-black. -Its 
head is globular, with a long, narrow, spoon-shaped snout. 

Its eyes are radimentaiy, like those of the mole ; and its 
ear-orifices are no bi^er than pin-holes. Its dentition, also, 
is altogether abnormal. It frequents^the Ganges and Indus 
from theii^ mouths right up to their tributaries within the 
hilla A specimen has been taken at least 1000 miles above 
Calcutta. Ordinarily its movements are slow, for it wallows 
in the muddy bed of the river, and but rardy comes to the 
surface to blow. The stunt belongs to the order Cetacea 3 
and inquiries have recently been directed to the point 
whether its blabber might not be utilized in commerce. 

Insects . — ^The insect tribes in India may be truly said to TncMhi 
be innumerable 3 nor has anything like a complete classic 
fication been given of them in the most scientific treatises 
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The heat and the rains give incredible activity to noxious 
or ttouhlesome insects^ and to others of a more showy 
whose large wings snrp^s in htilliancy the most splendid 
cohmes of art Stinging mnsqnitoes are innumerable, 
and moths and ants of the most destmetive kind, as well 
05 others equally nosdons and disagreeable. Amongst 
those which are useful are the bee, the silkworm, and the 
imect that produces lac. Clouds of locusts occasionaUy 
appear, which leave no trace of greeu behind them, and 
give the coantiy over which they pass the appearance of a 
desert. Or Baelmnau saw a mass of these insects in his 
journey from Madras to the Mysore territoiy, ahont 3 
miles in length, like a long narrow red cloud near the 
horizon, and making a noise somewhat resemhiiog that of 
a cataract Theirsize was ahont that of a mauTsfinger, and 
their colour reddish. They ace swept north the wind 
tiS they strike npon the outer ranges of the Himdiayas. 

The Feofx£. 

• The population of Indie, with British Burmah, amounts 
to 240 million^ or, as already mentioned, exactly donble 
the number which Gibbon estimated for the Boman empire 
in the height of its power. Bnt the English Government, 
like the Boman, has respected the rights of native chiefs 

who are willing to govern peaceably and well, and one-thiid 

of the conn^ still zemains in the hands of hereditary 
rulers. Their sui^eefs (incloding Mysore) malr^ up 54 
m^oni^ or over one-fifth of the whole Indian peopla The 
British territories (induding Mysore, temporarily under 
Bntisb administration), therefore comprise only two^hirds 
of the area of Indii^ and less than fonr-fifth& or 191 
mukon^ of its inhabitonts. 

For the first time in the iustoiy of India an attenmt tsbs 
made m the years 1871-73 to ascertain the pofmhtion of 
tte connt^ hy actnai counting. The results obtained on 
that oc^ron, though in certain pmats th^ leave much to 
w desire^ may be ai^ted generaDy as a tolerable 

Priortothis census, occasional 
enumeratmns had been made, with vaiying d^es of 
accuracy, in some of the provinces; while in o&m raere 
iaAVreen aTiowed topass nneritidsei 
statistical inquiry was in a 
tocitward state, the Government had year by year accepted 

millious for the pmulation nnder 

npTO this an its^cJcnlations for 
legi^tum and finance. The eensns of 1873 disdnsfid 
a total of neatly 67 mmions for Bengal aud^m SJ 

■mi™, tt. 

general census was effected «n state of Mysore, a 
nay be said to hsL bSm ^ncipK which 

iu August 18M So K 1871 and ended 

itt a single mght; but in cerSd^*^^®' *^.® 
tracts it^was of ueceJtJ^^wTr^ xincivili«d 
Cousidermg the absolute biw-bIk^ ***2?*^ several months. 

mUf thenhthoii&i S neans at the dis- 

“ny bo regarded Sh not%KlT"J?*^®f‘^ 

loal investigations tend to show^rt ®°^*»® 9 neBt 

«»aer rathe? than ovSt^ & lenmWwere 


ignorant vQlagers were naturally arouaed by tha counting, 
which th^ imagined to be pret^inary to some fresh exac- 
tion by the Sarkfir or Government. Only in two or three 
cases wus any real opposition offered ; and there is Uttle 


The total population of British India was nscectained to 
amonut to 191,096,603 persons, on an area of 89^381 
square mile^ being an avera^ of 212 persona per square 
ndle. Deducting tbe frontier province 'of Assam and 
British Bnimsh beyond the sen, the average is 243 persons 
per square mile. The pppnlation of the several native 
states is retotned, partly from actual enumeration and 
partly frm mere guessing, nt 49,155,746 persons, on an 
area of 575,265 square miles, being an average of 85 persons 
to the square rmie. The French possessioim have an area 
of 178 square miles and a popnlntion of 271,460 peraons ; 
the Fortugnese possesrions, 1086 square miles and 407,712 
persons. The a^regate figures for ail India, thereforei, are 
i»^I4,010 square miles and 240,931,521 persons, or an 
aveta^ of 163 persons per square mile. 

^e following tables eriiibit the results of the census of 
1873 in a tabular form, arranged accor^ng to proriaecs 
and aggregates of native states as presented to Parliament 
i? Statittieal Alaraet Jbr India, 

AO, SI TT , for 1S77— 78, For certoiu details the Memo- 
mdnm on the Census of 1873 presented to Phrliameat in 
18/5 has been need. 2Jb really important changes in the 
Ktems will be made till the next census, but slight niter- 
ntions or adjustments ate from time to time effected. 


Under Chwetnot'Gencral-— 

Ajmir 

Bflrar 

Mysraef^ 

Caoig " 

hdertMTetnors^ 

Madras., 


Tiller Ineutenimi^Qai^<n^ 


^orth-^estm l^vinces .... 
xnuusb. 

Ondh* 

Centoil Fhrrteces 

Britidi Bnmuli 

Aasun ...!~. 


Total. 


Att^ In 
Sa,3Ii]i:^ 

\ 

1 

ropoSattos. 

1 

Fenons 
; pet 
Sq.Mtlc 

. 2,711 

. iT,m 
20,325 
2,000 

396,880 

2,227,654 

5,055,412 

168,312 

146 

126 

172 

64 

138,850 

123,142 

31,672,813 

16,349,206 

223 

132 

. 156,200 
81,403 
■ 104,075 

60,602,897 

30,781,204 

17,611,498 

8&3?> 

S75 

163 

23,002 

S4.20S 

88,556 

45,302 

11,220,232 

8,201,510 

2,747,148 

4,162,010 

468 

97 

31 

99 s 

S0S,3S1 

101,096,608 

212 


jArta md Pi^tdattm of JCativc States in India. 


umM India nnd Bund^. 

khand 

B^jputdsa 

'(HWdilrfWa!' 
Mirfm 8 Bonunions)..'.. 
Bsroda... * ^ 

Afanfpiir 

Bsder; 


Foiy&b 

Jiadras. 

Bombay 


Tow. 


Anain 

Fopndatfam. 

Venom 

PBX 

S4.une; 

80,008 

130,080 

80,000 

4,809 
■ 7,584 

37,088 
6,125 
114,742' 
20,112 
0,818 
66,410 

8,360,571 

10,102,871 

9.000. 000 

2.000. 225 
126,000 

2,328,440 

657,013 

-5,867,042 

1,049,710 

3,280,392 

6,784,482 

93 

77 

112 

464 

16 

61 

128 

46 

36 

835 

102 

575.265 

49,165,746 

66 
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Total Area aniPapulaiim of All India^ 



Area In 

Sq. Miles. 

Population. 

Density per 
Sq.Mde. 

Under British admini- ) 

stration 1 

Native States 

Portuguese Possessions ... 
Frencn Possessions 

Grand total 

898,881 

575,265 

1,086 

178 

191,096,603 

49,155,746 

407,712 

271,460 

212 

85 

1 chiefly 
) in towns. 

1,474,910 

240,931,521 

163 


jislty According to the report of the registrar-geneiBl upon 
popu- the English census of 1871| *'auy density of a lai^ 
ion. country approaching 200 to a square mile implies mines, 
manufactures, or the industry of cities.” Sut in Lidia 
a density of thrice this limit, or 600 to the square mile, 
is often attained throughout large districts which are 
entirdy dependent upon agriculture. S&ran, for example, 
in North Behar, with an area of 2654 square miles and no 
town exceeding 50,000 inhabitants, has an average density 
of 778 to the square mile, with a maximum of 984 in the 
purely agricultuEal thdnd or police circle of Mashrak. 
T^ug the valley of the Ganges as a whole, from Sah&ran- 
pur down to Calcutta, the average density is about 500 to 
the square mile^ or nearly double that of the United 
Kingdom. 

han This high densify is obtained without the presence of 
pi6a- many large towns or centres of manufacturing life. Of the 
total number of 493,444 towns and villages in British 
India, only 44 ore returned as having more than 50,000 
inhabitants, 374 as having from 10,000 to 50,000, and 
1070 as having from 5000 to 10,000. The 44 towns with 
more than 50,000 inhabitants have an a^regate urban 
population of a little more than 5^ millions, or less than 3 
per cent of the total population of British India j whereas 
the 34 towns in England and Wales mcceeding the same 
limit have an aggregate urban population of nearly 7^ 
millions, or 32 per cent of the total. Taking a lower 
limit, there ace 139 towns in British India with more than 
20,000 inhabitants, having an aggregate of 8,484,066, or 
less than 4^ per cent of the total 


Galcntta^ . 
Bomba;^., 
Madras... , 
Lucknow . 
Benares ... 

DelhP 

Fatna 

Agra — 

ASah&bdd 


Towns with more than 100,000 Inkahitants. 


. 776,579 
644,405 

397.552 
284,779 
175,188 

160.553 
. 158,900 
. 149,008 
. 148,693 


Bandore 

Aumtsar.... 

Lahore* 

Cawnpnr 

Poona 

Alimadabad. 
Eangoon .... 

Snrat 

Bareilly 


142,513 

142,381 

128,441 

12S^770 

118,386 

116,873 

108,000 

107,149 

102,982 


The total nnniher of inhalnted honses ennmerated in Brititii India 
1 is 37,041,259. The averaro number of houses persquare mile is 41^, 
. lan^g feom 102 in Oudh to 6 in British Bnimah. The average 
number of persons per house is 5*15, beiim pretfy imiform 
throughout Contrary to the experience of the unued juingdomit 
is found that the number of inmates to each house is lower in the 
towns than in the country, the rpison assigned bein^ that the shop- 
keepers do not bring thdr families into the towns Tnih them. Tne 
honses are grouped into a total of 498,444 villages or townslm^ 
giving an average of 75 honses and 886 persons to each, ^e 
avera^ area of eodi vfflage or township is *55 of a square mile. 
Tbe'nll^es seem to be lai^t in Bomb^, with 614 inhabitants 
each, ana smallest in British Bnrmah, with 195 inhabitants, 
id Cat of the total of 191,096,603 persons in British India, 98,065,381 

are retained os males and 92,580,886 as females, leaving 460,386 
ofwhomthesexwasnnspedfied. ^enroportion of n^es to females 
is thus as 100 to 94. LiEn^and the females outnumber the 
in the proportion of 105 to 100, an excess attribnted mainly 
to ernigration. In Indi^ whence there is practically no emigration, 
it mimt be expected that this excess of females would disappear, 
and me two sexes be found on an eqnalify. Li the two great 
provinces of Bengal and litodras this is practically the case, the 
excess of females being not greater than 1 per cent., and the 
proportiion being maintained nnifonnly throngnout the districts, 
oat in Ondh the excess of males is 7 per cent., in Bombay 8 per 


cent., in the North-Western Provinces 12 per cent, and in the 
Faujab as high as 16 per cent We have no reason to suppose 
that the approxunate equality of boys and £^ls does not hold 
good in the births throc^out India, as in other countries ; and 
therefore this great excess of males can only be assigned to two 
causes — (1) defective nitration of females, e^ecially of girls, and 
(2) female iidantimde formerly, and caidessness of infant female 
life at the present day. Of tiie existence of these causes we possess 
independent testimony. In 1870' an act of the legislature was 
passed apjdying special regulations to villages or tracts suspected 
of infantidae, whim is the besetting dn of oertmn high caste tribes 
of B^uts. In one tribe of hleemt district only 8 ^Is under 12 
were round to 80 boys. The act is put in force wherever Aere me 
less than 54 girlsto 100 boys, bntthe exact limit isat the discretion 
of Government. ^ The/Ciime is now almost stamped out^ 

The returns accor^g to ^ throw some light upon this question, 
diildren under 12 nunroer altogether 66,969,764, and adults above 
12 number 123,200,022, leaving 926,817 unspecified. The propor- 
tion of dilldrea to multo is^ therefore, as 54 to 100, the coiiespoud- 
ing proportion in England being 41 to 100. The highest proportion 
of chilaren (62 to 100) is found in the Central Pronnees, where the 
aboii^al tnbes are strongest ; and the lowest jpuportion (50 to 100) 
in the Nortih-17esteni Provinces. An examination of the Ben^ 
retnms, district by district, also leads to the oondusion that the 
aborigiiial tribes are more ^lific than the Hindus proper. Sub- 
dividing tiiese letimis according to sex, we discover an extraordinary 
dispaii^. Of the adults, 62,022^461 are males and 61,197,661 
are females. The pre^ortion of male adults to females is, therefore, 
about 100 to 99, as compared with 100 males to 94 females in the 
general population. But on taming to the children under 12, we 
find as many as 35,787,664 boys to only 81,182,200 girls, or 100 
boys to only 87 girls. This arises Lorn the defective registFation 
of ^1^ females under 12 being often retamed as women. 

The following table shows the population of British Befigioiis 
India as roughly subdivided according to religion. 

Broadly speaking, it may be said that at least nineteen out 
of every twen^ people in India are either Hindus or 
Mahometans, and that there are seven of the former to 
two of the latter. 


PopulaHm according to Ecligion in BriUsH^ India. 


Beligloii. 

Knmber. 

Per 

cent 

Ikncts where most nnmerons. 

hllllfl us 

Mahometans .......... 

Bnddhlst and Jains 
SflEha..................... 

dulstfans ............. 

Ot1ier^.....M....M.M.. 

Unspecified............ 

139,843,820 

40,867,125 

2,832,851 

1,174^ 

897,682 

5,417,804 

561,069 

7807'! 
21-45 4 

W9 ' 
•62 
•47 
268 
•22 

South; and Upper Valley of 
Ganges. 

Sind, ihinjah, Enstem Bengal, 
and North-West Prorlnees. 
Biltish Bnrmah only. 

Ponlab only. 

Estreme South. 

Central Provinces and Bombay. 


The schedules of the census fail entirely to give a satis- Ethidcal 
factory dassification of the races among which the vast^^^^* 
population of India is divided. Using language as our 
criterion, the people might perhaps be artang^ in five 
classes : — (1) The old races of the south, known as the 
Dravidian stocky which inclndes, not only the great peoples 
using the literary languages of Tamil, Telngu, Mala^lam, 
and Kanarese, but also scattered tribes spea^g dialects of 
the same family, who are found as far north as the hillg of 
Chutid Ndgpur; (2) the hill tribes of Central India, from 
the Bhlls of Bombay to the Sant41s of Bengal, whose 
physical characteristics are negroid, and w'hose fitmily of 
languages has 'received the name of Eolarian; (3) the 
tribes of Indo-Chinese origin, wlio inhabit the southern 
slopes of the PBmdlayas, the greater part of the Assjar^ 
valley, and the whole of Bnrmah; — ^it seems probable that 
the semi-Hinduized low castes of Northern Bengal also 
belong to this stock ; (4) high-caste Hindus, or that off- 
shoot of the august Ar^n race which has imposed its 
language, its religion, and its name upon the greater part 
of the country; (5) successive waves of Mahometan con- 
querors, Arab, Afghdn, Mughal, and Persian, who form 
in the aggregate but an infinitesimal dement in tbe 
general populatioa Whether pare Aryans are now to 
be traced in any other rldss than that of the Brdhmans 

^ Professing for the most part vaiioos forms of aboriginal bdieL 

xn. — 94 


^ 1(7101 suburbs, but excluding Howrah. 


^ With suburbs. 
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Even lihe eo-called B&jpnts 


[pOFUIiATIOK. 


mav perhaps be dispntei Js^. we “7^* 

STto nrobaWy a considerable admixture of Scythic bl^ 
^ ’faisya or third caste of Manu^ system is admi^^ 
io be Zost extinct, while his Sddras are to be found 
ia the prfr«dBtiiig non-Aryan population- 


IUee,&& 


/Timfxi- 

BnfhmBiis 

lUUptts ...M - . . 
OnNsactM - 


Abortainia tribes.. 
KatlTeCbiiitlnis. 

iTtfAeflirims. 


Af^nsorPstbAu... 

Sajrylds - < 

Sbftifchi MM.. 


Jbrsf^jtfix 

FMb.—— . 

KeptfUs .. ■ -M 

miiSparis .. 



Fetslani . .• 

Axmetibins 



nrim... .< 



Ennisians uA Indo-) 

Portagim. / 

EaiopttBs ......... .. ..-1 


i0,18l<Bll 

biAttaUS 
a.7u;996 
17,716^ 
' «95,SU 


219,766 

1311,698 

790384 

4.700320 


GO3OO 

81300 

12300 

8,800 

8300 

1,260 

18300 

1300 

7300 

108300 

121300 


Tncti vhere most nmneniu. 


N^T7. Pwrinces, 

N^W. Fmfacea, Bengiil, Oodb, PiiiusO.| 
IfBdns 

BeacalL Central Prorince^ Attam. 
and West 


Punjab. 

Do. 


Bombay dty and Surat. 
BengaL 


Bombay- 

Do. 


Buxmab. 

Do. 


Calentta, Ifadnii, and Bombay dUea. 
of whom 76,700 are Bnttsb. 


AniQPg MalionietanSi who sumbsT in all 40,227|552, 
t»ns four classes are commonly distinguished- Hughuls^ or 
the dPrq>?endaT»ta of the last conquering race, number only 
219,755, of whom nearly half are to be found in the Pun- 
jab. AfgMns or Pathdas on the other hand, from their 
proximity to the frontier, are much more strongly repre- 
sented, numbering 1,841,693 in all, chiefly in the Punjab 
and in the Bohilkhsnd division of the North-'West. SapgidSf 
who daiin to be lineally descended from the prophet^ num- 
ber 790,984 ; and Shmkks^ 4,700,320. The remainder are 
unspecified, but the following tribes or classes among 
Inman kinsalm&ns are worthy of notice: In Bengal the 
vast nujoniy of tbe Mahometans manifestiy belong to 
the same race as the lowest castes of Hindns. They are 
themselves subdivided into many classes which in their 
devotion to hereditary occupations are scarcely to be dis- 
tingnbhed from Hindu castes. Of Ute years a reforming 
spirit has arisen, leading them to abandon the pdytiieistic 
customs and festivals whidi they shared with their Hindu 
fdlow-villagerSi In the Fnnjab, besides the Pathdn im- 
migrants from across the frontier, Tslfttg has taken a 
strong hold of tbe native population. The censns re- 
turned upwards of 1,300,000 J&ts, 700,000 l^jputs, and 
424,000 Gnjats among the Musalmdns. Here, again, the 
Mahometans are not strongly distinguished from their 
Hindu brethren. Baluchis from beyond the frontier num- 
ber 235,000 in the Paq5ab,and 145,000 in Siud. Bombay 
possesses three peculiar dasses of MusalmAns, each of 
which is spedaUy devoted to maritime trade,— the Memons. 
numbering 49,000, chiefly in Sind; the Boralid, 86,000. 
mmly m G^mt ; the Khx^aJa, nearly 18,000, of whom 
’ ' ” Bombay. In sontbem India the 

Dakhani Mnsalmtes, beinfe de- 
w^wlbs of 

th ?®®can. peculiar races of the south are 

(312,000), both of 
aSatS^^kenn and follow a seafaring 

Arab tradetB who 
“d have been recruited 

®ar5\diat? P^y fordble con- 

.M »Hion» ^ . tahr ^ of Hyder Ali and Tipti 

— •«« notorious for rapsated 
morons, as might be 



expected, along the valley of the Indui^ from Ka^dl 
(Kurrachee)toPeshdwar. In the Bombay province of Sind 
they number 78 per cent, of the total population.^ In tho 
Punjab generally the proportion is 63 per cent, nsing to 93 
per cent in the frontier district of Pcsbdwar. In the 
North-Western Provinces and also in Oudh tho proportion 
of Mahometans nowhere exceeds 23 per cent, though that 
part of the country was tho seat of successive Musalmdn 
empires for many centuries. In Lower Bengal, on tho other 
hand, the faith of Islam has exercised a more permanent 
effect upon tho population, especially in tho valley of the 
Brahmaputra. The average of Mahometans in the whole 
province is 33 per cent, rising to 80 per cent in the deltaic 
districts of Bogrd and EAjshAlif. Here, again, it is found 
that the Mahometans are not most numerous in tho 
uei^bourhood of the great MusalmAn capitals, Gaur, 
Rdjmah&l, Dacca, and MursbidAb^d, but in the densely 
populuted agricultural tracts, where the semi-aboriginal 
tribes appear to have willingly embraced Islam in prefer- 
ence to remaining outcasts beyond the exclusive pale of 
Hinduism. 

The Sikhs are almost entirely confined to the Pupjab, Sikbs. 
where they number only 6*50 per cent, of the population. 

Their stronghold is the count^ between the rivers BAvi 
andiSatlej (Satlaj), including the historical cities of Lahore, 

Amritsar, AmbAla (Umballa), and Jalandhar. In no dis- 
trict do they form more than 17 per cent. 

Of the total number of 897,682 Christians, about Christiftiu, 
250,000 arc believed to be Europeans or to have European 
blood in their veins- The south of India is the only part 
where the exertions of tho missionaries can be said to bo 
visible in tiie statistics of popnlatiun. In the hlodras 
presidency generally, Christians number 533,760, or 1*71 
pec cent, of tbe total. Of these, about 416,000 arc returned 
as Boman Oatholics, and about 118,000 os Protestants. 

Nearly one-fifth of all the Christians are found in the 
single district of Tinnevclli, and thi^ arc numerically, 
next strongest in I^Iadnra, Tanjore, TricliinopoH, South 
EAnara, and Malabar. Christianity has been known in 
southern India for many centuries. A Pclilcvi inscription 
iuthe ancient dinroh of the St Thomas’ Mount near Madras 
city indicates a settlcmeutof hfaniclimans or Persian Chris- 
tians on the eastern coast, as well os on the west ; and tradi- 
tion speaks of the preaching of the apostle St Thomas in 
Madru, Tinnevelli, and Malabar. Tho adherents of the 
Syrian church in llblabor, Tcavancore, and Cochin arc the 
most ancient Christian community in the south. After 
these come the Roman Catholics, who trace their origin to 
the teaching of St Xavier and the Madura Jesuits. The 
Froteatant Bundies date only from about the beginning of 
the present century, but thmr progress since that time 
has been considerable. In Bombay there are 126,063 
Christian^ of whom nearly 83,000, chiefly Indo-Fortugues% 
are retnined as Boman Catholics. In Bengal the Christians 
number only 90,763, but since the date of tho census 
misrionaiy effort has been very successful among tho hill 
tribes of Chutid NAgpnr. In tbe North-Western Provinces 
there are 22,196 Christians, in the Punjab 22,154, in the 
Central Provinces 10,477, in Mysore 25,676, in Cooty , 
2410, wd tile remainder are scattered over Assam, Bcrar^ 

In British Burmah the Christians are pro 
portionately more numerous than in any other province, 
amounting to 52,299, or 1*90 per cent, chiefly converts 
from the hfll tnhe of Karena It should be remembered 
that the ^oveflgu^ are exelusivo of the native stoles, 
m wluch the Christians amonut to about 700,000, makini? 
a total m round numbers of 1 J millions for all India. 

uiado lit the time of tho censas to ascertain the Oecans* 
ewnot be accepted a* even approxiBiatdjr accunte. Ole totdo, 
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lioweveTf ore here siveu for what thw may be worth. Out of a 
classified total of a^ut 62)00^000 adult males, 2,282,000, or^8'6 

S er cent., were returned as proKssional or in Oovonunent service ; 
,844,000, or 6'2 per cent., os in domestic service ; 84,844,000, or 
60‘2 per cent, as agricultural ; 3,224,000, or 5*2 per cent, as com- 
mpmml • 8,122,000, Or 18*1 per cent, os iudusbiol ; 7,626,000, or 
12'3 per cent, as labourera ; and 2,108,000, or 3‘4 per cent, as in- 
dependent and non-productive. 

lin attempt was also made to collect statistics of persons afflicted 
with certain niecifio infirmities, hut here again the resulte possess 
littlo value. The number of insane persons and idiots was'ietumed 
at 67,000, or 1 in 2700 of the population, being less than ith of the 
rate prevailing in Sn^and. ^Iwe deaf and duu^ numbered 184,000, 
or 1 m 1840, a proportion about half as great again as in Engmud. ; 
the Minil numbered 354,000, or rather less than 1 in 500, which is 
doable the English rate ; the lepers numbered 96,000, or 1 in 1875. 

Beturns of both biiths and deaths are' now regnkrly collected 
over almost the entire area under British administotion. ^In towns 
the returns are Ihrnished through the munimpalities, while in the 
rural tracts the agency employed is the police. The figures thru 
obtained are for the most part so evidentiy in^cquate that it 
would only be misleading to reproduce them in this place. ^ Sufflee 
it to say that tlie sanitary cornmissioner accepts as approximately 
correct a calculation which estimates the average duration of life in 
India at thirty years and eight months, which is eqirivalent to an 
nTiTiiiitl dea^-rate of 82*57 per thousand. Dttring 1877, the year of 
famine^ the ascertained deatir-rate in Madras rose to 53 '2, while the 
ascertained Inrth-rate feU to 16 ‘3 per thousand. Both these rates 
are, of course, mere approximatiorrs to the truth, but' they serve to 
indicate how famine attacks a people from two sides. In 1877 the 
death-mte among European troops in India was 12'71 perthorrsand, 
being the lowest ever recorded; among native troo 2 >s, 13 '88 per 
tbn naimfi ; and in the public jails, 61*95 per thousand, riang to 
176*01 per thousand in tire jous of Madras. 

AGBICUliTtmE. 

The cultivation of the soil is the occupation of the 
Indian people, in a sense which is difficult to realize in 
England and which cannot be adequately expressed by 
figures. As the -laud tax forms the mainstay of the im- 
perial revenue, so the rdyaJb or cultivator constitutes the 
unit of the social system. The organized village commu- 
nily contains many other members besides the cultivators, 
but they all esist for his benefit, and all alike are directly 
maintained from the produce of &e village fields. Even in 
considerable towns, ihe traders and handicraftsmen almost 
always possess plots of land of their own, on which they 
raise sufficient grain to supply their families with food. The 
operations of rural life are familiar to every class. They 
are envebpedin a cloud of religious sanctions, and serve to 
mark out by their recurring periods the annual round of 
common life. According to the returns of the general cen- 
sus of 1872, the number of adult males engaged in agricul- 
ture amounts to nearly 35 millions, or 56*2 per cent, of 
the total To these ought to be added almost all the 
labourers, an additional 7^ millions, or 12*3 per cent., — 
thus raising the grand total of persons directly supported 
by the land to more than two-thirds of the entire number 
of adult males, besides those indirectly or incidentally con- 
nected with it. 

But though agriculture thus forms the staple industry of 
the country, its practice is pursued in different provinces 
with infinite variety of detail. Everywhere the same per- 
petual assiduity is found, but the inherited experience of 
generations has taught the cultivators to adapt t^ir simple 
methods to differing circumstances. For irrigation, native 
patience and ingenuity have devised means which com- 
pare favourably with ^e colossal prcgects of Government. 
Manure is copiously applied to the more valuable crops 
whenever manure is available, its use being limited by 
poverty and not by ignorance. Tire rotation of crops is not 
adopted as a principle of cultivation ; but in practice it is 
wdU. known that a succession of exhausting crops cannot be 
taken in consecutive seasons from the same field, and the ad- 
vantage of fallows is widely recognized. The periodicity of 
the seasons usually allows two, and sometimes three, har- 
vests in the year,' but not necesmiily, nor indeed usually, on 
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the same fields. For inexhaustible fertility, and for reten- 
tiveness of moisture in a dry year, no soil in the world 
can surpass the regar or black cotton-soil ” of the Deccan. 

In tile broad river basins, the inundations deposit annually 
a fretii top-dressing bf sUl^ thus superseding the necessity 
of manures. 

The name of rice has from time immemorial been so Bica 
closely associated with Indian agriculture, that it is diffi- 
cult to realize how comparatively small an area is planted 
with this crop. If we except the deltas of the great rivers 
and the long strip of land fringing the western coast, rice 
maybe called an occasional crop throughout the remainder 
of the peninsula. But where rice is grown, it is grown to 
the exclusion of all other crops. In British Burmah, out 
of a total cultivated area of 2,833,520 acres in 1877-78, as 
many as 2,554,853 acres, or 90 per cent., were under rice. 
Independent Burmah, on the other hand, grows no rice, 
but imports largely from British territory. For Bengal, 
uufortunatdy, no general statistics are available. But 
taking Bangpur as a typical district it was there found 
that million acres, out of a classified total of a little over 
If million acres, or 88 per cent., were devoted to rica 
Similar proportions hold good for the province of Orissa, 
the deltas of the Godfivari, Eistna, and Kdveri (Cauveiy), 
and the lowlands of Travancore, Malabar, EAnara, and the 
Concan. For the North-Western Provinces and Oudh, 
again, no agricultural statistics are available ; but though 
rice, grown in damp localities, or with the help of irriga- 
tion, forms a favourite food for the upper classes, the local 
supply requires to be supplemented % importation from 
Beng^ Throughout the remainder of the country, except 
in Assam, whieffi is agriculturally a continuation of the 
Bengal drito, the cultivation of rice occupies but a subor- 
dinate place. The average out-turn per acre in Bengal has 
been estimated at 15 numnds, or 1200 lb, of cleaned rice. 

In the years 1877-78, whenffimiue was raging in southern 
India, the total exports of rice from Calcutta amounted to 
more than 1 6 million ewts. In British Burmah there is but 
a single rice harvest in the year, corresponding to the dman 
of Bengal The grain is reddish in colour and of a coarse 
quality; but the out-turn is much higher than in Bengal, 
reaching in some places an average of 2000 and 2600 fi) 
per acra The annual exports of rice from Burmah amount 
to about 12 million cwts. Besides being practically the 
Sole crop grown in the deltaic swamps, rice is raisra in 
patches in all the hill-imlleys, from Coot^ to the Himdlayas. 

Wheat is grown to some extent in almost every district ; 'Wheat 
but, broadly speaking, it may bp said that wheat does not 
thrive where rice does, nor, indeed, anywhere south of the 
Deccan. The great wheat-growing tract of India is the 
Punjab, where, in 1877-78, nearly 7 million acres, or 37 
per cent, of the total cultivated area, were under this crop. 

For the North-Western Provinces and Oudh, in default of 
actual statistics, it has been estimated that the total 
area under wheat is as large as in the Puiqab, though 
the relative proportion is less. Wheat is also grown in 
Behar and in the districts of Bengal that lie south of the 
Ganges. In the Central Provinces, in 1877-78, wheat 
was grown on 23 per cent, of the cultivated area, being the 
chief crop in the districts of Hoshangdb&d, Narsinhpur, 
and Sdgax, In Bombay the correq)onding proportion was 
less thw6 percent., and in Sind 12' per cent. It has 
been conjectured'that the total area under wheat in India is 
equal to the area under the some crop in the United States. 

Nor is the general out-turn contemptible, averaging about 
* 13 bushels per acre in the Punjab, as compared with an 
average of 15^ bushels for the whole of France. The 
quality, also, of the grain is high enon^ to satiMy.the 
demands bf English millers ; and ‘'Calcutta Club No. 1 ” 
commands a price in Mark Lane not much below that of the 
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weather in April and May, « «»*»»»* 
gated : and the extension of canals throng the Gangetio 
Dodb has laigely contributed to the eubstitation of wheat 
for inferior cereala 

a ynifft Taking India as a wholoi it may be affirmed that we 
staple food grain is neither rice nor wheats but milled which 
is probably the most prolific grain in the world, and the 
best adapted to the vicissitades of a trojpcal dimata Eac* 
clo^g the 8pe(^ rice-growing tracts Tarieties of millet 
are grown more extensivdy than any oUier mtqp from 
Madrasi in the south, at least as for as Bdjput&na, in the 
north. The two most common kinds are great millet 
{Hdem Sorghm or Stirghum wripure), known as jodr or 
jawdtim the languages derived from the Sanskrit^ v&jonm 
in Tdagu, and as cAofom in Tamil; and spiked millet 
{Helm spieatta \A PenieUlaria called Kljm in 

the north and hambu in the south. In Mysore and the 
neighbouring districts rdgl {Eleusine co^wcuna), called 
nd^ni in Bombay, takes the first place. Accooding to 
the Madras system of dassification, &ese mOlets all tank 
as “dry crops," bring watered only by the local lainfoll, 
and sown under either monsoon ; forUier north, they are 
classed with the Mar^ or antnmn harrest, as opposed to 
wheat. Indiancom is cdltiTated to a limited extent in all 
parts of the country; barley, in the upper valley of the 
Ganges, throughout the Fnnjab, and in Himdlayan valleys; 
oat% only as an experimental crop by Europeans. Jodr 
and rdgt^ but not are invaluable as fodder for cattle. 

Oib Oil-seeds also form an important crop in all parts of the 
country, brii^ perhaps more universally grown than any 
other, as ml is necessary, according to native customs, for 
application to tire person, for food, and for burning in 
Irmpa In recent years the cnltivation of oil-seeds has re- 
ceived an extraordinary stimnlns owing to the demand for 
export to Europe especially to France ; but as they can be 
gcoTO after ric^ as a second cn^ this increase has 
hardly a^H tended to diminish the production of food 
gram Tie four chief varieties grown are mnstard or 

^t®4S®g8Uy(8e8amum), and castopoiL 
wngal and the Norft-Westem Fromces are at present the 
cniei sources of sunnlv for tKct VAVAiim j * n 
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(Aaaacuta tatim), pompgranate (Pimica Gnmatum), guava 
\Fsidium pom^ferum et P. pgrifo’ttm), tamarind {Tama- 
nodus iudica), jack {ArUtearpus integrifolitC}, custard-apple 



iime^ and ditron. According TWMAW VA 

Europeans, no native fruits can compare with those of Eng- 
land But the mangoes of Bombay, of Mfiltdn, and of 
Maldahin Bengal, and the oranges of the Ebdsf hills, eegoy 
a high repntation; w'hile the guavas of Madras are made 
into an excellent preserve* 

Among spices, for the {^paration of curxy and other Spicea 
hot dishe^ turmeric and chillies hold the first plac^ ^ing 
vexy generally cultivated. Next in importance come 
ganger, coriander, aniseed, black cummin, and fenugreek. 
Pepper proper is confined to the Malabar coast, from 
E&nara to ^l^vancore. Cardamoms are a valuable crop in 
the same locality, and also in the Nepdieso SCundlayaa 
Pdn or betel-leaf is grown by a special caste in most ports 
of the oountiy. Its cultivation requires constant care, Imt - 
is highly remunerative. Betel-nut or areca is diiefly grown 
in certain favoured localities, such os tlte deltaic districts 
of Bengal and the highlands of southern India. 

Besides betel-nut (Areca Catechn)^ the imhns of India in- Frim 
elude the cocoa-npt (Cocas nue^fera), the bastard date 
(P/iomix sglvesfris), the palmyra (i^onxsnrs flaMli/ormts)^ 
and the true date (Pheeitiz daciglifera). The cocoa-nut, 
which loves a sandy soil and a moist diumte, is found 
in greatest perfection along the strip of coast-line that 
fringes the west of the peninsula, whore it ranks next 
to rice as tiie staple product The bastard date, grown 
chiefly in the country round Calcutta and in the north- 
east of the Madras presidency, supplies both the jaggery 
sugar of commerce and intoxicating liquors for local con- 
sumption* Spirit is also distilled from the palm]nti, espe- 
cially in the ue^hbonriiood of Bombay and in the south- 
east of hfodtas* The true date is almost confined to Sind* 

Sugar is manufactured both from the sugar-cane andSnsBiii 
from the bastard date-palm, but the total production is in- 
adequate to the local demand* The best cane is grown in 
tbe North-Western Provinces, on irrigated land. It is an 
expensive requiring much attention, and not 3 deldiDg ' 
a retura witiun the year; but the profits are proportion- 
ately la^ge. In Bengal the manufacture of sugar for 
expectation has declined during the century; but in Jessor 
distr^ tbe preparation of date^augar is a thriving and 
popular industry* The manufacture of sugar is everywhere 
m hands of natives, exceiit in the cose of the Aska 
factory in Ac Madras district of GargAm, and the Ashtagifim 
factory in Mysore. Both these factories, which use sugar- 
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opportaniiy. The area nnder cotton increased enormously, 
and the gtoTreis managed to retain in their own hands 
a fair share of the profit. 

Cotton- The prindpal cotton-groning tracts are the plains of Gtirerat 

■^Tr i Ti^ and KawEavrar, whence Indian cotton has receired in the Liveipool 

nets, marlcet the historic name of Snrat; the highlands of the Deccan ; 
and the deep vallevs of the Central Provinces and Berar. The best 
natire varieties are fonnd in the Central^ Provinces and Berar, 
passing nnder the trade names of Hinganghat and AmxdotL These 
varieties have been snccessfallyintrodaced into the Bombay district 
of Ehdndesh. Es^eriments vnth seed from Eew Orleans have been 
condneted for several years past on the Govenunent farms in many 
parts of India ; but xt cannot be said that they have resnlted in 
snccess except in the Bombay district of Dharwdr, where exotic 
cotton has now generally snpplantod the indigenons staple. In 
1876-76 the totd area under cotton in the Bombay president^, 
incln^g Sind and the native states, amonnted to 4,516,587 acres, 
with a yield of 2,142,835 cwts. Of this total, 583,854 acres, or 13 
per cent., were sown with exotic cotton, inclnding that from the 
Central Ptovinces and rJso that from Xew Orleans, with a yield of 
248,767 cwts. The average yield was abont 53 lb of cleaned cotton 
per ocr^ the highest being in Sind and Guzerat, and the lowest in 
the sonthem Idarhatta conntiy. In the same year the total exports 
were 3,857,808 cwts., vdned at £10,673, 761, In 1877-78 the area 
nnder cotton in the Central Provinces was 837,083^ acres, or ^5 tier 
cent, of the totd cnltivatedarea, chiefly in the districts of 'Wardlid, 
Xagprir, and ^pnr. The average ^ield was about 59 lb per acre. 
The total exports to Bombay, inclnding re>exports from Berar, were 
about 300,000 cwts., chiefly in compres^ bales, valued at 
£672,000. In the same year the area nnder cotton in Berar was 
2,078,273 acte^ or 32 per cent, of the total cultivated area, chiefly 
in the two districts of Akola and AmrdotL The average yield was 
as Id^ as 67 lb of cleaned cotton per acre. The total export was 
vgdnra at £^354,946, almost entirel}' railway-home. In Madiu 
the averoCT area nnder cotton is ahont 1,500,000 acres, dtiefly in 
the upland districts of Bellary and Earaul, and the low plains of 
Sstna and TinnevellL The total exports in 1875-76 were 733,420 
cwts., valned at £1,65^849. In Bengal the cultivation of cotton 
is on the declines The local demand is satisfied by immrts from 
the 27^orth-T7est8m Provinces and from the hordenng hill tracts, 
whereaveiyshort-staplcdvarietyof cotton is extensivmy cultivated. 
The total area nnder cotton in Bengal is estimated at only 162,000 
acres, yielding 133,000 cwts. of cleaned cotton. Of tins, 31,000 
acres were in Sann, 28,000 in the Ohittegong hill tracts; and 20,000 
in Cuttack. Tbronghont the North-Ti^stera Provinces, and also 
the Pniyab, sufficient cotton is grown to meet the wants of the 
village weavers: The total exports of raw cotton from Indian 
ports in 1578-79 were 2,966,569 cwts., valned at £7,914,091, besides 
notton twist and yam to the value of £937,698, and cotton mann- 
facfnies valned at £1,644,125. 

Juts ranks next after cotton as a fibre crop. The exten- 
sion of its cnltivation has been equally rapi^ and it is yet 
more -limited in its area, being confined to northern and 
eastern Bengal. In this trac^ which extends from Por- 
niah to Go&lp&rd, north of the Gkinges for the most part, 
and along both hanks of the Brahmaputra, jnte is grown 
on almost erecy variety of soiL The chief characteristic 
of the cnltivation is that it remains entirdy nnder the con- 
^1 of the cnltivator. Practically a peasant proprietor, he 
increases or diminishes his cnltivation according to the state 
of the marked and keeps the profits in his own handa The 
demand for jute in Europe has contiibnted more than any 
administrative reform to raise the average standard of com- 
fort thronghoat eastern Bengal. In 1872, when specula- 
tion was bziskesi^ it is estimated that abont 1 million 
acres were' nnder jnt^ distributed over sixteen district^ 
which had a tottd cultivable area of 23 million acrea ■'The 
total export from Calcutta in that year was abont 7 million 
cwts., valued at ^4,14:2,348. Both quantities and prices 
have since somewhat declined, but the bnsiness remains 
on a stable footing. In 1878-79 the total export of raw 
jutefromindia was 6,021,382 cwts., valued at .£3,800,426, 
besides jnte manofactnres to the value of £1,098,434. 

0 . ^ Iadigo,thoaghrelativelyoflessimportanc8than formerly, 
is still the foremost staple grown by Enropean capital In 
Bengal Proper its colrivarion has greatly declined since the 
early years of this century. En^h planters have aban- 
doned the districts of Hdglf (Hooghly),the Twenty-fonr Par- 
gan4^ Dacca, Fatidpar, Bangpnr, and Pabn^, whicdi are 


dotted with the sites of mined factories. In 27adiyi, 
lessor, j^Inrshidflbdd, and Maldah, the indnstty is still 
carried on, but it has not recovered from the depression 
caused by the indigo riots of 1860, and the emancipa- 
tion of the peasantry by the Land Act of 1859. Dye 
of superior quali^ is manufactured in Midnapnr, along 
the frontier of the hill tracts. But indigo cnltivation 
on the old scale still flourishes in North Behar, from which 
is derived one-half of the total exports from Cdcntta. No 
accurate statistics of area are available j but in Tirbnt 
alone there are fifty-six principal concerns, with seventy 
outworks, prodneing annually about 20,000 maunds of dye ; 
in Sdran, thirfy principal concerns and twenty-five out- 
work^ producing abont 12,000 maunds ; in (Aampdran, 
seven large concerns, producing also 12,000 maunds?- It 
has been estimated that the total amount of money annu- 
ally distributed by tbe planters of North Behar cannot 
be less fban 1 million sterling. Across the border, in dre 
North-Western Provinces, indigo is grown and manu- 
factured to a considerable extent by native cultivators. 

In the Punjab, also, indigo is an important crop, especially 
in die districts of Mtdtfln, Mnzafihrgarh, and Deri Gh^ 

IQi&n. In Madras, where it is grown and mannfactnred 
entirely by the natives, the total area imder indigo is about 
300,000 acres, diiefiy in the north-east of the presidency, 
extending along the coast from Elistna to South Arcot, and 
inland to Eamfil and Cnddapah. The exports of indigo 
from all India in 1878-79 amonnted to 105,051 cwts., of 
the value of £2,960,463. , 

The opinm of commerce is grown and mannfactnred in Opium 
two special tracts,~(l) the valley of the Ganges ronnd 
PatnA and Benares, and (2) a fertile table-land in Central 
India, corresponding to the old kingdom of M41w4, for the 
most part still nnder the rale of native chiefs, among whom 
Sindhia and Holkar rank first. In the latter of these two 
r^ons tire cnltivation of poppy is free, and the duty is 
levied as the opium passes throng the British presidenty 
of Bombay; in tbe former, the cultivation is a strict Govern- 
ment monopoly. Ojnnm is also grown for local consumption 
thronghoat Bijpntflna, and to a very limited extent in the 
Fnnjab and the Central Provinces. Thronghoat the rest 
of India it is absolutely pnihibited. In the Ganges valley, 
the cultivation is supervised from two agencies, with their 
headquarters at Fatni and Ghflzfpnr, at which two towns 
alone the manufactnre is condneted. Li 1872 tbe total 
area nnder poppy was 560,000 acres ; the nnmber of chests 
of opium sold was 42,675; and the sum realized was 
£6,067,701, giving a net revenue of £4,259,376. The 
whole of this was exported from Calcutta to China and the 
Straits Settlements. The amount of opium grown in native 
states and exported from Bombay is about equal, thus 
raising the average exports of opinm to about 12 millions 
sterling, of which abont 7^ millions represent net profit to 
Government. Li 1878-79, 91,200 dests of opinm were ex- 
ported, of the value of £12,993,985, of which £7,700,000 
represented the net profit to Government. 

Under the Bengal system annul engagements are entered into Bengal 
by the cnltivatora to sow a certain quantity of land with poppy ; system, 
and ifc is a fundamental principle that they may agree or refiise to 
engage as they pleap. ^ As mth most other Indian indnstrie^ a 
peennimy advance is made to the cnltivator before he commences 
operations^ ^whieh is bdanced when he delivers over the opinm at 
foe fiaboxd&ate^agencses. He is compdled to deliver his whole 
prodneeg being pam at a fixed rate according to coaUfy. Jn the 
bemnnbg of April the cultivators bring in their opinm to the 
snTOtdinate Government agehdesg where it is . examined and 
weired, and the accounts are aettlei 7%e final process of pre- 
jmnng the drag in balls for tbe Chinese market is conducted at the 
two central Government agencies at Patna and Ghozfpnr. This 
genendly lasts until the end of Jnly, bnt the balls are not dry 
enough to be packed in chests until O^ben 


^ The iactoiy mavnd of indiso weidlis 74 !b 10 oz 
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IbVicco Tobacco is grown in every district of Indio for local 
consumption. The soil and climate are favourable ; but 
up to the present time the quality of native-cured tobacco 
is 80 inferior tl^t it finds no mar&t in Enrope. The prin- 
cipal tobacco-growing tracts are Bangpur and Tirhnt in 
Bengab Eaira in Bombay, and the delta m the Goddvari and 
Coimbatore and Sladura districts in Madias. The two 
last-mentioned districts supply the raw materiel for the 
well-known **TrichinopoU cheioob*’ almost the only form 
of Indian tobacco that finds any favour with Europeans ; 
the produce of the Unkds or alluvial islands in the Qod&- 
vari is manuiactared into ‘‘coconadaa^’ The tobacco of 
northern Bengal is largely exported to British Butmah, 
for the Burmese, who are greal smokers, do not grow 
sufficient for their owa needa In the year 2876-77 the 
total registered imports of tobacco into Calcutta were 
400,000 cwt., valued at ;626 1,000, of which more t h a n 
half came from the single district of Bmigput. Tobacco is 
also grown for export in the hill tracts of CShitt^oug. The 
tobacco of Tirhut is chiefly exported toward the west 
The total area under tobacco in t^t district is estimated 
at 40,000 acres, the best quality being grown in pargand 
Baressa of the TiijjipaT subdiviBion. 

Sinco 1875 a private firm of capitalists^ lacked by Oeventmeut 
rappofrl^ has to grow tobacco and manofactoze it for rite 
wimpean The scene o f oo erarions ia two abandoned stod- 

famw at Ghdripar in the Borth-'Westem ProvtocoL and at Puaain 
the ^ngiil district of ISrhut. In the year 1878-79 aboot 240 
c^TOted yilh tobacco, and fbe total cnmmu 

^ Stome of the p^nce was exported to England as 

^ P** ^ Indion market 

jn fte&rm of "mannfiu!tiired«noWngaiixta«." Tbfg mixtiiM 

» in demand at rmmental messes and gnnfawpp anfi hag oiimdr 

enterprise nmy aoir be said ^ 
experiment, and has probably 
1 * rnP^ 8ph^ oli^ mr Indian agri^tiue and jSmnean 
cajdtal <me essentia] oonditum of soccess is skilled soLiF- 




Ih in Salem distnct, and to the Palni hilla in MBdua. ^ 
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The cultivation of ^ ia India commenced within the T^o. 
memory of men still living in 1881, and the indnstiy now 
rivals indigo as a field for European capitaL Unlike coffee* 
planting the enterprise owes its origin to the initiation of 
Government, and bu never attracted the attention of the 
natives. Early travelleiB reported that the tea-plant iras ' 
indigenons to the southern vall^ of the Him&layas; but 
they were mistaken in the identity of the ehrub, wbirii was 
the Osyrit wjnAoua. The real tea (?%«( vtridu), a plant 
akia to the camdlia, grows wild in Assam, being commonly 
found thronghont tba billy tract between the vaUeys of tiie 
Brahmaputra and the Bdrah. There it sometimes attains 
the dimensions of a large tree ; and from that, os well as 
from other indication^ it has been plansibly inferr^ that 
Assam is the original home of the plant, which was 
introduced at a prehistoric date into Oliino. The real pro- 
gress of tea-plantiag in Assam dates from about 1851, and 
was greatly assisted by the promulgation of the Waste-laud 
Buies, of 1864. By 1859 there were already 
gsrdeas in existence^ owned by private individnals; and 
the ent^rise bad ea^nded from its original headqnarten 
in Lakhimpur and Slbsiigar as far down 'the Brahmapntta 
as Edmnip. In 1856 the tea-plant was discovered vrQd in 
the district of Oich&r in the Bdiak valley, and T:iii Tr »aTi 
cajutal^ was at once directed to that quarter. At about the 
same time tea-planting was introduced into tiie aeighbonr- ika- 
Lood of sanatorinm of Ddijfling (Datjceling), among the erowfag 
Sikktm Eimdlayas. Hie snccess of these undertakings **•“**• 
engimdered a wild spirit of specnlation in tea companies 
both in India and at home^ wbiifii reached' its jn 

1865. ^6 industry recovered but slowly from the effects 
of this disastrous crisis and did not again reach a stable 
posi^ until 1866. Sinea that date it hw tepidly but 
Bodily progressed, and has been ever opening new fidds 
of entmnse. At the bead of the Bay of Bmigal in H iitta- 
goag dtttrict, side by side with coffee on the Nilriri hills, 
on the foTMtcIad slopes of Chntid Ndgpur, amid the loi^ 
v“g jungle of the Bhntdn Dwats, and even in Atakan, 
the energetic TOoneets of teorplanting have established their 
ludnst^. Different degrees of success may Lave re warfed 
ttem, bat m no Mw have they abandoned the strafe. 

The mrket for Indian tea is ptoctically inexlians& 

^ ^ no ^ron to suppose that all the suitable localities 
for Its growth have yet been tried; and we may look for- 
write the day when India shall not only rival bat supers 
sede China in her staple product ^ 

18^.1”'“ “ *• 


M., ;r -v-v - 1 

and an out-tum of 2»7,^\ la tSi ***• 

United almost the whole » flAtlf 4 >n ^Tsek 
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Arpradmatc Area in Acres oeeufjeA l/jf the Principal Craps in some Indian Provinces in 1877-1878. 
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The iatroductioa of the quintne-yieidiDg cinchona into 
India is a remarkable example of success rcirarding the 
indefatigable exertions of a single man. IMicn Afr 
Clements ^farkham undertook the task of transporting the 
seedlings from Sonth America in 1860, cinchona had 
never before been reared artificiallj. lliit the novel experi- 
meat in arboricultnrc has not onijr been sncccssfullj* con- 
ducted, but bas proved remunerative from a pecnniaiy 
{loint of vieir, A cheap febrifuge lias been ])rovidcd, in 
tbe form of the mixed cinchona alkaloids, for the 
fcver*stricken population of the Indian plains, vrhile the 
sarplas bark sold in Europe more than repays interest 
upon the capital expended. These results have been pro- 
dneed from an expenditure of about £100,000. - The head- 
quarters of cinchona cultivation are on the Nilgiri bills, 
where Government owns several plantations covering an 
aggregate of about 1000 acres, with about^5T0,000 full- 
grown plants. From the Government plantations dn- 
chona seeds and plants arc annually distributed to the 
public in large quantities ; and there arc now several 
jirivate plantations rivalliog the Government estates in 
area, and understood to be very valuable properties. Tbe 
varieties of cindiona most commonly cultivated are C- 
oJ^cinaKsnud C. suceiruhra ; bnt experiments arc being con- 
ducted with C. CaUfOffa, C. jnibeseens, C. hinerolata, and 
C, piiayatsis. TVhen the success of tho enterprise was 
secure. Government somewhat curtailed the extent of 
its own operations. No fresh land was taken up, but 
the plantations were kept free from weeds. Tho quino- 
logist's department was abolished, and the hark sold 
in its raw state. From the central establishment on the 
Nilgiris cinchona has been introduced into the Falni 
hills in 3Iadara district, into the WaiuAd, and into the 
state of Travancore. Plantations have also been success- 
fully opened by Government near hlcrknra in Coorg, on 
tbe S&ba Sudan hills in Mysore, and in Sitang district in 
Brirish Bnrmab. Failnre has attended the experiments 
made at Mab&balesbwar in the Bombay presidency, and at 
Nongklao in the Kb&sl bills, Assam. But the success of 
the Government plantation at Ddijfling, in northcni 
Bengal, rivals that of the original plantation on the 
Nilgtris: Tbe area has-been gradually extended to more 
tlum 2000 acres, and the' bark is manufactured into qutoinc 
on tbe spot by a Government quinologist. The species 
mostly grown is C. suceiruhra, which supjdies n rcd-colourcd 
bark, rich in its total yield of alkaloids but comparatively 
I>aor in quinine proper. Blforts arc being made to increase 
the cultivation of C. Calisaya, which yields the more 
valuable bark, but is difficult to propagate. 

The following ate tho financial tosuIUi of tho two Government 
plantations in 2877-78. On the KOjgiriii tbe crop wus 138,808 lb, 
of which 132,951 lb were shipped to lingland, and the rest supplied 
to the hfadias and Bombay medical departments. The total receipts 
wore £85,875, and the tobil expenditure £6977, thus showing a act 
inout of £28,898. At Ddijfling the crop amounted to S44',225 Ib of 
iiark, which was all handed over to the quinologist, and vieldcil 
5162 lb of the febrifuge. The total receipt were £9707, of which 
£6188 represents the amount debited to uoremment dopartmente 
for the sale of fehrifam and bark, while £3519 was derived from 
sales to the public. Tlte total expenditure was £8554, of which 


£5790 was expended npon tho plantation, and £2764 on the quino- 
logist’s department, llic net profit^ therefore, was £1153, winch 
is expected shortly to rue to £4000 a year, os more of tlic young 
plants come into bearing. 

Sifl‘. — Sericulture in India is a stationary, if not a declin- 
ing, indnstry. The laigo production in China, Japan, and gob 
the Mediterranean countries controls the European markets, 
and on an average of years the imports of raw ^k into India 
now exceed the exports. The East India Company from 
tho first took great pains to foster the production of silk. 

As early ns 1767, two years after the grant of tho financial 
administration of Bengal had been conferred upon the 
Compaii}', we find the governor, Mr Vcrcist, personally 
urging the atminddrs, gathered at Murshiddbdd for the 
ceremony of tho jdnjjd, "to give all poiisiblc encourage- 
ment to the culthution of mulbcny." In 1769 a colony 
of rcclcrs was brought from Italy to tench the sptem 
followed in the JiJaturcs at Novi Tlic first silk prepared 
in the Italian method reached England in 1772, and Bengal 
silk soon became an important article of export. Similar 
efibrts started at Madras in 1793 were abandoned after a 
trial of five years. Sericulture is said to have been intro- 
duced into Mysore by Tipil SultAn, and for many years 
continued to prosper. But recently the wonna hove been 
affiicted by a mysterious epidemic ; and despite the enter* 
prise of an Italian gentleman who imported fresh broods 
from Japan, tho business has dwindled to insignificance. 
Bengal lias alwaj's been the chief scat of mulberry culti^'u- 
llon. When the trading operations of tho Company ceased 
in 1833, they owned eleven head factories in that pirndnco, 
each sujiplicd by numerous filatures to which the culti- 
vators brought in their cocoons. The annual export of raw 
silk from Calcutta was then about 1 million lb. But in 
those days tbe weaving of silk formed a large portion of 
the business of tho factories. In 1779 Beimel wrote that 
at Kosfmb&zdr (Cossimhazar) alone about 400,000 Si were 
consumed in the several European factories. In 1802 
Lord Yalcntia describes Jaugipnr as "tho greatest silk 
station of tho Company, with COO furnaces, and giving 
employment to 3000 persons.” 

' When tho Company abandoned trade on its own account, 
sericulture vr^ forthwith taken up by private cnteipiise, 
and it still clings to its old headquarters. At tho present 
time the cultivation of the mulberry is mainly confined to 
tho Biljshdhi and BardwAn divisions of Lower Bengal. 

That branch of agriculture, together with (he rearing of the 
silk*worffl8, is conducted by the peasantry themselves, who 
are free to follow or abandon tho business. The destina- 
tion of the cocoons is twofold. Hicy may cither bo sent 
to small native filatures, whore the silk is roughly wound 
before being consumed in the hand-looms of the countiy; 
or they may bo brought to the great European factories, 
which generally use steam mnchinciy and consign tlieir 
produce direct to Europa 

The cultivation of tho mulberry is chiefly carried on in 
the districts of l^jsbAbi, BogrA, Maldab, MursbidAbAd, 
Birbhflm, BardwAn, and Midnapur. No acenrate statis- 
tics are available, but in ItAjsbAbi alone the area under 
mulbeny is estimated fat 60,000 acres. Iho variety 



T62 


INDIA 


[AcniGCi/rDKi:. 


vonns. 


Iac. 


crown as fbod for the silk-wonns is not tho fmiMreo 
dial is common in England, bnt n comparatively small 
shrabb 

Bendri iha rilk-wotm proper (Bomb^ feil npon the 
xnnlben:^ sereral other >pedfts of sltt-yieWin^ ivwme Awnod in 
the jni yglea of ludhij Aud Aio utUwcd, Aiwl in Honie 0 ASC 8 doincsti* 
oateUTv the nAtires. Throi^lwHit A»ni cspcwalljr, an xnrcnor 
ffiiir prodneed in this way, has from time furaisiicci 

the oomnxon dzees of the people. These wild sijke are kn^n 
to conunerce under the geneno name of tasar or ftfssrr, hut they 
are leally the produce of sereral distinct varieties of worm, fed on 
many di^reot trees. The worm that yields tasar ^ilk in Cliutia 
Kdcmr has been identided os the cateqiillar of Attfbfrm perpbia. 
ifS^ wild, it feeds indiscriminately upon the sdl(SAw!a rofrurfa), 
baerlZi^ffhva /if/uba), and other forest trees; but in n state of 
snni-domeetication it is esclnsirely reared upon the dean (7cr- 
fittmtUa aJata), which mows conveniently in clumps. The cocoons 
ere sometimes collect^ in the jungle, rat more freqncntly bred 
from on earlier nenenition of jupgie cocoons. Tlio worms tequiro 
constant attentmn while ibempg to protect them from crows and 
other birdbi ^y give threo crops in tho ycar^in AuguM, 
November, and ^y— of which the second is hy far the most im- 
pmtast, fnaar silk-wona is also fbnnd and utilized throughout 

the Central Provinces^ in the hills of the Bombay presidency, and 
flhnig the southern dope of the Himalayas; During tlio post 
twenty years repeated attempts havo been made to taSe this in* 
dustxy out of its precarious condition, and to introduce (osar silk 
into the European market. That the row material abounds is ccr* 
tdn, but the great difficulty is to obtain it in a state that will be 
acceptable to European xuanufocturers. Native simn silk is only 
fit for native hand-looms. In Assam two distinct qualities of mIk 
are made, known ss crid and mupd. The former is obtained from 
the cocoons of Phalaam eynt/iiV, and tho worm is fed, as the native 
name implies^ upon the leaves of the castor-oil plant (ffreinut 
ommttnfQ. This variety may he said to bo entirely domesticated, 
being reared indoors. Sugd silk is obtained from the cocoons of 
ffiriurnia nssamunofr,^ Tho moth, which is remarkable for its size, 
is found wUd in the jangle; but the breed is so far domcsticatra 
that cocoons are bronght from one part of tbe prorince to another, 
and the sdm tree is artificially propagated to supply the wonns 
with food. Baw silk was exporied in 18i8-70 to the extent of 
1,584,716 Ih, valued at £628,871, besides manafactured sBk of 
the mine of £195,887. 

The collection of lac is in a somowhat similar position 
to that of iaxar sUL The loc msoefc abounds on certain i 
jnngle trees in every part of tho country, and from timo 
immoiaorial it has been collected by tho wild tribes in 
Older to be worked up into lacquered ware* European en- 
terprise has tried, with small success to place the industry 
upon a stable and cemnnerative basis; Though locis to 
fouM e^rywhere, the foreign exports aro almost entirolr 
c^mfined to ^Iratto, which dmws its supplies from tho 

™?Ar! “d to a less degiw from Assam 

md hQrzfipur m the North-Westeru Pwvincea Lsc is 
commerce both os a gum (shelloc) and as a dya 
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into roaiyr variclies. Owing partly to unfavourablo coii- 
aitions of climate and soil, partly to tho insnflicioncy of 
grazing ground, and parity to tho want of selection in 
broedingf the general condition of the cattle is miEorahly 
poor. As cultivation advances, tlio area of waste laud 
available for grazing steadily rliminiBlics, and (ho prosjiects 
of the poor beasts aro becoming worse rather than better. 

Their only hope lies in tho introduction of fodder crops os 
n regular stage in tho ngricultnml course. Ttiero arc, how- 
ever, some fine breeds in existence. In Mysore tho unirif 
mahdlf a breed said to have been introduced by Ilydcr 
All for militory poqioses, is stiil kept tip by GovemmenU 
In the Madras districts of NcIIoro and Karnill flio indi- 
genous breed has been greatly itiijirovcd tinder tbe Ftimilits 
of cattlo shows and prizes, founded by British officials. In 
tho Central Provinces tliero is a peculiar breed of trotling 
bullocks which is in great demand for wlicclcrl carriage'^ 

Tho largo and handsome oxen of Cnzcrat in Bombay nud 
of Ilarifin^ in the Punjab arc excellently adapted for draw- 
ing heavy loads }n a sandy soil. The worst cattle ore to 
found always in tho deltaic tracts, but there their place 
is to a largo extent taken by bnlTaloes. 'Iliesc Ia«)t arcBulTaloct 
more hardy than ordinary cattle; their character is main* 
tained by crossing the cows with wild bulls, nnil their milk 
yields the host or clarified butter. In British Biirmnli, 
tho returns sliow that the total nuuihcr of bniTalocs is just 
equal to that of cows and bullocks, beiiq; about 700,000. 

Along tho valley^ of the Indus, and in tho fandy desert Camck 
which stretches into RAjpntfinn, camels supersede cattle 
for ngricultuml ojicrations. In the Punjab, the total 
estimated number of camels is 170,000. The breed of !f ores, 
horses has generally deteriorated since the demand for 
nulitaty purjioscs has declined with tho cstablbhmcnt of 
British sujircmncy. In Bengal Proper, and also in Madras, 
it may Im broadly said that borscs aro nut bml. Tbe rbief 
breeds in Bombay are those of the Deccan and of 
KdthMufir, in both of which provinces Government main* ^ 
tains establishments of stalliims, Tho Fni^ab, however, 
is the chief source of remounts for flio cavolry regiment *>, 
tho total niimhcr of horses in thot province being returned 
ot 80,000, in addition to 50,000 ponies. About iho 
bc|pnning of tho present centun*, a stud department was 
organized to breed horses for the use of the Bengal army, 
but this system was almlishcd ns extravagant oiid liicfli- 
went under tho govcrnor-gcncralsliip of Lord Mnj’O. 
Hemoiints are now obtained in the open market ; but tho 
Government of tho Punjab still mnintaiiis about 130 
stallions, including CO imported from England and 40 
Arabs. The best horses are bred by tho Balucbt tribes 
mong tho wcsteni frontier. The best ponies come from 
Burmah, Manipur ftlio original home of tho now well- 
known ^mo of polo), and BliuWn. Four grcnl homo 
fairs are held in the year-at HAwal Pindf, DctA Glifizi 
Kuan, Jbang, and Dcrd Ismfiil KhAn-^at which about 4500 v 
“*‘'H^®***' 1877-78, and a total sum of abont 
loOu was awarded in prizes; tho average price given 
for nativo cavalry remounts was only £17. In recent 
much attention has been paid in the Puqjab to tho 
reeding of mules for militaty purposes ; and tho value of Mulea 
tuese animals was conspicuously proved in the conzso of 


fodder at oil reasran of the year- Tho.«-e nswl 
yrtiow cholam {So^hum tvoare), suiom 
horee-gnun (DorfrAiv irntyforuo). 
”®^*®**l fodder when cat green. Alten- . 
drolnoge, deep plongliing, the 
inicatlim t* if**?** niMurcs, and the proper utilization of 

cnltare at SiJdatift decided to estahllHh a school of ngri- 
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tli6 opeiations in Afgli&nistdn in 1879—80. Goverament 
TnfliT if gins aboat S^ty donkey stalUons, of wHch foar 
were impotted from Spain, tvrenty-eigbt £rom Arabia, and 
tsrelTe from Bobbaia. Some of the mnles bred reach the 
hs%ht of 15 hands. The catching of elephants is no^ a 
Government monopoly or nnder Goveizunent supervision, 
except in Malabar and l^vancore where the old proprie- 
tors retain the right. The chief source of supply is the 
north-east frontier, especially the range of hills naming 


between the valleys of the Brahmaputra and the Bdrak 
(see aafe, p. 742). Sheep and goats are commonly reared in Sheep 
the wilder parts of the country for the sake of their wool 
Both their weight for the butter and their yield of wool 8°^^ 
are exceedingly low. In Mysore and with considerable 
success at the Saidapet farm, attempts have been made to 
improve the breed of sheep % crossing with merino rams 
Figs of great size and most repulsive appearance are reared, 
and eaten by the lowest of oat-castes. 


Het mn of ApproxinuOa XunUbcrs vf AgriciAlural Stoek and Jm^emails in some Indicai Pmrinees in 1877-1878. 
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srests. The forests' of India, both as a source of natural wealth 
and as a department of the administration, ate beginning 
to receive riieir proper share of attention. Up to a re- 
cent date the destruction of forests by timber cutters, by 
charcoal burners, and above all by nomadic cnltivation, 
was allowed to go on everywhere unchecked. The ex- 
tension of cnltivation was considered as the chief care 
of Government, and no regard was paid to the impro- 
'rident waste going on on aB sides. But as the pressure 
of population m the soil became more dense, and the con- 
strncrion of railways increased the demand for fuel, the 
question of forest conservarion forced itself into notice. It 
was recognized that the inheritance of future generations 
was being recklessly sacrificed to satisfy' the immoderate 
derire for profit. And at the same time the importance of 
forests as affecting the general meteorology of a country 
was being learned from bitter esperience in Europe. On 
many grounds, therefore it became necessary to preserve 
w^t remained of the forests in India, and to repair the 
mischief of previous neglect even at considerable expense. 
In 1844 and 1847 the subject was actively taken up by 
the Govermnents of Bombay and Madras. In 1864 Dr 
Brandis was appointed inspector-general of forests to the 
Government of India, and in the following year an act of 
the legislature was passed (Ub. YJL of 1865). The regnlar 
training of candidates for the Forest Department in the 
schools of France and Germany dates from 1867. Br the 
short interval that has since elapsed, sound principles of 
forest administration have been gradually %stended. In- 
discriminate timber-cntting has been prohibited, the 
bunjng of the jungle by the bill tribes has been confined 
within bounds^ large areas have been snrveyed and demar- 
cated, plantations have been laid out, and, generally, 
forest conservation has become a reality. 

From the point of view of administration, the forests are dassi- 
ned as “reserred” or "open,” I2ie resared forests are those 
rmaer the immediate control of ofiScers of the Forest Department ; 
the y are managed as the property of the state, with a single eye to 
conservancy and_ their fntnre devdopment as a sonrce of 
wemth. Their limits are demarcated after eatvey, nomadic cnlti- 
vation By the h ill tribes is prohiinted, cattle are ezdnded from 
grazmg, des^ctive creepers ere cnt down, and the hewing of tim- 
cor, if permitted at all, IS placed nnder stringent regnlatioiis. The 
OKU fweste are less carefnlly guarded ; hnt in them also certain 
Kin* of tm^frees are presmed. A third dess of forest laTids 
consists of plantations, on whfch large sums of money are spent 
^ impossible to present in a siiigle view the entire 
xesnitof the lahonrs of the Forest Department. In 187il-73 the 


total area of reserved forests in India was estimated at more than 
6,000,000 acres ; and the area has probably been donbled since 
that date. In the same year the total forest terenne was £477, 000, 
as compared with an expenditure of £295,000^ thus showing a sur- 
plus of £182,000. By 1877-78 the revenue Imd increased to 
£664,102, of which £160,308 was derived from British Bnrmab, 
and £126,163 from Bombay. The forest exports in that year in- 
clnded— teak, valued at £406,662; lac and lac-dye, £362,008; 
caontchon<^ £89,381 ; and gnms, £189^685. But no fignres that 
can he gwen exhibit adequately the labour and the benefits of the 
Forest Department; which is giadnally winning back for the 
Gonnfiy the fee-simple of her forest wealth, w-hen it mis on the 
point of being squandered beyond possihOily of redemption. 

The practice of nomadic cnltivation by the bill tribes Nomadic 
may conveniently be described in connexion with forest 
conservation, of which it is the most formidable enemy. Ih 
all the great viigjn forests of India, in Arakan, on the 
north-east frontier of Assam and Chittagong, throughout 
the Central Provinces, and along the line of the Wiestem 
Ghdts, the aboriginal tribes raise their crops of rice, cotton, 

&C., in this manner, A similar ^tem has been found 
to prevail in Madagascar ; and indeed, from its simplicity 
and its appropriateness it may fiurly be called tiie most 
primitive mode of agricultnre known to the human race. 

Known as toungya in Bnrmab, ydm on the nortb-east fron- 
tier, dahya in Central India, kd in the Himalayas, and 
himdr^ in the 'Western Gh&ts, it is practised, without any 
material differences, by tribes of the most diverse origin. 

Its essential features are the burning down of a patch of 
forest and sowing the crop with little or no Ullage on the 
clearingtbns formed. The tribes of the western coast break 
up the cleared soil with a sort of hoe-pick and spade or 
even with the plough; in other parts the soil is merely 
scratched with a knife, or the seed is scattered on its sur- 
face without any cultivation at alL In some cases a crop 
m taken off tho same cleaiinn for two or even three years 
in succession, but more nsnwy the frihe moves off every 
year to a fresh field of operations. To these nomad cnlti.- 
vators the words rhetoi^lly used 1^ Tadtns of the primi- 
tive Germans are strictly applicable — Arm per annos 
mufani ; a superea ager. The wanton destruction tW 
wronght in the forests is simply incalcnlable. In nddi f f n n 
to_ the timber-trees deliberatmy burned down to nlftay the 
soil, the fire thns started not nnfrequently rnns wild 
tbrongh the forest, and devastates many square milPB, 
Wherever timber has any -value from the proximify of a 
market, the fust care of the Forest Department is to pro- 
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on inteition (inclnrivc of Sind* wm £235, 000, -£65, 000 under tho 

towmo parts of tlio J-niyal. irrigation is only one degree less 
ncecsBaiT than in Sind, lint tlio soiirees of «ippfy «« more nnme- 
roa. In llio northeni Irocl, nnder the nimnlajw, and in the upper 
relleys of the rivere, water ran ^"hmine ljjr dicing, widls ^lre^^ 





tuns ™ 'in the ame ilcaring; the . 

Mnc flU thnnm into the ground together, nnd each crop npcning 

&cepttothc cyc5of nforort 

of ,/dm cultivation is n veiy pctuicsque mght 
Men, \romen, and children all work together with n ^ 
trees must he felled and hnmed, and the bcc* 1 sown, beforo the 

™IrSation is eveiywhcte dependent upon tbc two supremo 
considerations of water supply and land leveJ. The sandy 
desert that extends from the bills of R&jputhna to tbo basin 
of the Bidos is more absolutely closed to irrigation tbra 
the confused system of bill and valley in Central Indio. 
Farther west, in the Indus valley, irrigation becomes 
possible, and in no part of India has it been conducted 
with greater perseverance and success The entire province 
of Sin^ and har^y less the lower districts of the Punjab, 
are absolutdy dependent upon the floods of the Indus. 
Sind has been com^oed to Egypt, and the Indus to the 
Nile ; but, in truth, the case of the Indian provinim is the 
less favourable of the two. In Sind the average rainfall is 
barely 10 inches in the year, tha soil is a thirsty sand, 
and, above all, the river does not run in confined bank<t, 
but wanders at its will over a wide valley. The rising of 
the Nile is a beneficent phenomenon, whose effects can be 
calculated with tolerable precision, and wliich the in- 
dustry of countless generations has brought under control 
for the purposes of cultivation. In Sind the inundation is 
an uncontrolled torrent, which oftentimes docs as mucli 
harm as good. Broadly speaking, no crop can be grown in 
Sind except under irrigation, and tbereforo tbo total cnlti- 
'vated area of about S million acres may be xegnrdcd ns 
ontirely dependent upon artificial water-supply. Hie sup- 
ply is derived from toe river by two main classes of canals 
-^1) inundation diannels, which only fill when the Indus 
is in flood, and (2) perennial channels^ wliich cany off 
water by means of danis at all seasons of the year. Tlie 
former are for the most part the work of ancient rulers of 
toe conntiy, or of the cultivators themselves; tbo latter 
have been constructed since the British conquest In both 
cases care has been taken to utilize abandoned channels of 
the river. It is impossible to present a complete 'mew 
of toe results of irrigation, for in some province^ os in 
Slu^ It is treaty w a department of land administration, 
whue iu others it is almost entirely conducted by private 
enterprise, ^ 

returned ns irrigated 

Fhaleli, and Pinyan ; the tcMreoeintBwem nliMtf i\ni\ 

enniely creditei 


nnrt-r+Tsrei. y ^-|r-vere about £190,000, almost 
irW aak aim .™“*“>?^o^hmdtevciMie. In the same year 

Md MaiSyWn“te 
tfia ^ idoM 1^0 coast, tlic licavv loeiu rain- 

Tig the water 
coDflideTablo 


10 to 30 feet below tlic nurfafe. ]ii tlie wnth, towards Find, in- 
undation cliannrh arc mmal; while the Midand tractn that n-i 
between the Iamot of the jnniji rivere w c now 

nrri*» 
indh Mulls 

nnd 1,018, Sfp^ hv public climnelis, giving *i tolnl iiiiiloMrngation of 
C.Gin.oa.'^p flcro^, or 29 percent of theaiUivnlrd arcji. ,Tlic ]nin( iwl 
Government worknnro tlicAVrsIcrn .liiiuna cinal, tV Biri I>oih 
canal, and tlio Sirhitid, tbc laH of winch, w»ib the la^r^t 




£91,019 as indirect ; the total rovcniic charges on works in 

were £224,310, of wliich £MM19wa«» furnnint^rnmiw. antlXii.fP/ 

for intcrcit, thus shoivlng a ^^r|dn^ of £T»K7^7, On ihc u r-Uni 

Jumna canal alone the net profit vra^£S3, 11 Ih 

Tlic North-Western Provinces i-n-scnl in the grrat rfMA, or hirfi 
land iK'lwvcn the Gangis and llw Jumni, a continnation of tlic 
fcalnws to bn found in lh»* Up|*tfr Ihuyili. Tile local rain- 
, indcwl, is higher, Iml l^foro tV days of Artifiri-d imgatmn 
occasional df'ficlcncv rcp«il«lly resnU«l in tctriMe fanuncH. It i*« 
intliistmct that the uritisU Gov« mmt nl lixs l*ecii t>«rhip^ ino't 
Fucccsiiful in averting th** cahmily of drought- In Sind imgation 


is an alKoluto 2 icc«.M‘ty ; in l-owrr Ih-ngtl it miy b- tvginhil 
A luxury ; but in the gro^il river Imhis of h pp^r indn 


almost ns 




““'w^wiiomuo(va7iiaeiitwoi‘t«tro« ri,s«XiayA^^“™“B ainaj 


from wens in the NoTt)>-WfHrt#ni IVmdncei no infiwmalinn is 
Avoilahle. The great Govrninwnl works an* llie GanstC'i canal, th<* 
r.astcm Jumna canal, the Agm caniK and th<* l/iwcr G%ngc< 
canal, the last of which is not yet complete. Up to the do**'* of 
18r7-78 the total outlay had liecn £5,C73,t01. The gro« inc-tmc 
in thot year wuv £438,139, of nliirli £337,512 was tlvrived from 
water rates nnd £100,294 rrom^llhnne^l land rfviiine; th** worfc- 
ingexpenses anioiintctl to £143,954, leaving £294,132 for ^ur| 1 lu• 
profits, or C‘77 per cent, on the total rapilal evpeiideil on worU in 
openition. Tho total area inrigatetl was 1,401,429 a^w«, of whirh 
more tlmn two-thinU were nqqdiiHl by the Ganges eaiiAl. Of the 
total area, 415,959 acres were under wheat and 139, UTd and<'i 
Eucar-cane. 

Into Oudh no irrigation works hare yet been iiitro<lnecd by 
Coremment. A toleruble locil minfall, tin* nuntial overflow of the 
rivers^ nnd an abundance of lon-lring swamp* coinbim* to funiidi 
n water supply that is amph* in nil oniinniy yenro. Arronling to 
tho settlement rctiims, out of n total cultivated area of 8,270,171 
acre*, 2,957,397 acre*, or nearly 3Si>^r cent, areirrigntrdl)ypri%'ate 
individuals ; Imt this figure must inclnde low lands watered liy 
natural ovcrtlow. 

^iroughont the greater psrt of llengsl there is no demand for 
artificial lrTjgntioii,Tiut the solicitude of Government lias undertaken 
to construct works in those exceptional tracts where experieticc lias 
shown that occasional drought is to lie feared. In the lower valleyv 
of the Ganges and tlic Ilnihinainitro, and along the deltaic sealioaTil, 
flood is a more formidahle enemy than droui^t, nnd embankments 
there take the place of ronala. Tlie I'uhlic orka BiqKirtmcnt has 
nlt^ther nhont 2890 miles of omhanknicnta under Ita charge, upon 
which £70,105 was expended in 1877-78, either as direct outlay or 
in advances to landowncta. The broad fclrip of northern llengsl 
and Belmr, stroteliing lictween the Himalayas and the Gauge*., is 
Also rarely visited by draught ; tlion^i, when drought docs come, 
the exccssivo density of tho population brings the danger of fnniino 
very near. In Rinn alone it has been found iieccsjarj’ to carry out 
conmraliycly small sclicme for ntiliring the tH<cliatge of the 
nver Gandak. The great irrigation works iu Bengal are two In 
number, and Indong to two different types- (1.) In the delta of 
Oiipi an extensiyo system of canals has been cnnstnicted on the 
A toose lower down on the Coromandel roost, which oro 
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dirceth* remunerative. But 
of rtw? Vi®? V*® province from a wpolilion 

Ihe money will not Jmve been 
*• J" !?"'H tochniRe of tho 

tho nystcm of engineering followed 
landSrte^V-y?*' “4V.® ™Mtc o comparatively Ihirb^ strip of 
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has era now heen severely ftlt. In this enso nls^ tho expenditun 
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must be regarded ratbor os an insnrance fund against famine than 
asTeprodnctlYe outlay. The xrorks are not jet complete, but the 
experience already ^ned proyes that irrigation is uunted even in 
ordinary seasons. Up to the dose of 1877-78 the total expendi- 
ture on capital aoqount for all the irri^tion works in Bengal was 
£4,653,803; the gross income for tne year 'was £49,477; the 
^ working eamenses were £70,286; and the estimated inter^ on 
capital, at ^ per cent, amounted to £203,971, thus showing a net 
dendt of £22^780. The area irrigated xras arout 400,000 acres. 

In the Madras presidency, and generally throughout srathem 
India, fadlitles for irxi^tion assume a dedsiye importimce in 
determining the diaracter of agriculture. Crops dq^endcnt on the 
rainfall are distinguished as ** dry crops,” comprehending -^e large 
class of millets. Bice can onljhe ^wn on ** wet land,'' whidi 
means land cabbie of being irrigated. Exc^ on the MalaW or 
western coast, rae local raii&ll is nowhere sumcientlyau^loorsufiB- 
dently steady to secure an adequate water supply, l^eiywhere 
else water has to be brought to tiio dslds from nvers, from tanks, 
or from wells. Ont of the total cultiyated area of Madras, only 16 
per cent, is classified as wet laud the rest is at the merqr of 
the monsoons, From time immemorial an iudostrious population 
has made use of all the means available to store up me rainfall 
and direct the rirer floods over their fields. The upland areas are 
stndd^ with tanks, which sometimes cover square mOes of ground; 
the rivers are crossed by innumerable anicn& or dams wliic^ 
the floods are diverted into long aqueduote. Most of these works 
ate now the property of Government, whidi annually expends large 
sums of money in maintenance and repairs, looking for lemimera- 
tion only to the angmented land revenue. !nie average rate of 
assessment is 9d. 6d. per acre on irrigated land, os compared with 
only 28, 3d. per acre on nnirrigated land.' It therefore, not only 
the duty but the manifest advantage of Government to e^nd the 
facilities for irrigation wherever the physical aspect of the country 
'Will permik The deltas of the Goddvariy Ihe Kistna, and the Efiveri 
-(Cauveiy} have within recent 3 *eara been traversed by a network of 
cands and thus guaranteed against any risk of famine. Smaller 
works of a sunilar nature have been carried ont in other places ; 
while a private company, with a Gavemment guarantee, has under- 
taken the more diifictdt teak of utiUzing on a grand scale the waters 
of the Tungahliadra amid the hills and vales of the interior. 
Acc^ing to the latest statistics, the total irriga^ area of the 
presidency is about 5 million acres, yielding aland xevenne of about 
2 millions sterling. Of tliis total, 1,680,178 acres, with a rarenno 
of £780,778, ate iirigated by eight great ^tems, for which revenno 
and capital accounts are^ kept. The minor worlm consist of about 
35,000 tanks and irrigation canals, and about 1140 anients or dams ^ 
across streams. 


'In Mysore, tanks, anients, and wells dqg in tho.diy beds o] 
rivets aubrd the means of irrigation, but wot cultivation is there 
even rarer than inJMadras. After the disastrous famine of 1876-78 
some comprehensive schemes of throwing embankments aorosa 
liver valleys wero undertaken hy Government In flic Oentral 
Trovinm irrigation still remains a matter of private enterprise. 
According to the settlement returns, ont of a fotol cultivated area of 
13,610,503 acres, 804, 8T0 acres, or 6 per cent, arc irrigated by 
^vate individuals. The only Government work is a tank in the 
district of Mimdr. In BritiA-Bnrmah, os in Lower Bengal, em- 
bankments take the place of canals, being classed os '/irrigation 
works ' in tiie anuuBT reports. Within the last few years Govotn- 
xnent has spent about £318,000 'under this heading, in order to save 
^ Irawadi from destructive inundation. 

The following figares, applying to India as a whole, parKally 
show how the Government has performed its duty as a landlord in 
undert^ng productive public works. Daring the ton yean ending 
Uaxrii^T^a total snm of £10,457,702 was expended on irrigation 
under the budget headmg of extraordinaty,'’ os compaxm with 
^8,836,321 expended on state railways in the same period. In 
the twelve -months endipg at the same date irrigation yielded a 
gross income of £406,142, as compared irifh £548,528 denvod from 
state mlwaw; whUe £870,747 was chaiged to revenue account 
against irrigation and £420,764 against state railways. 


ItTCEBITAL CoHOnTNIOAIION. 

SaUaaps. — ^The ezisting E^Btem of railway commimica- 
tioQ in India dates from the administration of Lord 
Dalhonsie, who brought to bear upon this question an 
experience gained at the Board of Trade when railway 
speculation in England was at its height. The first Indian 
line was projected in 184B by Sir Macdonald Stephenson, 
who was afterwards active in formingthe East India Bailway 
Company ; but that prematnre scheme was blighted by the 
financial panic that followed soon afterwards in England. 
Bombay, the city that has most benefited by railway enter- 
prise^ saw the first sod tnmed in 1850, and the first line of 
3 miles to Th&nd (Tanna) opened in 1853. The elaborate 
minute drawn' up by Lord Dalhonsie in the latter year 
still faithfully represents the raBmiy map of India at the 
present day, thouj^ modified in detail by Lord Mayo’s 
reform of 1869.' liord Dalhonsie’s scheme consisted of a 
few trank lines, traversing the length and breadth of tibe 
peninsula, and connecting all the great cities and military 
; cantonments. These trank lines were to be constructed 
by private companies, to whom Government should 
guarantee a minimum of 5 per cent, interest on their 
capital expended, and from whom it dionld demand in 
return a certain measure of subordination. The system 
thus sketched out was prompt!;^ carried into execution, 
and by 1871 Bombay was put into direct railway com- 
munication with the sister presidencies of Calcutta and. 
Madras. The task Lord Mayo had to undertake was the 
development of traffic by means of feeders wHch should 
tap the districts of production and thus open up the entire 
county. The means he determined to adopt was the con- 
straction of minor lines by the direct agency of the state, 
on a narrower gauges and therefore at a cheaper rat^ than 
the existing guaranteed railways. 

The gnaranteed lines, indlnding the East Indian, which was 
tiansfcmd to Government in 1879 in accoidimce with 
applicable to all alike, comprise the foUowiim: — the hkurti Indian, 
mnnii^ up the valley of the Ganges from C^lontta (Howrah) as 
for as Ddm, with a hranch to JahSpnr; the Great Indian Penin- 
sular, whiih starts from Bomh^ ana sends one arm north-oast to 
Jahalpurj with a bianoh to Hdgpnr, and another sonth-eost to 
the frontier of 'Madras ; the Madias line, with its tenninns similarly 
at Madras rity, and two arms rnnning re^otively to the Great 
Indian Peninsular junction at lUticbtir and to Bqrpur on the oppo- 
site coasts with bnuchos to Bangalore and Bella^; the Oudh rad 
Eohukhand, connecting Luclcnow and Moiaddbad with Gawnpnr 
and Benares j the Bombay, Baroda, and CSeutial bdia, which rnna 
duo north from Bombay tiuough the fertile plain of Gnzexat, rad is 
d^in^ ttltimately to be extended across ]^pntdna to Delhi; the 
Sind, Punjab, and Ddbi, consisting c£ three sections, one in Lower 
Sind, another from Delhi to Lahore, and the tiiird from Lohore 
to Mdltdn ; the Sontii Indian (the only one on the narrow gauge), 
in the extreme south, from Gape Comorin to Madras city; rad the 
Eastern Bengal, traversing the richest portion of the Gangetio dnlt p . 
The state lines are too numerous to ho described ain gly- They in- 
olnde the extension from Iiohore to Peshdwar on the north-west 
frontier which at present stops short at Jholum; the “mi&toK 
unk, from Mdltan to Hydenoad, thus bringing the Punjab into 
direct connexion with its natural seaport at irnwtehf (opened 
Aronghont in 1878) ; the line up the valley of the Irowam from 
■Kan^on to Promo ; and eevonil wort lines which liave been con- 
strncted entirely at the expense of native states. 


• 

MHcn. ' 
Opm. 

CnpItAl 
. Sapended. 

Kainbcr of 
Fauengen. 

Tons of Goods 
and Hlnends. 

V. 

Head of 
IdveStoclCa 

Gross 

Bccelpts. 

Gross 

Expenses. 

Not 

Earnings. 

Guaranteed raihrays 

State railiniTS 

6044 

2171 

£95,480,863 

19,628,691 

8^206,670 

6,289,173 

7,166,206 

1,006,412 

s 

£9,603,721 

901,082 

£4,601,698 

705,246 

£6,002,028 

196,787 

Totals 

8216 

£115.059.454 

88.496,748 ' 

8,171,617 

694,249 

£10,404,768 

£6,206,988 

£6,197,816 


ouuw i nuio oi lauway to oveiy 109 square miles of 
the area of Bntish India, or to every 179 square mi& of the area 
or the entire peninsula. The average cost of constraotion per mile 

thewS^r^t^i^ ^WjOOO. Tte raaranteed railways, embraeing 
tne great trunk lines throughout India, are on the “ broad gauge” 


of 6 fret 6 inches ; tiie state lines follow as a rule the narrow or 
metre @iuge of 8-281 feet. • 

J?oa<?s.— As the railway system of India approaches its 
completion, the relative importance of the roads naturally 
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trade distributed along the coast The western side has a 
Buccession of tolerable harbours, from Goa to Codiin.^ On 
the east there is not a single safe roadstead nor a navigable 
river, but ships anchor some distance off the shore at 
Madras, and at other points, generally near the mouths of 
the rivers. Of the total foreign trade of India, Calcutta 
and Bombay control about 40 per cent, each; Madras has 6 
per cent., Bangoon 4 per cent, and BaiAchi 2 per cent., 
leaving a balance of only 8 per cent, for all the remaining 
ports of the country. Calcutta and Bombay may be called 
the two centres of collection and distribution, to a degree 
without a parallel in other countries ; and the growth of 
their prosperity is identical with the development of Indian 
commerce. . 


Foreign Trade of India for Forty Tears, classified accordvig to 
Quinquennial Periods, in JUitlions Sterling, 


Periods. 

Average Importa 

Averago Exports. 

Cotton 

Manniko- 

tures. 

Total 

Merchan- 

dise. 

Trea- 

suia 

Baw 

Cotton. 

Total 

Merchan- 

dise. 

Trea- 

auxe. 

Balance 
of Ttado 
Inelnding 
lYcasure.* 

1840-44 

8-19 

7-6D 

276 

2-84 

14-14 

048 

+ 4-17 

1846-49 

8'76 

s-u 

307 

1-68 

16-68 

1-82 

+ 4-79 

1880^ 

6^16 

11-06 

4-79 

8*14 

1902 

1-00 

+ 4-17 

1866-69 

6*94 

lo-es 

11-27 

3-11 

24-93 

0-92 

- 100 

1860-64 

10-92 

28-97 

17*09 

15-56 

42-16 

1-02 

+ 2-11 

1865-419 

15-74 

81-70 

17-62 

25-98 

65-86 

Z-80 

+ 8*84 

1870-74 

17-56 

38*04 1 

826 j 

17-41 

6625 

1-59 

+16-54 

1875^9 

1889 

38*36 j 

0-86 , 

11-52 

60-82 

281 

+14-91 

General i 
Avenge, 

} 1M7 j 

21-82 1 

1 

0-34 

10-09 

36-04 

1-37 

+ CT5 


The preceding table, which has been compiled from 
materials famished by the Parliameniary Abstract for 
1879, demands a few words of explanation. The average 
of quinquennial periods has been taken in order to coun- 
teract, as far as possible, accidental fluctuations. The two 
columns giving the imports of treasure and the exports 
of raw cotton both show exceptional increases between 
1855 and 1869, due mainly to the effects of the Mutiny 
and of the American War. Far more instructive are the 
three columns giving the imports of cotton manufactures 
and of total merdiandise and the exports of total mer- 
chandise. Each of these three, without exception, exhibits 
a progressive increase in every one of the eight quin- 
quennial periods. In the full period of forty years the 
value of cotton goods imported has multiplied sixfold; 
the value of total merchandise imported multiplied 
fivefold ; and the value of total merchandise exported has 
multiplied more than fourfold. 

Before examining in detail the histo^ of some of the chief staples 
of trade, it may be convenient to give in this place the statistics of 
a single year, — ^1877-1878, which was a year ofmflation, do&pite tlie 
incidmeo of fiuiiine in southern India. In 1877-78 the aggregate 
volume of foreign sea-borne trade exceeded 126 millions sterling 
in value. The transactions of Government show an <n 

£2,138,182 and an export of £36,615. The imports of merchandiso 
were J^9,386,003, and of treasure £17,855,460 ; total imports, 
£56,691,468. The exports of menhandise were £65,185,718, and 
of treasure £2,155,136 ; total exports, £67,840,849. These figures 
show an excess of exports over importo (iududing treasure) amount- 
ing to £8,494,250, and an excess of treasure imported to tlie 
amount of £15,200,824. The total number of vessw that entered 
and deaxed was 12,587, with an a^regnte of 5,754,379 tons, or an 
avmra of 459 tons each. Of the toml tonmfgo 76 per cent, was 
Britidi, 7 per cent, ^tish Indian, 4 per cent, native^ and 18 per 
cent, foreign, — American, Itdian, and French being bert represented 
in the latter class. Tiiere was also a land-borno frontier trade esti- 
mated at 7f millions — ^imports into India 4^ millions, exports 8^ 
millions. The grand-totd of the land-homo and sea-borne fordgn 
trade of India in 1878, was 134 millions. 

The following tables. jpve the principal items, together with the 
totals, of import and export for 1877-78, drawing the quantities 
wherever possible, as wdl as tlie values : — 


> Hie pius sign (+) stands for excess of exports, or so*cnUed favourablo balancic; 
of trade; the minui sign (-) stands ibr excess of Imports. 


Foreign Trade qf British India in 1877-78. 

Imports, 





Cool and coke 

tons 

Cotton twist and yarn... 

1b 

Cotton piece-goods^ 

Grey 

3*08. 

White....... ...... 

n 

Colonred*. w . M . a a . f . • . 

19 

ntherMita. 1 

Total cotton goods.. 
Hiirdirare and enUenr . 

PMOooev 

w — ooom 

Uonors— 1 

Ale, beer, porter ...... 

gals. 

Spirits 

II 

wines and Uqnenn... 

It 

Other sorts............... 

ti 

Total llqnon „ 

Madilnery, &c. 

........ 

Metals— 

Copper 

cwts. 

Iron....... 


Other sorts............... 


Total metals 


Provisions 

Ballway plant 




tons 

fink, mil'............... 

1b 

SUfc^' manufactured 

yds. 

3plCC8 ........................ 

lb 

Sngar 

cirts. 

Woollen goods ........... 

yds. 

Mtsccllaneons 


Quantftles. 


Vidae. 


£ 


Goiilss 

80,194^125 

992,687,679 

216,024^800 

160,648,718 


2,860,408 

11,602,858 

2,980,100 

2,464408 

809,248 


£ 

667,607 

1,007,082 


20,172,716 

448,228 


1,828,077 

787,714 

496,738 

14^160 


2,670,684 


818,070 

647,661 

486,020 

4,808 


820,108 

2,487,721 

880,780 


8;088,618 


1408,176 

1,4^661 

671,728 


264,281 

2,102,980 

8,338,716 

68,128,187 

476,105 

7,069,603 


1,401459 

860,997 


8,005,464 

868,797 

907,002 

401,866 

678,069 

804,888 

488,884 

708,086 

782,781 

64n,693 


Thtal merchandise., 

Treasure 

Government stores 


89,886,008 

17,866,460 

2,138,182 


Grand total ...... 


58^829,046 


Quantities 


Value. 


ColTee flij 

Cotton, raw n 

Cotton piece-goods yds. 

Cotton tirlat • sooeoeoMOMeo lb 

Indigo.......... cwts. 

Othor dyes.................. „ 

Grain— 

nioo............... „ 

Wheat...... „ 

Other sorts.. ^ 

Total groin „ 

Hides and skins .......... na 

Jntc,ravr .................. cats. 

Jntc^ maunfactared 

Lac^ excepting lac-dye cwts. 

Oils Mt.M.M.M.M.M.M.ta.... 

Oplnm ...M...aM......aM.XihC8t8 

Saltpetre. • M. M a .. a ....a ... a . cwts. 

Seeds— 

linseed „ 

nape ...................... n 

Gingdly or til „ 

Other sorts ....Man..... „ 
Total seeds............ „ 

Sflh, niir.......... lb 

Silk, manufactured...... yds. 

Spices .•■■aM.a..M.Ma.....a. lb 

Sogar enrta. 

TDa...aa.a..a.awaa.....a.aM.. lb 

Timber, teak. tons 
Tobacco ............M........ lb 

Wool, raw 

WooUen manufactures..... 
Miscellaneous 


83400,634 

887,410,024 

17,646491 

16,600,291 

120,605 


Total Indian produoo ....I 

Fordgn merdiandise............ 

Treasure 

Government stores 


6,840,160 

879,806 


26,648,842 

22416,817 

6,460476 

96^076 


7,108,018 

8,108488 

1,158402 

685,812 


12,187,020 

1412,810 
1,585,468 
18405,085 
844,126 
88,459476 
66489 
11,102,288 
28,076420 
V — 


£ 

1,888|499 

0,388,584 

442,286 


6,950,276 

2450,090 

826,884 


4^224429 

1,918,438 

648426 

869,191 


8,494484 

400,660 


10,184,100 

8,766487 

8418,U4 

771,127 

888,089 

871462 

12474,865 

879,002 


7,860484 

708449 

161480 

226416 

74&4&1 

8,044^671 

406,652 

98487 

948,046 

207478 

1474,029 


61,143,688 

2,042,180 

2,166,186 

86,616 


Grand totd. 


67,877,464 


As regards tihe imports, the first thing to notice is the p^,^pal 
enormous predominance of two items — cotton goods and imports, 
treasure. On an average of the last forty years, cotton 
goods form 33 per cent., or ezactiy one-third of the total, 
and treasure an additional 30 per cent. Next in order 
come metals (copper, which is largely used by native 
smiths, slightly exceeding iron) ; Gh)vernment stores, in- 
cluding munitions of war, boots, liquor, and clothing for 
soldiers, and railway plant ; liquors, entireVfor European ' 
consumption ; coal, for the use of the railways and mills ; 
railway plant for the gaaranteed companies ; provisions, 
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madiinexy and nuli-vorb, and manu&ctured ailk. It will 
tihns be seen that^ witb. the single exception of iUnnchesto 
goods, no articles of European mannfactore ate in demand 
for native consumptiooi hut only for the needs of the civi- 
lized administration, and no raw producei except copper, 
iTon,and8a2h t 

Cbttoa Ctonadcring that En^bnd's export trade witn India thus 
£ 0 ^ mainly depends upon jnecogoodsi it is curions to recollect 
the Uistoiy of cotton manufacture. In the teginning of the 
17th centoxy the industry had not been introduced into 
England, and whatever demand there was fqr cotton in 
that connfciy was satisfied drcnitous importatioiis from 
India itself, where cotton-weavir^ is on immemorial 
industry. In 16il Maucdiester cottons,” in imitation oE 
Indian calicoes and chintzes, were still made of wool. 
Cotton is said to liava been first manufactured in England 
in 1676, To foster the nascent industry, a succession of 
statutes were passed prohibiting the wear of imported 
cottons ; aud it was not until after the inventions of Ark- 
wright and others and the application of steam os a motive 
power had secured to Abmehester the advantage of cheap 
productioa that these protective measures were entirely 
removed. the present century Lancashire has rapidly 
distanced her instructors. Duiing the five years 18iO-45 
the annual import of cotton manufactures into India aver- 
aged a little over £3,000,000 sterling la each subse- 
quent quiaquennial period there has been a eteody in- 
crease, until in the year 1877-78 the import reached the 
unprecedented total of £20,000,000 sterling, or an increase 
of more than sixfdid in less than forty years. 

Tressoxa The importation of treasure is perhaps still more extra- 
ordini^, when we bear in mind that it is not consamed in 
the usings but rejoins permanently in the conntiy/ Dur- 
ing the same period of forty years the net import of trea- 
sni^ deducting ^port^ has reaped the enormous aggregate 
of jmt 319 millions sterling, or more than £1, Qs. Od. per 
head of the 240 million inhabitants of the peninsula. Of 
^urae, by far the larger portion of this was silver, but 
toe &ixres for gold are by no means InconsadernUa Daiv 
ing toe ten years ending with 1875, when the normal value 
of sQver in terms of gold was but little disturbed, the total 
treasiire into India amounted to jnst 99 
mdhons ; of this total 62 J millions were in saver and 3CA 
millions m gold, the proportion of the latter metal beinl 
tons tmnstdmbly more than one-third of the whole. On 
»<xport8 from tlia imports, tbe attmetion 
sIjSS* ^ Of tl>8 total 

larar ^ re-exported, while for 

SZm? preportion wii^ 29 peTcent 

normal state of thfa® 

value of alver was at Slowest ^ 

hoards of BoldforexnortMT^*’ «irewuponits 

•^t imports half^iSiM « 

tW the gold ^ estimated 

1^000%“"*“™““ «»»™nts to 


of 
nulUon 




W>''gold areonnts to about 

siimrar aud £2,960,000 

soveidazM In addition, 10 

and the 


In 1877-78 raw oottou for the Hist time for many years foils Into 
toe second place, being surpassed bv the aggregate total of .foo*! 
gcains $ oil-seeds shoar os a formidable <^m]|itftitqr to cotton ; jute 


gnuiw I Uii-9Ci»u BMun us a iViwiuKvaa vuiiijwiikwa tv wttvii , juts 

snrpos^ indigo, and tea conics close behind ; while cotton manu- 
factures are nearly as valuable os coflec. Tlie imiiorts of sugar, in 
value tbough not in nuontiU*, exceed the cxjiorts ; the trade iu 
raw silk is about equally balanced ; uhile spiccs, ouoe the gloty . 
of Eastern trader U'cre exported to the value of only £226,616, os 
compared with imports more valuable and nko tnofdd lai;^. 

The export of raw cotton has been subject to excessive variations. Kaw 
At too close of the lost oentnxy cotton was sent to England in Litton, 
small quantities clucily tbojproclucc of the Central Provinces, col- * 
lected at AlfRaw and sliip^icd at Calcutta, or the produce of 
GuECiut, de8|iatdiQd from Surat In the 1805 the toUd 
export of cotton from Surat uas valued at £108,000; in the 
Bouie year the English returns show only 2000 boles of East 
Indian cotton imported into Great Britain. But this figure 
was fw below the average, for by 1810 tlie cuxTcsjionding number 
of bales hud risen to 70,000, to sink lu^in to 2000 in 1813, and 
to rue to 248,000 in 1818. Bombay did not begin to partiui]ialo 
in this trade until 18 !Up, but lias now acquired the iireoticol 
monopoly, since tbe tnlhiay has diverted to the west the prince 
of the Central Provinces. In 1631, when tbe commerce of India 
was first thrown o{feii, 33,000,000 lb were exported. Analyring 
the cx|)orts of cotton during the forty rears since 1840, w« find 



even beiore the American exports were cut off ly war in 1861. 

Inam then made the luost of her op|H>rtiinit 3 ”, though quantity and 
quality ^d not keep iioce with too augmented price- The highest 
figures of value was attained with 374 millions stcriing In 1666, 
rad the bluest fi^re of quantity with 803,000,000 lb in 2866. 
Tiienwiqrtu tiio demino ImslHrcu constant, toonglisoiucnhatinegu- 
**w, the lowest figures both of quantitj* ond %aluc being tooso of 
18/ ^79. The most recent fentuie of the trade is the comixmlivcly 
small amount shipped to llio United Kingdom, and the even distn- 
bution of the rest among Continental jiorfs. T7ie exp^ of raw 
cotton in 1876-70 amounted to £7,014,091, and of twist and 
cotton g 0 (^ to £2,681,823. 

Second lU-fiuiMMiaiioe to cotton os a raw material of British moxiu- Jute, 
fseture Mines jute, the trade in uhicli is n creation of less than thirty 
years. At too time of the London Exhibition of 1861 jute fibre was 
praetiraire untned and unknoan, uhilo attention nas even theii 
actively drawn to rlicaor China grass, nhidi nmains to the present 
• / JurnianogcaWo iy any cheap process. Fioni t.me immemorial 
graun in the swamps of Lnstcni Bengal, and lias been 
clothme As early cs 
1706 Dr Boxbuigh called attention to the commercial loluo of the 

« Gaidcus oJ Calcutta and 

fremtlio Foifanliirc wesrew, 
qmuimHinJal iwriod*, tlio ex- 

Uslinif Ai.!^ *“ 1863-68 n»d4,8S8,162 cuts, in 1868-73. Tbe 
to^icst nmiro Kadied wcic in the \i*r 1Sj2~T3. »jib 7 OSDlP 1 ’> 

of nianufnctiirtd jute £3,088,413^. 

1MV i. noticed, is now in tbo sggtcBSto 

BSto & •« 'i® ® ®'*V^ *‘®“* Mjfw^t. Bice and 

r*’‘. freni Bengal, and from wheat 

- Bniijicso nec, winch is annually csiwrtcd to the 

XIjSed Kincdom^iiM'i®* '* ontcjed as consigned to the 
IJnim«T.«ISS^Hr“®”F^' ‘““““Uer of fact, the nrofleets from 

"“Jaretl'oare diverted to 
iiolv of . ^tincntal ports, Infita has a practical mono- 

iXit th?^^s’;!±**- «P®rt duty is le^-ied K 

tmdehasaince ’ 

eboXl of wheat was 

iu 1877-78 it exceeded ^uctcnscd year by year, until 

Btorltoe. In too fnSni^I?!? ot ncnrl^^ 

nothing, owing to the^SSii^STii*^® quantity fell away to almost 
Iqg dismets. Tlie iu the prodne* 

IrSia, but hitiierto Ipocjiwl wheat-growing tract in 

Veat^ oome Som the Eortli- 

thearedeqinttocdbyiail^feilrj?® ** Ckwnpur and 

i»M76^a7t«!<»S.S The total export if groin. 

having heeu duty previous to that date Oil-«eds.' 

i-n ceat mtvaierm. Ten j-ean beforo, the average 
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export TPBS oalvafaoat 4 million civt& a year ; but tbe fiscal cbau^, 
coinciding with an augmented demand in Europe, iias cansed an in- i 
crease of tl^fold. In 1877-78 tbe total export amounted to 
12 , 18/9020 ctvts. , rained at more than 7} millions sterling. Of tliis 
Ben'ml contribnted 7f 709,220 cuts., and Bombay 8,179,475 cirts. 
LinlUd and rape are consigned mainly to tbe United Kingdom, 
urliile France takes almost tbe entire quantity of i(l or gingelly. 
The export of oil-sccds in 1878-79 was %-alaed at £4,682,512. 

Indigo ^ actual amount, though not in relative importance, indigo bolds 

csddves its own in tbe face of competition fiom aniline dyes. Tbe export 
" of 1877-78 amounted to 120,605 cwts., valued at /^,494,834, being 
I the invest fignres on record. Of this total Ben^ yielded 

99,402 cwt&, and Madras 16,899 cwts: In 1878-79 the export 
of indigo amounted to 105,051 cwts., rained at £2,960,468. 
The most noticeable featore in this trade is the diminisbfng 
proportion sent direct to England, and tbe wide distribution 
of the remainder. Of other dyes, safflower has greatly fallen 
oS^ being now only in demand fora rouge in China and 
the export in 3877-78 was 3698 cwts., rained at £14,881. ^The 
export of myrohalans, on tbe other band, was greatly stimu- 
lated by the Bnsso-Tnrldsh war, which interrupted the supply 
of valom and galls from Asia 3Iinor. The quantity rose from 
286,850 cwts. in 1875-76 to 537,055 cwts. in 1877-78, rained 
in the latter year at £280,526. Fracticallv the whole is sent 
to the United Kingdom. Turmeric, also, euihits an increase to 
146,865 cwts. in 1877-78, rained at £123,766, of which the 
TJhxted J^gdoin took about one-half. Lao-dye, like other lands 
of lac, shows a depressed trade, the exports in 1917-7% haring 
been 9570 cwts., rained at £29,009. 

IX 2so other export has made such steady progress as tea, which lias 
mnltixilfed more tl^n fourfold in the space of ten years. In 1867-68 
the amount was only 7,811,429 lb; by 1872-73 it had reached 
17,920,439 lb ; and in 1878-79, without a ringle step of retrogres- 
sion, it had farther risen to 34,800,027 rained at £3,170,118. 
Indian tea has now a recogniz^ position in the London market; 
gcnendly arera^ng about 4d. per lb h^her in mine than Chinese 
tea, bat it has faued to win acceptance in most other countries^ 
Dfiee. excepting Australia. The exports of coffee from India are stationary, 
if not dedinxng. The highest amount during the past ten years 
-* ' was 507,296 cwts. in 1871-72, tbe lowest amonnt 298,587 cwts. 
in 1877-78, rained at £1,388,499. In 1878-79 the ^ort was 
842,268 cwts., rrined at £1,548,481. 

stton Of manufactured goods, cotton and jute deserve notice, thon^ 
id jute by far the greater part of the produce of the Indian mills is oon- 
lanufac- snmed locally. The total value of cotton goods exported in 187^70 
\xex '^vas £1,644,125, bring an inmase of nearly threefold as compart 
r with 1874-75. The exports of hrist and 371111 , qiun in the Bombay 
mills, increased from 3 million lb in 1874-75 to 15^ million lb in 
1877-78, rained in the latter year at £682,058. The chief places of 
destination %rero— China, 13,762,133 Ib ; Aden, 1,181,120 lb ; and 
Axabio, 393,371 lb. The export of twist and yam in 1878-79 was 
vala^ at £937,698. Piece-goods belong to two dosses. Coloured 
goods, woven in hand-looms^ are exported from Sladras to Ce 3 *lon 
and the Straits, to the annual value of about £230,000, the quantity 


being about 8 million yards; while in 1877-78 grey goods 
fiom the Bombay xniHs were seat to Aden, Ambia^ 2hnzibar, 
and the ^lekian coast, amounting to over 10 milUou yards, and 
valued at £141,509. Jute manmoctures consist of gunny bags, 
gunny dot^, and row and twine, almost entirely the produce of 
the Calcutta mills. In all of these the value of the exports is in- 
creasing faster than the quantity, having multiplied nearly four- 
fold in tbe last five years. In 1877-78 the total exiwrt of 
jute manufactures ivas valued at £771,127, and In 1878-79 at 
£1,098,434. Gunny bags, for the jiacking of wheat, rice, am] 
woo], were export^ in 1877-78 to the number of more than 
26^ millions, valued at £729,669. Of tills total £298,000 (iiicind- 
ing by ^ the most valuable bags) vras sent to Australia, £162,000 
to the Struts, £80,000 to tbe United States, £77,000 to Egypt, 
£32,000 to duna, and £82,000 to other countries, this compnszng 
a considerable quantity destined lor England. In 1878-79 the 
export of gunny bags had increased to 45j millions, valued at a 
mulion sterling. Of gunny doth in pieces nearly 3 million yards 
were exported in 1877-78, almost entirety to the United States, 
vdued at £35,610 ; in 1878-79 these exports bad increased to up- 
wards of 4§ million yards. Of rope and twine 4428 cwts. were 
exported, volncd at £5443. 

The following tables, bring taken from Indian returns, do not, 
in all cases show tbe real origin of the imports or the nltimate desli-* 
nation of the exports, but pnmaiily the countries with which India 
has direct dealings. London still retains its historical pre-eminence 
as the first Oriental mart in the world, whither bny^ers liock from the 
other coaotrzes of Europe to satisfy their wants. Germans go there 
for wool, Frenchmen for jute; andallnatiousallke for raredyes, spices, 
and drugs. Though the ^ning of the Suez Canal has rcstor^ to 
Ae maritime dries of the jlediterranean some share of the business 
tiiat they once monopolized, yet, on the other hand, the advantage 
of prior |io5sessioD, tiie growing use of steamers, and the certainty 
of bring able to obtain a return freight, all tend to favour trade with 
England carried in English bottoms. As the result of tlicse con- 
flicting inflnences, the trade of India with the United Kingdom, 
while m actual amount it remains pretty constant, shows a relative 
decrease as compared with the total trade. 


DiairiJlndim of Frintipal Exports of Eato Produce tn 1877-78, 
in Cicts* 



Cotton. Jnte. nice. 

Klicat. 

Indigo. 

United ESagdom .... 

1 , 440.000 4.493.463 10368,198 

9,731,319 

£1,641 

^^aoce M.a... 

011,000 ... 20.117 

llGfi74 

29,999 

Gennany ............... 

109,000 ... 68339 


... 

Austria ................. 

407,000 


6,618 

Zl&Ijr 

494^000 


1,392 

United States......... 

... 845,810 

*«« 

2,832 


««• 


12A17 

Persia .................. 

126,824 


4,148 

Xfanritlns... ...... ...... 

1,461,031 

164 ASS 


China ................... 

212,000 



Straits Settlements.. 

, i 

1,022,431 


- 



Ebtrfbviim of Foreign Trade of India in 1877-1878 {excluding treasure). 



United 

KineOom. 

Tnnce. 

Italy. 

United 

Sutes 

Australia. 

Cillna and 
Hong-Eong. 

Straits 

Settlements. 

Ceylon. 

Manxitlns. 

Imports 

Exports 

£ 

32,211,303 

29,298,152 

£ 

451,105 

5,963,057 

£ 

349,229 

1,867,690 

£ 

279,717 

1,930,840 

£ 

298,298 

449,740 

£ 

1,403,673 

12,634.935 

£ 

1,070,702 

2,343,285 

£■ 

530,555 

2,496,323 


Total 

Percent ofgxandtot 

61,509,455 

49 

6,414,162 

5 

2,216,919 

1-8 

2,210,057 

1*8 

748,088 

1 

14,038,608 

13 

3,422,987 

3 

8,026,878 
2*6 1 

1,760,446 

1'4 


Tbe opening of the Snez Canal in 1869, while it has stimniated 
every dejnrtmeut of trade into greater activity, has not materially 
changed its charaeter. As ml^t be anticipate the imports, being 
for the most part of small hulk and high value, first felt the advan- 
tages of this route. In 1875-76 asmndxas 85 percent, of the imports I 
from Eoropeand Egypt (excludiugtreasurc}passed throng &e canal, 
bat only 29 per cent, of the ex;^rts. In 1878-79 the proportion' 
of imports was substantxalty the same, while that of exports had 
risen to 64 per cent., showi^ that such bulky commodities as 
cotton, grain, on-see^, and jnte were beginning to participate in 
the advantages of rapid traffic: The actual values of canal trade in 
1577-78, the year of its greatest development, were 29 millions 
sterling for imports, and 23 millions for exports. It is estimated 
that the canal has reduced the length of the voyi^^m I^ondon to 
India by the equivalent of thiiiy-rix days, the route round tlie Cape | 
being more than 11,000 miles, that through the canal less than 3000 i 
miles. 

In 1878-74, which may be regarded os a normal year, though the ' 
figures are not altogether free from suspicion, the total number of i 
vessels engaged in the coasting trarle that cleared and entered was i 
294,874, with an aggregate of 10,379,862 tons ; the total value of I 


both exports and imports was latumed at £84,890^445. Of the 
total number of vessels, 280,913, with 4,848,668 tons, wore native 
craft. Bombay and Madras divide between them nearly all the 
native ctaft ; wmile in Bengal and Bnrmah a large and increasing pro- 
Iiortion of the coasting traffic is carried in British sleameta. In 
1877-78, the 3 *ear of famine, the number of sh^ fnereas^ to 
319,624, the tonnage to 15,732,246 ton^ ana the value to 
£67,814,446. By far the largest item was grain, of which a total 
of 1,137,690 tons, valued at 13 inillions sterling, was thrown into 
the fanjine-stricken districts from the seaboard. ' ^ext inimixirtanve 
come raw cotton and cotton goods. The trade in raw cotton 
amounted to 387,438 cw*ts., valued at £957,900, much of which 
was merely tianssluiped from one port to another in the Bombay 
piesxdem^. Cotton, twist; and yam amounted to 17,425,993 lb, 
valued at £965,038, of which the greater part was sent from Bom- 
bay to Bengal and Madras. Tbe total value of the cotton piece- 
goods was £620,866, including about 24 million yards of grey goods 
sent from Bombay to Bengal and to Sind in ncarty equal propor- 
tiems, and about 2 million yards of coloured goods from Madras. 
Stimulated by the activity of the groin trade, the exiKuts of gunny 
bags from Calcutta coastwise rose to a total value of nearly 
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£900,000. The trade in hetd^aats amonnted to amly 44 aalUtta 
ft, Tdued ftt over £6Q0>0Q0. Bnimab conBwnes mootoi tuw, 
obtainiiiff ite eur^ies from ^qgal ; while Bombay conBidomoio 
QnaatiileB from bbidncB, fwm tlsa Canaan, and Goo^ and from 

&nmL Sugar (refined and tmrefinedJfiiiniwiojthemjgoM 
dB900,(KKi,Swlucli the greater part came fipanBen^^ Thnmove- 

menta of tceasQxe coaatWMe show a total of jnat 6 muiions ^rfrn g, 
bdag exceptionally augmentedby the conveyance of surer Yoaxsnam 
in payment for Tieesapplied to fifadraa. - ^ 

The foUoirijm table exbihita the totals of the trade conducted 
along thelandimid frontier el the Indian empire, to fas as figoiea 
toe available^— 


Afgbdnkt&a and adjmn* 

^ hill tribes, 

Sa£n{r, lAddkh, and 

mbet 

Nep^ 

Ncra-Eost Frontier tribes 
fndependent Bunnah 


Tobd.. 


ImpoitSi 

XkpdTtv 

Td|«|. 

£ 

671,000 

630,000 

l,03t,000 

77.000 
1,664,000 

69.000 

7lf,900 

874.000 

688.000 
Se,Q00 

1,762,000 1 
67,000 i 

1.386.000 

1.004.000 

1,687,000 

107,000 

3,426,000 

126,000 

4,165,000 

8,574,000 

7,780,000 


Ailiavwua uuvw primitive barbarism 
the aggregate volume of its infeemol trade most be far 
greater than that of its foreign commerce ; imig from 
the nature of the case, it is impossible to estimate its 
amount or eveu to describe adequately its general charac- 
ter. Ou the one hand, there is the wholesale business 
Gonneoted with forrign commerce in Its earliest stages — ^the 
collection of agcicaltacal produce from a thonaand little 
yiUi^, ita accnmxdatitm at u few gmt centsd marts, and 
its despatch to the seaboard ; in return for which manu- 
factured artides are distribated by same dmnnoli^ 
though in the reverse direction. On the other hand, there 
ss the interchange of oommoditiea of native growth and 
manafacture, sometimes between neighbours, but aho be- 
tween distant provinces. With a few unimportant oxcep- 
tioQS, free trade is the rule throughout the vast peninsula 
of India, bjr land as well as by sea. The Hindus possess 
a natu^ gsniiis for oommeree, os is diown by the daring 
wito wmdi they have penetrated mto the heart of Central 

Among the benefits 
British roZa has conferred upon them is the removal 
^ the innumerable shackles that a shortrsighted despotism 
had imposed up<m thdr tdenta ^ 

Btpaaiy speaKng, the greater part of the iateroal trade 

^ Sf„n? ?v ^ Europeans control 

^shipping bnsinea.^ and hare a sba» ia AecoUectiatt of 
«me of the more -vidoable staples of exports, sucli os 

SS; ButtlmSSof dLu 

^ ^ “PP^y to file demand 

« the consul^ aaturaDy faH to niio an bnt 

ST Tn “ tS pSes; 

f ^ «» tonger any 

TOUmark5Si^ On ?J^“*“ ^ 

upon tbs ^ operations, tread dose 

dwided betiresii “aiuly 

the mrwdtlB iroS^S^St 

tHkMeUrti. <k. . 





the upper castes of Sddros have devoted themselvca to 
general trade ; but there again the Jain hlfirwfiifs from JlfiJ- 
putfina and the Horth-'Wesb occupy the front rank. Tiimr 
bead^jmxtm avu in M.urflhidfilb&d district, uud their agents 
ace to be found throngbout the valley of the Bmlimaputta, 
as far up os the unexplored frontier of Ghiua. pene- 
trate ovexywhoro among the wild tribes } and it is said that 
the natives of the Khiisl bills are the only hillmcn 
who do their own business of buying and selling. In the 
North-Western Xtevinces and Oudh the traders are generic 
^y called Baniyas ; ond in the Fuigab are found the 
Ehatria, who have perhaps the best title of any to regard 
ihemsdves as descendants of the original Vnisyns. 
According to the general census of 1872| the total number 
ol persons in all India TCiumcd as eonuected with com- 
mecoe and trade was 3,224,000, or 5®2 per cent, of the 
adult males. 

Local trade is conducted either at the iiermancnt Ids^n Local 
of great towns, at weekly marketa hdd in certain villages^ trade 
, at annuid gatheiings primarily held for religious purposes, 
or by xneana of travelling brokers and agents. The culti- 
vator himself, who is the chief producer and also the dtief 
customer, knows little of the great towns, and expects the 
dealer to como to bis own door. Each village bas at least 
one resident trader, who usually combines in his own per- 
son tlio functions of money-lender, grain dealer, ond cloth 
seller. The simple system of rural econoiq" is entirely 
based upon the dealings of thismon, whom it is the fashion 
Bometinies to decry as a usurer, hut who is really the one 
thrift poison among an impudent population. Aboli^ 
the money-lender, and the general body of culUvatora 
would have nothing to depend upon but the harvest cd a 
sin^e The money-lender deals chiefly in grain and 
in specie. In those districts whore tho staples of export 
are largely grown, tho cultivators commonly sell their crops 
to travelling brokers, who re-scll to huger dealers^ ond so 
on until the commodities reach the hands of tho agents of 
the groat shipping houses. The wholesale trade thus rests 
uUuxmtcly with a comjuiraUvely small number of peraons; 
who have agencies, or rather corresponding firms, at tho 
great ornitral marts. Buying and selling in their aspects 
most choxacteristte of India are to ho seen, not at these 
groat tow^ nor e^’cn at the wedcly markets, hut at the 
faira which are held periodically at certain spots in most 
oistncta Beiigion is always the original pretext of these 
gathennp or mrfrfr, at some of which nothing is done bo- 
yond .bathing in the river, or performing various supecsti- 
tions ceremonies. But in the minority of cases tdinion 
Jm b^me a mere excuse for secular business. Crowds 
^rfW« +w^®*® aB aoso aiiscellaneoiis 

i?»iss 3 


amoniited to abont COOm the Ftnusli 

*t nhwA overvolttod) 
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ISTT-TS T7as ^ued at £16,000^000. Bjxt p^haps the s^ifficance 
of sach eaorooos totals fdll i>^x>aie plainer if we tSe case of 

sscsde start; Fatzo, wbicii mar clafin to be considered one of the 
XQOst'xmportazit centres of island, traffic In tns wozid. FaTomaWy 
stated on the Gasses^ sear the cosffinexzce of the Son and the 
Gcgra- where tiie pnsdgal trade lontes^ branch off to it 

£25 b^nse a jzzeat chazzginf stetion for thetzas^erof goods &oza 
• - - trade of 

imn, and pro* 



sse 

3- 


£765,000. 
food grams, 

iliSCrACTCEES. 

Though 
and nol 

ons to infer that it is dsHtnte of the arts of civilized life. | 
It has no svraAning hives of indnstiy to compare vrith \ 
the factozT centres of Lancashire nor a large mining ; 
population, living under the soil rather than on it. In . 
short) it has not reached that modem stage of indnsttial • 
development which is based upon the use of coal and the ; 
discoveries of phvsical sdshc& Bat in all mann&ctnres 
requiring manual dexterity and artistic taste India may | 
ch^enge comparison with England in the last century. | 
TTis or^nization of Hindu socie^ demands that the neces - 1 
ssiy art^ snch as those of the weaver, the potter, and the « 
smith, should be practiaed in every village. lire pride ■ 
and di^lay of the rival hingdom^ into which the country j 
was formerly divided, gave birth to many arts of Inxnry I 
that have not yet been entirely forgotten in the decayed . 
capitals. IVhen Sie first Enropean traders reached the | 
coast of India in the 16th centniy, they found a dvilization | 
among both “ 2 Ioots^ and ^‘Gentoos*'' at least as highly ad - 1 
vancS as their omu Ih architectnre^ in fabrics of 'cotfon | 
and silk, in goldsmith's work end jewellery, the people 
of India vrere then nnsnipassed. Bat while the E^t has 
stood stQl, or rather retrograded (for, in the face of keen 
' competition, to stand still is to retrograde), the West has • 
advanced with a ^gantic stride which has no parallel in | 
the Mstoxy of hnman progress. On the one hand, the 1 
downfall of the native courts has deprived the skilled I 
workman of his chief market, whiles on the other, the j 
English capitalist has enlisted in service forces of | 
nature against which the village artisans in vain fry to 
competes The fortunes of lu^ are bound np vrith those 
of a coimtry whose manufacturing snpiemacy depends upon 
a great export trade. The tide of circnmsfances, more in- 
exorable tban artificial enactments, bas compdled the 
vreaver to exchange his loom for the plonglL and bas 
crushed out a multitade of minor handicrafts. Political 
economy, judging only by the single test of cheapness, may 
approve the resnlt : bnt the philosopher will regret the in- 
creasing unifotmi^ of social conations, end the loss to the 
vrorld of artistic tendencies which can never be restored. 

Historically the most interesting, and EtOl the most im- 
portant in the aggregate of all Indian industries are those 
conducted in every rural village of the land. The Hindn 
village system is based upon division of labour quite as 
much as upon hereditary caste. The weaver, the potter, 
the blacksmith, the biarier, the oil-presser, are each mem- 
bers of ^ a community, as well as inberitors of a famOy 
occnparion. On fbe one band, tbey have a secure market 
for their wares, and, 'on the other, their employers have a 
guarantee that their trades shall be vrdl leaned. Sim- 
plicity of life and permanence of empltyment ate bere 
bappily combmed witb a high degree of excellence in 
design and bonssty of execution. The stage of civilization 
below these village industries is represrated by the hill 


tribes especially those on the norrii.east frontier, where the 
weaving^ dotbes is done ly the women of the family , — & 
practice which also prevails tbronghont Burmah. A bigber 
stage may be found in those villages or toms which pos- 
ses a litrie colony of weavers or braziers noted for some 
specisify. Tet one degree higher is the case of certain 
arts of luxory, snch as ivory earring or the making of gold 
lace, which cl^nce or royal patronage has fixed at some 
capital now perhaps falling into decay. One other form of 
native indnstiy owes its origin to Enropean interference. 

Ztlany a village in Lower Bengal and on the Coromandel 
coast still shows traces of the time when the East India 
Company and its European rivals gathered large settle- 
ments of weavers round their little forts, and thos formed 
the only industrial towns that ever existed in India. Bnt 
when Company abandoned its manufactnring borings 
in 1833, these centres of indnstiy rapidly declined ; and 
the once celebrated muslins of !bdia have been ebiven 
ont of fbe market of fbe world by ilancbester goods. 

Cotton weaving may be called the oldest indigenons in- Cottos 
dnstiy of India. The Greek name for cotton fabric^ eiit- vesring 
dm (va^nf), is etymologically the same as that of India 
or Sind ; in later days Calicut on the lialabar coast has 
^ven us calico." Cotton cloth, whether plain or orna- 
mented, has always been the single material of dotbing for 
both men and women, except in Assam and Bnrmah, where 
silk is preferred, perhaps in reminiscence of an extinct 
trade with China. 'When Enropean adventurers found the 
way to India, cotton and sQk always formed part of the 
rich cargoes they bron^t bom& The English, in espedal, 
appear to have been careful to fix their earliest settlements 
an^ a weaving population — at Snrat, at Calient, at hfa- 
snlipatam, at HoogUy. In delicacy of textnre, in pnri^ and 
fastness of colour, in grace of design, Indian cottons may 
still hold their om against the world: bnt in the matter of 
cheapness tbey have been nnable to face the competition 
of Manchester. 

In 1S70 tile 3Iisdia5 Board of Bevenne nnblislied a valuable 
lepoif npon band-loom weaving, &om which the following local 
figures are taken. The total numb^ of looms at work in that 
presidency, with its general population of 31 millions, was returned 
at 279,2Sh, of which 220,015 were in villages and 59,205 in towns^ 
showing a considerable increase npon the correspemding number in 
1E6I, when the maOnfa or assessed tax npon looms was abol- 
ished. The total estimated consumption of twist was 31, 42^ 712 lb, 
being at the rate of 112 fit per loom. Of this amount, about one- 
fhitd was imj»rted twist and the remainder conntrv-made. The 
total valne of the cotton goods woven was returned at 3^ millions, 
staling, or £12, 10a per loom, hut this was believed to be much 
under the truth. The export of conntiy-made cloth in the same 
year was abont £220,000. Tn the Centim Provinces ^population S 
millions), where hand-loom weaving is still iairly maintained, end 
where statistics are more tmstvrmtny than in otlier parts, the num- 
ber of looms is returned at 87, 5SS, employing 145, S96 weavers, with 
an annual ont-tom valued at £828,000. In 1878-79 the export 
of Indian mece-goods finom the Central Provinces was valued at 
£162,64^ * As r^ards Bengal, hand-loom weaving is generally on 
the deedine. The average ccnsnmption of piece-goods tbion^ont 
the province is estimated at abont 5s. pec head, and the retnins of 
leristeied trade show that Enropean piece-gicds are distributed fiom 
Calcntta at the rate of abont 23. Si. per head. In ^lidnapnr, Xadiyu, 
and Baidwan the native weavers still hold their own, appear? 
from^the lai;^ imports of Enropean twist; bnt in the eastern 


25. 7i. pet head. Xo part of India has snflered more horn English 
comTCiition^than Bombay, where, however, the intndnetion of steam 
macbineiy is loginning to lestora the balance. Twist fiom the 
Bombay mills is now generally used bv the hand-loom weavers of 
the prsideney, and is largely exported to China. Bnt it is in the 
finer fabnes pradneed for export that the west of India has snfiered 

a. t 


the valfze had dropped to £67,000, a^iato £1^,000 in 1850 ; 

bnt in 1874 it was only £4188. 

Silk weaving is also a common industry everywhere, silk Silk 
fabric^ or at least an admixtnre of sOk in cotton, being weavingi 
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univcrailly affected as a nu&rk of wealth. Throti^out 
Driti'^h humah. and ato in AssiiAi silfc is tie common 
iinterial of clothing. iK^ing made up hy the^ women of the 
]iou«eho]fl In Ijunnali the hiilk of the s3k is impmieji 
from Chins, generally in a raw state; bat in Assam it is 
obtained from two or three Taricties of worms^ which are 
generally fed on jungle frees and may be regarded as 
seniiHloiAe>ticr.ted. l^ngal is the only part of In^a where 
sericuUnre, or the rearing of the sUk^worm proper on mnl* 
berry, can be slid to flourisb. The greaterpart of the silk 
U wound in European filatures, and exported in the raw 
state to Europe. The native supply is either locally con- 
sunicd, or sent up the Ganges to the great mties of tixe 
Korth-West. A considerable quantity of raw silk, especially 
for Bombay Cim^umption, is imported from CStina. 2hsar 
ftlk, or that obtained from the cocoons of semi-domesticated 
worms, doss not contribute much to the supj^y. Aa com- 
ftired with cotton weaving, the manufacture of silk fabrics 
may be called a town and not a village industry. These 
fabrics are of two kinds — (Z) those composed of pure aSi^ 
A'ld (2; those witha cotton warp crossed woof of silk. 
Bath kinds arc often embroidered with gold and i^ver.' 
Too mf£cd fabrics are known as ma^ru or eujiy the latter 
word, meaning “permitted ” being used because the strict 
ceremonial law will not allow Mahometans to wear dofhing 
of pure >ilk They are largely woven in the towns of the 
Tanjab and Sind, at Agra, at Hyderabad in the Deccan, 
and at Tanjore and TrichinopdlL Pure mlk fabrics are 
cither of simple texture^ or highly ornamented in the form 
of tiMahs or brocades. The latter am a special^ of 
Benares, Mnrshiddbdd, Ahmaddbdd, and TrichisopolL 
rrinted silks are woven at Surat for the wear of PteC and 
Gurcrati women. Quite recemtl, with steam 

macUincty have been established at Bmahaj, which wearo 
nlk fabrics for the Burmese market, diieflj l^noify. 
(.tmnw aud jMbots. The nlk mairnfactiires esmo^ 
from India consist aimost entirely of the hftmilrwKTiiftf B 
kttowa as iandamw* and cardu, with a anull nropmtion 
of fcMr fabrics. The trade appeals to be oathecQine, 
tiie total ^rts having decreased from 2,468,053 turds, 
vninsdat ;£238.000.in IS?.*!-™*., i j«i oau ’ j. 



were nnnsually high. 

^«n has oireadj been referred to in the two nre- 

®} teding paranraphs. The groundwork may he eitbrn riit- 

, mw afterwards with the needle. Mudin is 

S thread at Daci^l^tnd, 

Cutch (Kachhch) have aneciS 
silk and gold. Leather-tro^ is 

luo tlic jeweSw SuS the^mitl^^t 

a. 

MfntPjtf and diiri*, nre chfoa- *»waer, called 
them Indio, and aioiear m )>« ® .“J,™ Bengal and nor- 
Tliewooilc^ or pili 

UTc which have ^'®^*** mid hiKdta. 

iw EngUud bv reasan of rim eo miMih pojndarity 

tnm of the W SomJ? ^ at which the out- 

.•tahomcians. T|ie hfetorifol^***^ »nto India hy the 
I? ti»s industrv are 


Huishid&bdd, and sQk pile carpets at Tanjore and Salem. 

At the London Exhibition of 1851 the finest Lidiau rugs 
came from VTarangal, the ancient capital of the Andhra 
dynasty, about 80 miles east of Hyderabad. Their char- 
acteristic feature was the esceedin^y fine count of the 
stihhes, about 12,000 to the square foot “They were 
also perfectly harmonions in colour, and the only examples 
in which rilkwns used with an entirely sarisfactoij effect 
(Biidwood). The jirico was not less won £10 per square 
^rd. The common rqgs, produced in enormous quantities 
in the jails at Lahore Jabalpur, hUrz&pur, Benares, and jemiinV 
Bangdor^ sell in England at Ts. 6A each. tvorl 

. wld and mlTer and jewels, both frenn their colour and 
their intrinsic velu^ have dwaye been the favourite 
material of Onental ornament Even the Idll tribes of 
Central India and the Himdkyas have developed some 
skiU in hammering mlrer into brooches and torques. 

Imitation of knotted grass and leaves seems to be the 
origin of the simplest and most common form of gold 
ornament, the early specunens consisting of thick gold ' 
wire twisted into bracelets, Ac. A second archaic type of 
decoration is to be found in the chapped gold jeirdleiy of 
Guzetat.^ That is made of gold lumps, either solid or 
hollow, in the form of cubes and octahedron^ strung 
ti^ther aa red silk. Of artistic jewelleth wori^ the best 
known examples come from Trithinopoli, Cuttack, Ddhi, 
and Eariunir. Thiou^out southern India the favourite 
design is that known as sicdint, in whirfi ihe ortuiinentation 
consists of ^ores of Hindu gods in hi^ relief, either 
beaten out from the surface or fixed upon it by solder or 
screws. The hammered repottssi silver work of Cutch 
^achheh), tho^ now entirely naturalize^ & said to 
be of Dutch origin* Ginular work is done at Lucknow 
and Dacca. The goldsmith's art contributes laigiriy to 
embroidery, ^ has already been menttoned. Gold and 
silver thread is made by being drawn out under rite appli- 
cation rf heat. The qperation is performed with sn^ 
o ^®rotth of saver vrill make a thread 

^riy 8M yards long Before being used in the loom 
thmmetalhc thread is generally twisted wiA mlk. 

Precious stones are lavishly used by Indian jewdlera, 
who ^re less for their puri^ ahd commercial value than 
iftt ^ ^neral effect produced hy a blaze of splendour. 

efiechveness with wkeh gems are used in India both in « 

Iron ^ort . — chief dniy of lihe ’riHlage is. of Tmn 
wnise, to n^e &e agricttitarol implements for his fidlow- wo*. . 

^lagers. But m many towns in India, often the sites - 

rf in tbe kanufactae 

” of excdlence. 

^ Bwiiatt tahatr or aword is CuiVeiy 
“arduously wtered, .and engraved witk date«a4^ 
8^2? scrfptiired in half-relief with hunting 

‘^o/^Se teeth of 
nwffles like a saw. Sfatchlocka and other fiieanns are 

tbotoStte of 
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is knowa as bidari work, from the ruined capital of Bidar 
in the nizdm’s dominions, whoro it is still chiefly carried on. 
Jras< Brass and Copper . — The village brazier, like the village 
nd^ smith, manufactures the necessary vessels for domestic use. 
opi^r cixxcf among these vessels is the lota, or globular bowl, 
universally used in ceremonial ablutions. The form of the 
lata, and even the style of ornamentation, has been handed 
down unaltered from the earliest times. Benares enjoys 
'the Grst reputation in India for work in brass and 
copper. In the south, Madura and Tanjoro have a similar 
fame ; and in the west, Ahmadslb&d, Poona, and Hitsik. 
At Bombay itself large, quantities of imported copper are 
wrought up by native braziers. The temple bells of India 
are well known for the depth and purity of their note. In 
many localities the braziers have a special repute cither 
for a peculiar alloy or for a particular process of orna- 
mentation. Silver'is sometimes mixed with the brass, and 
in rarer cases gold. The brass or rather bell-inctnl ware of 
Mnrshidabdd, known as hhdyrai, has more than a local repu- 
tation, owing to the latgo admixture of silver in it. 
tcry. Pottery is made in almost every village, from the small 
vessels required in cooking to the largo jars used for storing 
grain, and occasionally os floats to feny persons across a 
.swollen stream. But,* though the industiy is universal, it 
has hardly anywhere risen to the dignitj’ of a fine art. 
Sind is the only province of India where the potter’s craft 
is pursued rntn any* regard to artistic considerations; and 
there the industry is said to have been introduced by the 
" Alahometans. Sind pottery’ is of two kinds, encaustic 
tiles and vessels for domestic use. In both cases the 
colours are the same, — ^turquoise bliu^ copper green, dark 
purple, or golden brown, under an exquisitely transparent 
glaze. The usual ornament is a conventional flower 
pattern, pricked in from paper and dusted along the prick- 
ing. I^e tiles, which arc evidently of the same origin as 
those of Persia and Turkey, are chiefly to be found in the 
mined mosques and tombs of the old Musnlradn dynasties ; 
but the industry still survives nt the little towns of Snidpur 
and Bnbri. Artistic pottery is mode at Hyderabad, 
Karachi, Tatta, and Ildln, and also across the Wder, nt 
Lahore and Mdltdn in the Punjab. The Madura potteiy 
also deserves mention from the elegance of its form and 
the richness of its colour. The Korth-Westem Provinces 
hive, among other specialties, an elegant black ware with 
designs in white metal worked into its surface. 

Carvihff and Inlaying . — Stone sculpture is an art of the 
ml highest antiquity in India, as may be seen in the early 
memorials of Buddhism. Borrowing an impulse from 
Greek exemplars, the Buddhist sculptors at the commence- 
ment of our era freed themselves from the Oriental tradition 
which demands only the gigantic and the grotesque, and 
imitated nature with some success. But with the revival 
of Brdhmanism Hindu sculpture ogain degenerated ; nod 
so far as the' art can still be said to exist, it possc.sses a 
religious rather than an oisthctic interest. In the cities of 
Gimerat, and in other parts of India where the houses are 
built of wood, their fronts arc ornamented with oloboralc 
carving.^ Wood-carving, an important indnstiy in Western 
India, is said, perhaps erroneously, to owe its origin to 
Dutch patronage, though the models of the carvers are evi- 
dently taken from their own temples. The favourite 
materials are blackwood, sandal-wood, and jack-wood. The 
supply of sandal-wood comes from the forests of the 
Western Ghdts in Kdnara and Mysore, but some of the 
finest carving is done at Surat and Ahmaddbdd. Akin to 
sandal-wood carving is the inlayjng of the miscellaneous 
articles known as “ Bombay boxes.” This art is known to 
be of modem date, having been introduced from Shiraz in 
Feisia towards the close of the last centniy. It consists of 
binding together in geometrical patterns strips of tin-wire> 


sandal-wood, ebony, ivory, and stag’s horn. At Yizagapatani, 
in I^Tadras, similar articles are made of ivory and stag’s 
horn, with scroll-work edged in to suit European taste. 
AtMdinpiiri, in theNorth-AVestem Provinces, wooden boxes 
ore inlaid with brass wire. The chief seats of ivory-carring 
are Amritsar, Benares, Murshiddbdd, ond Travancore, where 
any article can bo obtained to order, from a full-sized 
l)a1anquin to a lady’s comb. Human figures in clay, 
dressed to the life, are principally made at Krishnagar in 
Bengal, Lucknow, and Poona. 

It remains to give some account of those manufactures proper, Totton 
conducted by btciim mncliincry and under European si^irision, mills, 
whicli Imvc nt^ndly sprung up in certain parts oilndia during the 
IMist few yenrs. Tlicsc compri«o cotton, jute, silk, ond beer. 

The first mill for tlic mnnufiicturo of cotton j^rn ond cloth by 
maebiner}' vrorked by steam was oitcncd at Bombay in 1854. 

Tlio enterprise grew with scarcely n check, until by 1870 tbo 
total number of mills throughout India was 58, with about 1^ 
inillion spindles and 12,0U0 looms, giring cmploj'inont to 
npwanls of 40,000 imrsons — ^mcn, women, and children. Of this 
total, 80 mills, or more than lialf, were in the island of Bombay, 
which nnwpo'!se.«scs n busy manufacturing quarter with tall chimney 
stalkf^ recalling the a'^pcct of a l^ancnsliirc loan ; 14 were in the 
cotton-growing districLs of Giizcrat, aho in the Bombay prcsidenc}' ; 

6 were in Calcutta and its nrighboiiriiood ; 8 at madras ; 2 at 
Cawnpnr in the North-AVcstcni Provinces; I at Nagpur in the 
Central Provinces ; 1 at Indore, the cmntal of Ilolknr's dominions ; 
and 1 at Ilyderabad, tho rcsidcnco of the niz.un. Like the jute 
mills of Bengal, tho cotton factories of Bomb.'iy have snlfcrcd of late 
years from the gcucml dcnrc.sdfln of trade. 

The Indian mills arc, almost without exception, the proiiorly of 


joint-stock companies, the shares in which are Ini^ly token up by 
nntire.s. The overlookem are skilled artisans bronmit from England, 



Bombay, lioys cnnicd from 14s. to £1 a month ; women, fioni 16s. 
to £1 ;*anil jjobben^ from £3 to £6, 10s. Sereml members of one 
family often work together, earning among them ns much ns £10 
a month. Tho hours of work are from six in the morning to six at 
night, with nn hour allowed in the middle of tiic day tor meals and 
smoking. A Factoiy Act, to regulate the hours of work for children 
and 'young persons end to enforce the fencing of dangerous 
innchinciy’, Ac., is now (1881) under the consideration of the 
Icgislntivc council. 

Asides supplying tho local demand, these mills arc gradually 
beginning to iind a market in foreign countries, especially for their 
tnnst and yorn. Between 1872-73 and 1878-75 tho export of twist 
from Boinhiiy increased from 1.802,863 lb, rained at £07,162, to 
21,271,050 III, valued nt £SS3,6G.'i, or an increase of nearly 
tirelvcfold in quantity and ninefold in value. AVithin the same 
Itcriod of eight ycsirs the cx|K>rt of grey piece-goods increased from 
4,780,834 3 'anls, valued at £75,405, to* 14,003,336 }'nrds, A'aliicd at 
£1 08, 380. Tlic tnist and y'oni are mostly sent to China and Jnimn, 
the piece-goods to the ca-ist of Arabia and Africa. Tlic figures for 
the coasting trade aiso show a corresponding growth, the total raluc 
of twist carried from poitto jiortiii 1878-79 having liccn £804,996, 
and of piece-goods (inrlnding hnnd-loom goods) £654,553. Sir 
O’Conor, w*ho has devoted much attention to the matter, thus 
sninmarizcs his opinion regarding the future of the Indian cotton 
mills in his ifcriVw q/* Indian Trade for 1877-78 “ AVhether we 

can hope to secure nn export trade or not, it is certain that there is 
a siiflicient outlet in India itself foi the manufactures of twice lift}’ 
mills ; and, if the industiy is only judiciously managed, the uiaun- 
fncturcs of our mills miibt iiioritobly, in course of time, supersede 
Manchester goods of tho coarser kinds in tho Indian market.” 

The jute mills of Bcnml hove spniiig uji to rival Dundee, just as Jute 
Bomlmy competes with Manchester; but in tho former case thccapi- 
tol is mostl}’ supplied b}* Europeans. -Tlioy cluster thicklj’ round 
Gnlcnttn, extending acrou the nvor into Ilooghlj' district ; and one 
has been planted at Sinljgairi, for array up the Brahmaputra in 
tho middle^ of tho jntc-proauciiig couiitn*. In 1870 tno total 
number of juto mills in India was 21, of wfiich all bnt two wore in 
Ben^l, and tho number is annuidl}’ increasing. Tlic wearing of 
juto into gunny cloth is an indigenous industiy* throughout norUicrn 
Bengal,^ chiefly in tho district of Piirniah and DiiuUpur. Tho 
mnny is made b}’ tho semi-aboriginal tribe of Koch, iitqbansf or 
Pdli, botli for clothing and for bags ; and, as with other industries 
practised by non-Hindu races, the weavers are iiic women of tho 
family, and not a distinct caste. In 1 877-78 just three million bags 
were imported into Calcntto from Ptibna district, being tho product 
of tho Siriqgaqj mills. The total exports by sea and mud of both 
power-loom' and hand-mado bags numborod 80 millions, of which 
not more tlian 6 millions were hand-mado. The liast Indian Bail- 
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way toot 20 miffions for the 

^«tem Provinoea (ehieflv Patna and Oanpnr); and 1 mum 
WBt as fer as Lndhiana in the Pniyat The total 
exceeded 67 nuUions, of Trbich 82 millions represent 
Sd 25 n^oas fore^ trade. Bomhav to* 

^ and British BoS^h 12 milW In 

for the whole of India. .The f<^ tr^e 
totter detail, for gnnny.weavin^ of^te 

im&trr that aims at a foreign maftet. The total export oynto 
(both bass and doft) in «7^73 
£200,669. By 1878-79 the valne tadji^ to 
increase of fivefold in six years. ■Withm thyme 
noits to the United Eindom done increased from 21,^ t»a 
& at £585, to 7 mrll&n bugs, «lned at £184 <00, “^ger 
conntiies winch tate Indian ennny bags are the foUowiBa withtte 
mines for 1877-78 i—AnrtiSia, £298,186; Straits Settlements, 
£161,772; United States, £79,795; Egypt, £76,726; Churn, 

jggo 121a 

Breirinshtts recently become establisbed asoticosperons bns&ess 
at tbc large bfll stations on tbeHimali^BS. Tnen axe Jiovybout 
tv^elve breweries in IndiOp indoding fire in the PoMab and ^mxn- 
TTestem Provinces, at lEiri (Srniree), Simla, Easanii, Masm^M^ 
SQorie), and Xafnim, and two in the Madras president^, nt utalm- 
mand and B^ry. Tbetotal qnantityof beer brewed was retnnied 
at gawma in 1S7T and l,SS2,7fiQ gallons in lfi7fi» the 

diminntion be^ dne to the termination of a contract be^en the 
Commissariat Department and one of the Masori breweries. The 
total quantity of Veer imported in 1878-79 was 2 million gallons 
Government and 1 milUon gallons on Mvate account, so that the 
Indian breweries now satis^ jnst one-third of the entire demand. 
At Simla imported beer sells at over 185. per dozen, while that 
fiom the loG^ brewery can be obtained for 11s. per dozen. The 
hops are entirelv imported, for the ex|}^fflental juantotioo of 100 
acres cstabliAea by the zaj& of Kashmir has not yet proved a prac- 
tical success. The imports of bops show a steady increase ixom 
1529 cwts. in 1875-76 to 1807 cwts. in 1876-77, and 3138 cwts. 
in 1877-78, 

The steam paper-mills establisbed in the netebbonrbood of Cal- 
cutta and at Bombay have almost entirely destroyed the local 
manniaetnres of paper whirii once emsted in many parts of the 
ecnntxy. The band-made artiriei whirii was strong though coarse, 
and formed a Mahometan, qiedalfy, is now n^onger used for 
official purposes. Besides mannfactaring munitions of ^mr, the 
Gorernment possesses a latge leather fuSory at Cawnpor, whic^ 
turns out saddleij, tc , , of excellent quality. Indeed, leathw mauu- 
fsetnres niu an important local industry in Ondh the North- 

ITestem Provinces, and are conducted on such a scale as to pre- 
dude the import from England, except in ^ case of ariit^^d^ fuzr. 

Mikebals. 

The In^an peninsiila, with its wide area and dmisified 
feature^ supplies a great store of mineral wealthy datao- 
teued both by varied and aansoal ridiness. In ntiliziog 
this wealt^ English enterprise has snetwitii maz^ rebn& 
Much capital has been pended with no oQier resxilt in 
many cases than disappointment. But the experience has 
not bera thrown awayj and the mining indnstry, now 
established on a sure b^is, is rising into an important 
position in a coimtry whldi ongbt gladly to welcome any 
employment other than the universal purenit of agriculture. 

iroa.~In ^nnfy of or^ and in aritiqnity of workmc, 
^ iron depomts of India probably rank first in the world. 

^ country, from 

tttreme south of the Madras preridency. TWiercvep there 

to a greater or less ex- 

*0 and have beeu landed down nn- 
conntless generatioiB, yield a metal of fte 

w51 eitraTOgant supply of cbatcod : and even 

tte product caS 
Dean enw^ imported iron from Enpland. Ento- 
the low l)y fte richness of the ore and 

works 0^ a »peatrfly tned to establishinm- 

otteSpt, h“J“e*^ed S'foS' ^ ““ *0“ 

Central in f ® *0 

Kuraimu A^^iSenf H^fsanj coaled, and in 
p cut time iTOu re munniaxftnred only 


J [l3n>X7STBX£B, 

\w peasant fanulies of smelters, each working on a very 
small Bcde: and even this industry is languishing under 
the competition of English imports. The initial difficnltj 
in Lidia is to find the three dements of iron working— 
namely, the ore, the fLuxj and the fuel— sufficiently near 
to each other; the second difficult is the choKng of the 
fomaces from the excessive quantity of ash in the coaL 
Coal has been known to exist in India since 1774> and is GooL 
said to have been worked as far back as 1775. There are now 
altogether fifty-eight collieries in the country, with an annual 
ont-tnm of about 1 million tons. In Indio, as clscwbere, 
coal-mining and railway extension have gone hand in hancL 
Coal is comparatively worthless unless it can be bronghk to ^ 
market by rail ; and the price of coal is the chief element 
in determining the expenses of railway working. The his- 
tory of coal in India has, on the whole, been one of con- 
tinnal progress. The first mine, at Biknigaq}, dates from 
1820, and has been worked regularly up to the pre- 
sent time. In 1878 its output was 50,000 tons. For 
twenty years no new mine was opened; but the com- 
mencement of the East India Bsiiway in 185A gave 
a fresh impetus to the industry, and since that date 
collieries have been opened at the rate of two or three 
every year. The largest number of additions was seven, in 
1874. By 1878 the total number of collieries in connexion 
with the East Indian ^tem was fifty-six. From these 
are supplied, not only the railway itself, but also the jute mills 
of Calcutta, and the river steamers of Lower Bengal In 
1877-78 the railway used 308,000 tons of coal from its 
own collieries at ^rhathfiri and Srirfimpnr, and sent 
exactly the same quantity to Calcutta. In that year the 
imports of coal into Chlcntta by sea were only 80,000 tons, 
so that Chlcutfa nowuses about 80 per cent of Indian to 20 
per cent of foreign coal. Bombay, on the other hand, and 
also Madras am entirely supplied with coal from England. 

The colUeries in the Central Provinces, which are the only 
others worked on a large scale, are limited to the supply 
of the Great Indian Peninsula Bailway. They are two in 
number, — (1) the Warora colliery, under the management 
of the Public Woirhs Department, and (2) tbc Mohpfini 
colliery, which has been leased to tbe Narbadfi Coal Com- 
pany. The total area of the Bdnfgnnj coal-fidd has been 
estima^ at 500 square miles. In this “black country’’ 
of India, which is dotted with tall chimney-stalks, six Euro- 
pean companies are at work, besides many native finn& At 
first coal was raised from surface quarries but regular 
mining is now carried on, according to the system of 
“pillar and stall’’ ^ The seams are entirely free from ga^ 
so that the precautions usual in England against explosion 
are fomd unnecessary. Tbe miners are all drawn from tbo 
aboriginal low-castes, chiefly Santdis and Baniis, who are 
noted for their endnrance and docility. Bauris work with 
the pick, but Santdis will consent to use no other tool 
than the crowbar. Wages are high, and the men look 
well-fed, thoqgh they waste their surplus earnings in drink 
The great drawback of Indian coal is its large proportion 
of ash, varying from 14 to 20 per cent., as against 3 to 6 
per cent, in English coal This places it at a great dis- 
advantage alike for iron-smdting and locomotive pni^ 
poses, Bnt it has been proved that, with efficient fire- 
grates and proper manipulation, 135 Ib of T\rotota coal 
will do the work of 100 & of English coal 
Sal^ an article of snpreme necessity to the Tnilinti 
peasant who eats no^meat^ is derived from three main 

source^ ^esdnsive of importation from Europe ; (1) by 

evaporarion ftom sea-water along the entire double line of. 
seaboard from Bombay to Orissa, but especially in Onzerat 

>* by evaporation from in- 

1 SrJSi*’ Simbbar Late in BAjphtdnaafEbtdH 

1 the chief example; (3) by quarrying solid Mis of salt in 
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the nortli-east a£ the Faujab. The hist is the only case in 
\rhich salt can be said to exist as a mineraL It occurs in 
solid oliffluj which for extent and parity are stated to have 
no rival elsewhere in the world. The chief of these has 
Bock- given its name to the Salt Bange, running across the dis- 
salt. tricts of Jhelnm (Jhilam) and Shftbpnr, from the bank of 
the Jhelnm river to.Kdl&b.igh in Banna district. Similar 
deposits are found beyond the Indus in Eohit district, 
where the salt is of two kinds, red and green, and in the 
hill state of 2Jandi bordering on Edn^ district. The 
salt is found in the red marls and sandstones of the 
Devonian group. In some cases it can be obtained from 
open qnarriesj but more generally it is approached by 
regular mining by pick and blasting, through wide gaUerics. 
The principal mine is at Ecora in Jhclnni district, now 
called after Lord Maya The total nnnnal out-turn in tho 
Punjab is retumed at about DO, 000 tons, yioldinga revenue 
to Government of more than ^400,000. In 1877-78 the 
actual figures of revenue were — (1) from the Salt Bangc, 
^426,000, (2) from Eohat, £8000, (3) from Mandi, 
£6000. 

' In southern India salt made by ovapomtion is almost 
univutsally consumed. Lower Bengal, especially eastern 
Bengal, uses salt imported from Cheshire at low rates 
of freight, and pa 3 ’ing the excise duty at Calcutta or 
other port of cntiy. In Orissa and south-westoni Bengal 
both imported salt and salt made by solar evaporation are 
consumed, the latter being alone considered pure for 
rdigions puri}oscs or for the priests. 

Saltpetre . — At one time India had almost a monopol}* of 
the snppl}* of saltpetre upon which Europe depended for 
its gunpowder. In combination with other saline sub- 
stances it occurs as a white efflorescence upon the surface 
of the soil in man}* parts of tho counti}*, especially in tho 
upper rallcy of the Gauges. Its preparation leaves common 
salt as one of the residuary products: and consequently 
fiscal reasons have tended to limit the manufacture to the 
most remunerative region, which is found in North Bcliar. 
The manufacture is simple, and entirely in the hands of a 
special caste of natives, called Nuniyds, who are conspicu- 
ous for their capacity of enduring hard work. As is the 
case with most Indian industric.s Ibcy work.undcr a system 
of money advances from middle-men, who arc themselves 
sub-contractors under the large houses of business. In 
former times the East India Coinpan}* engaged in the 
manufacture on its oum ncconnt j when it abandoned all 
private trade, its works were taken over by European 
firms, but these have in their turn retired from the bu.'ii- 
ucss, which is nowin a state of decline, parti}* owing to the 
general fall in price, and partly to the restrictions imposed 
by the salt preventive department. The exports of salt- 
])etrc from Calcutta arc fairly constant, averaging about 
450,000 cwts. a year, of which one-half goes to the United 
Kingdom. More than two-thirds of the total comes from 
Behar, chiefiy from the districts of Tirhfit, S&ran, and 
Champdran, though Patnd is the railway station for de- 
spatch to Calcutta. Cawnpur, GhAzipur, AlluliAbAd, and 
Benares, in the North-Western Provinces, send small 
quantities, whilo a little conies from the Punjab. 

Gold exists in many parts and probably in considerable 
quantities. Herodotus affirms that the Indians were the 
only nation who jiaid their tribute to Darius iu gold; and 
there is some reason for believing that tho *' Ophir ” of King 
Solomon is to be identified with the Malabar coast. Nearly 
every hill stream is washed for gold, whether in the extreme 
south, in the central plateau, or on the north-cast and north- 
west frontiers. It is true that gold-washing is everywhere 
a miserable business, affording the barest livelihood j but 
yet the total amount of gold obtained in this way cannot 
be insignificant. In recent years altentiou has been 


prominently drawn to the possibility of extracting gold &om 
the qnartz formation of southern India, which bears many 
points of resemblance to the auriferous quartz reefs of 
Australia. The principal localities are in the WainAd 
(Wynaad) subdivision of the Nil^ri district and in EolAr 
district of Mysore. Gold-washing has always been prac- 
tised there; and the remains of old w*orking3 show that at i 
some unknown period operations have hecu conducted on a 
large scale. 

From about 1875 to 188G individual pioneers were prospecting 
in that region. Crashing tho quartz by rude native mothods, they 
proved that it contained a larger proportion of gold than is known 
to yield a profit in Australia. These cxpeiiincnts on tlie southern 
ends of six reefs yielded an averago of 7 dwts. per ton of quartz, 
rising in one case to 11 dwts. The best assay of the gold showed 
a fineness of slightly over 20 carats. In 1879 Govcnimcnt sum- 
moned a practical mining cn^ccr from AustraUa, whose report 
was eminently hopefuL Me described tlio quartz reefs ns of jgn»t 
extent and thickness and hidily auriferous. One reef in holar, 
hid bare 100 feet longitudinuly, gave an avcnigo of 1 oz. of gold 
]iur ton. In order to attract c.'ipitni, Govcrnincnt proposed to grant 
mining leases at n dcaihrent of Its. 6 (10s.) per acre, subject to no 
royalh’ or further fox. Up to 18S0 the enterprise had scarcely 
passed beyond tho stage of laboraton* cx(icrinicnts. If the results 
of actual working with clnbomtc macninc^* realize the promise held 
out by com|ictent investigators, gold-mining will be established as 
an iin]H>rtaut industry in southeni India. 

Copper is known to exist in many parts ot the country Ckqiiiei. 
in considerable quantities. The richest mines arc in the 
lower ranges of the HimAlayas, from DAijlling westward to 
EumAun. Tho oro occurs in the form of copper pyrites, 
often accompanied by mundic; not in true lodes, but dis- 
seminated through tho slate and schist. The miners arc 
almost alwa}*s Ncp.Alls, and tho remoteness of the situation 
has deterred European capital. Tho extent of abandoned 
workings proves that these mines have been known and 
worked for many years. Tho best seams show a proportion 
of copper slightly above the average of Cornish ore, but the 
ordinary yield is not more than about 4 per cent. The 
mines resemble magnified rabbit-holes, meandering passages 
being excavated through the rock w*ith little system. The 
tools used arc an iron hammer and diisel, and sometimes a 
small pick. After e.xtraction, tho oro is pounded, washed, 
and smelted on tho spot The price obtained for tho metal 
is Bs. 2.8.0 per 3 sere, or at tho rate of about lOd. a 
pound. Cojipcr-ore, of fair purity and extending over a 
considerable area, also occurs in Siugbhilm district of 
ChutiA NAgpur, w'hero there are many deserted diggings 
and heaps of scorim. In 1857 a company was started to 
rc-open the workings at these mines ; but, though large 
quantities of ore were produced, the enterprise did not prove 
remunerative, and was finally abandoned in 1864. A 
similar attempt to work tho copper found iu Nelloro district 
of Sladras also ended in failure. 

Lc.ad occurs in the form of sulphuret or galena along 
the HimAloyas on tho Punjab frontier, and has been worked 
at one place by an English company. 

Tin is confined to tho Burmese peninsula. Yciy' rich Tin 
deposits, yielding about 70 per cent, of metal, occur over 
alarge extent of country* in Meigui and Tavoy districts of 
tho Tenassoriiu region. Tho ore is washed and smelted, 
usually by Chinese, in a veiy' rough and unscientific way. 

Becent experiments made by a European firm seem to show 
that the deposits, though rich and extensive, aro not suffi- 
ciently deep to repay more elaborate processes. 

Antimony, in the form of surmd, which is largely used Anti- 
by tho natives as a cosmetic, is chiefly derived from the mony. 
hill states of the Punjab. It is also found in Mysore and 
Bnrmah. Tho minerals of B^putAna, W'hich have not yet 
been thoroughly ascertained, include an oro of cobalt used 
for colouring enamel. 

Fotroloum is produced chiefly in Independent Bnrmah, Mineral 
but it has also been found on British territory in Pegu, in 
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of Bengal There the annual rainfall mrdy, if ever, falls 
below 100 inches ; artificial irrigation and famine are alike 
unknown. The whole of the rest of the peninsula may be 
described os liable, more or less, to drought In Orissa, 
the scene of one' of tho most severe famines of recent time^ 
the average rainfall exceeds 60 inches a year; in Sind, 
which has been exceptionally free from famine under 
British rule, tiie avemgo falls to less than 10 inches. The 
local rainfall, therefore, is not the only clement to be con- 
sidered. Broadly speaking, artificial irrigation has pro- 
tected, or is now in course of protecting, certain fortunate 
regions, such as the eastward deltas of tho Madras rivers 
and the upper valley of tho Ganges. The rest, and by far 
the greater portion, of the country is still exposed to 
famine, ^or is it easy to see any remedy. Meteorological 
science may teach us to foresee what is coming; but it 
may bo doubted whether it is in our power to do more than 
alleviate. Lower Bengal and Ondh arc watered by natural 
inundation as madi os by the local rainfall ; Sind derives 
its supplies mainly from canals filled by tho floods of tho 
Indus; the Punjab and tho North-West Provinces are 
dependent largely upon wells; tho Deccan with tho entire 
south is the land of tanks and reservoirs. But in all these 
cases, when the rainfall has failed over a series of years, 
the artificial supply must likewise fail after no long interval, 
so that irrigation becomes a snare rather than a benefit. 
Water works on a 'scale adequate to guarantee tho whole 
of India from drought are nut only above tho possibilities 
of finance; they are also beyond the reach of engineering 
skiU. 

line Taking'the example of tho famine of 1876-78, the most 
wide spread and the most prolonged that India has yet 
known, we may say that tho drought commenced in Mysore 
by the failure of tho monsoon in 1876, and that all fear 
of distress in the North-West Provinces did not pass away 
until 1879. But it will always be known in history as tho 
great famine in the south. Over tho 'entire Deccan, from 
Poona to Bangalore, tho south-west monsoon failed to 
bring its usual rainfall in the summer of 1876. In tho 
autumn of tho same year the north-east monsoon proved 
deficient in the south-eastern districts of tho Madras presi- 
dency. Tho main food crop, therefore, entirely perished 
throughout an immense tract of country; and, as tho 
harvest of the previous year had also been diort, prices 
rapidly rose to famine rates. In November 1876 it was 
first officially recognized that starvation was abroad in tho 
land, and that Government must adopt measuies to keep 
the people alive. From that time until the middle of 1878, 
a period of more than eighteen months, the campaign 
against famine was strenuously conducted, with various 
vicissitudes. The summer monsoon of 1877 proved a 
failure ; some relief was brought in October of that year 
by the autumn monsoon ; but all anxiety was not removed 
unffl the arrival of a normal rainfall in June 1878. hican* 
while tho wave of drought had reached northern India, 
where it found tho stocks of grain much depleted to meet 
tho famine demand in tho south. Bengal, Assam, and 
Burinah were the only prorinces that escaped scot free in 
that^ disastrous year. The North-West Provinces, the’ 
Punjab, Bdjput&na, and tho Central Provinces alike suffered 
from drought through all tho smnmer of 1877, and from 
its consequences well into tho following year. When once 
famine gets ahead of relief operations, aU is over. Tho 
flood of distress bursts through the em^nkment. Starva- 
tion and all tho attendant train of famine diseases sweep 
away their thousands. The total expenditure of Govern- 
ment upon famine relief on this occasion may bo estimated 
at about 8 millions sterling, not including the indirect loss of 
revenue ndr the amount debited against tho state of Mysore. 
For this largo sum of money there is but little to show in 


the way of works constructed. The largest number of 
persons in receipt of relief at one time in Madras was 
2,591,900 in September .1877 ; of these only 634,581 
were nominally employed on works, while the rest were 
gratuitously fed. ]^m cholem alone the deaths were re- 
turned at 357,430 for Madras, 58,648 for Mysore, and 
57,252 for Bombay. Dr Cornish, tho sanitary commissioner 
of Madras, well illustrated tho effects of tho famine by con- 
trasting the returns of births, and' deaths over a series of 
years. In 1876, when famine with its companion cholera 
was already beginning to bo fclf^ the births registered in 
Madras numbered 632,113 and the deaths 680,381. In 
1877, tho year of famine, tho births fell to 477,447, while 
the deaths rose to 1,556,312. In 1878 the results of tho 
famine showed themselves by a still further reduction of 
tho births to 348,346, and by the still high number of 
810,921 deaths. In 1879 the births recovered to 476,307, 
still considerably below tho average, and the deatlis 
diminished to 548,158. These figures are, of course, not 
accurate ; but they servo to show how long the results of 
famine are to be traced in tho vital statistics of a people.^ 

Tho first great famiiio of which wo have any trustworthy re- 
cord is that which devastated tlio lower valley of tho Ganges in 
17CD-70. Ouc-thinl of tho population is credibly reported to haro 
perished. Tho prerions season had been bad ; and, as not iinconi- 
nionly happens, tho break-up of tho drought was accompanied by 
disastrous floods. Beyond tiio importation into Calcutta and Mui^ 
shidabdd of a few thousand viauiuh of rico from tho fortunato dis- 
tricts of Bakarganj and Chittagong, it does not appear that any 
public measures for relief were taken or proposed. The next great 
faniino wos that which afflicted tho Carnatic from 1780 to 1783, 
and has been iinmortalircd by tho genius of Burke. It was 
primarily caused by tho ravages of llydcrAli’s anny. A public 
subscription was organized by the Madras Government, from whicli 
sprang tho '* Monegar Choultry,” or pennanent institution for tho 
relief of tho native poor. In 1788-84 Hindustan Piopcr suffered 
from^ a ])rolougcd drought, which stojincd sliort at the frontier of 
British territor)*. Warren Hastings, tlien governoi'-gcncral, advo- 
cated tho construction of enormous granaries, to bo opened only 
in times of necessity. One of these granaries or ffoMa stands to 
tho i>rcscnt d.*)}' in tho city of ratn.n, but it was never used until 
tho scarcity of 1874. In 1790-92 Madras was again tho scene of a 
two years’ famine, which is nicmorablo as being the first occasion 
on which tho starring moplo were employed % Goverument on 
relief works. Houseful lesson of administratiro experience is to 1 o 
learned from tho^ long list of famines and scarcities w’hich afflicted 
tho several provinces of India at recurring periods during the first 
half of tho present century. In 1860-61 a serious attempt was 
mode to alloviatoan exceptional distress in the North- Western Fro- 
vineca. Aliout half a million persons are c^timatcd to hare been 
relieved at an cxpciiditnro by Government of about tlirce quartern 
of a iiiillion sterling. Again, in 1865-66, which wUl over bo known 
as tho year of the Orissa famine, tho Government attempted to 
organize relief works and distribute diaritnble funds. But on 
neither of theso oceasions can it bosaidtliat the efforts were suc- 
cessful. Ill Otisbo, especially, tho admitted loss of one-fourth of 


^ With rcgnid to tho deaths caused by tho faniino and tho diseases 
connccicd with it, tho Faniino Gonmiissioncrs tims report: — “It has 
been estimated, and in our opinion on subst.ontial grounds, that tho 
mortality nhich occurred in tho jirorinces tinder British administration 
during tho period of famino and drought extending over tho years 1877 
and 1878 amounted, on n iiopnlntion of 197 millions, to 6} millions in 
excess of tho deaths that would have occurred had the seasons been 
ordinarily healthy ; mid tho statistical returns have mode certain what 
has long been suspected, that starvation and distress greatly check the 
fecundity of tho population. It is probable that from this cause tlie 
number of birtlis during tho same period has been lessened by 2 
millions ; ilio total-reduction of the population would thus amount to 
about 7 millions. Assuming the ordinary death roll, taken at tho rate 
of 35 per tiitffe, on 190 millions of people, tlio abnormal mortality of 
the faniino period may bo regarded as having increased this totd by 
about 40 per cent " But when estimated over a period of years tho effect 
of famine as a check upon tho population is sniidl. Tlio Famine Com- 
missioners calculate that, taking tho famines of tho post thirty years, ns 
towhich alone an cstimatoof any value can bo made, the ahiiormM deaths 
caused by famine mid its diseases have been less tlmu 2 per mt'ffe of 
the Indian population per annum. As a matter of fact cultivation 
quidriy extended after tho famine of 1877-78, and there wero in Bom 
bay mid Madras 120,000 more acres under tUloge after tho long pro 
tmeted scarcity than boforo it 
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Xhs Korth«^o^ f!Kovuice« and come to tlie ^lior 

Miard^ of 187S-74, wludi fiist atSactcd tho intotost of Eng^ond* 
\raniiA Vy the tt{(m of the oud vatcbed and stimuhtod by 

the eseited ^jrmpoth; of the pnUioathome^ifmGovetimkent ca.tt£ea 
out in time a tominehenstve eeheme of ndief. By expen<htoe 
of 8^ loOlkaia aud the importatioa of one milBon toM of 

nee, aB liek even of im loes of life tme jmentedL ’She coroimnc 
tivd^y anaU tuea of and the fheuities ofcommoiiicatioB by 

nil amlriveri alonenermittedtbo ocoGm^n^ment cdtl^ ytmh 
iviiuuitt nnpanliclea in the eanafe of mmine. the xeoent 

hunuie in eonthon Inaie the waiSbiaitkt iroihed mth no ks» 
cneigy, end <duirftid>leboantyimhir mote eonsite 
(Uth^of fhoeesepr^estisedfaUaxet The Btari&en tzectims many 
tow »*8W than Behat. ^oeertytmndngim^veiL 
all mtled, not one^ ^ fw tlitee ancoesuvo seasons, and, above 
4 ' ^Pjjtatton and i£stdbnticni of gcain were pbymeal 

impws^tw. ^ pwple were tong whOo tiie that 
could tore l»(it tti^ alive rotting on tlio beach of Uadtas 
or im the mnwar aidui« of ifpiw I^a, Whet aduanisintive 
catetpnro ron accom]iU(h vhore tiie eiieamstaiicm ere within the 
conjMJMofJiBBwn conthdinaybBleinned&MnthecaeerfBombey. 

that j^dency the famine aiilKtecl nbont 84,000 unan mOro 
w»w‘‘S’ ol.nWt 5,000,000 ronls. Ihe 

number ot Mtwna m roctipt of teKef at ono time waa 
6^,000 in Jiue 1877, of wlwm tbe ^tat roojori^ wen emidoyed 

AbUCSQSXBATIGWw 

Thu eaptenro mthorify over al! British India, hoUi for 
«^TO und legiBlt^va paipoBee, is vested by a series^ 
Acts of in the viceroy or govJaor^Sd. 

^ owetJof fhe sSS 
®’'«y«*»«tt‘»VBonJeP8ndeve?S2 

s?s.?sss?‘aTlr^ ^ 

of etet«v such os thosn/fo;^^-^ dapartmeato 
worHdro.;, whUe ihev£Kfef» ■war, pubhe 


os required. . The^ ate open to tho public; and a furtlier 
^lautee for puhliciiy » insured by the proviso that dtaft 
biUs most be publiabm a certain number of times in the 
GottUe, As a matter of practice^ these dipft hills havn 
isnally been fi«t subjected to the eritictsm of the eeveml 
promciiat ^eraments. In r^td to the sapteme jndicisi 
auaorvty there is no such uniform system. Theprosidendes 
of hlodtas and Bombay, and also hvo of the three meat 

lAOVi&CBS Wultih. iISLVB baGH nuf. tit f.l 8 (h nidi • kVMbSul n«B ak** 


of Ben|il, and ate now knomu os the Iieutonant«overao^ 
ships of Bengal and the SSTorth-Wostern Provinces, have 
each a ht^ court,® sapreme both in civil and criminal 
business, with an ni«mate appeal to tlie judicial committee 
of the pnvy coundl in ISngInnA Of tho sabotditiato pro- 
the Paaiah has a chief courl^ with three judges : 
the ^otaa Province^ Oodh, hlysore, and Berat have each 
a jutocial commissioner, who sits alone; vriiile in A««nn . 
and Bntidi Bnxnmb tbe chief commisdoncr, or snprcx&o 
es^wtive officer, is^also tho highes^udicial anthoiito. 

• ^ «iw luhnuiistered in the Bidian courts conrists 
mainly of ( 1 ) the euactmeats of the Indian legislative 
conneOs above described and of ihe^bodies which pro. 
thm, { 3 ) Btotntes of theBritirii parliaineht which 

SL? Mahometan laws on 

demotic mbentance ot other cases aficcting tho Hindus 

ctt&tmnaiy law nffcrtiag 

wdividuri seebons of tbe Ihdiaa law; and 
m the Bi&an penal code, together with the codes of civil 
SSI'S? memorable examples S 



constituted bv tbV ^r. ^SwmHve councils which & 

l»y, togrthw with 

“g the non-offijaal native *®P*®*eBt-‘ 

^emeeti ncs of the Wmllrs^ Enropean cominaaities. 


Swemor-gewiml-iiMottucil is tUcorcti- ftovn*. 
«^J^r^e over eveiy part of India aliki^T hfe Sal ®W 
an&onty »uot everywhetu eseteisedin the samo direct 

P«*poscs of administmtion British **‘”‘**** 
^th a government 

of ifeown , andee^m of the native states are attached to 
those prom^ with whitli they are most nearly <«>n m« c t yd 
gwgmphicoUy. These provinces, S. cSTSm 

tSSatoiiST‘'^r*‘*’ 'nth Sfcontse of 

gps.%:€s 

^ ^ governor. 

provSes. Of the other 


T 7 tZ ®®®sa 4 occupies a peen- 

of &^Bantgovem<^li^i 8 
connefl: bnt. unlike ^ose 



OhSef comynuLi «oHtoMrtrgovwi^ 

I wenanted civil swricei 
i wcliesl tnlcra; but eacenti^W **^^**’* 
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plete the total area of territoiy under British administra- 
tion, it is necessary to add certain jimef-provinces, under the 
immediate control of the viceroy; These consist of Ajmfr 
(Ajmere), transferred from BAjputana ; Berar, or the dis- 
tricts assigned by the nizim of Hyderabad ; the state of 
Mysore, to be restored in 1881 upon terms to its native 
r&ji ; and the tiny territory of Coorg, in the extreme south. 

Another difference of a^inistration, thou^ now of less 
importance than in former times, derives its name from the 
old regulation^ or uoifoim rules of law and practice which 
preceded the present system of acts of the legislature. 
These regulations or^inally intended to be universal in 
their application, have been from time to time withdrawn 
so far as regards certain tracts of country which from their 
backward state of civilization or other causes seemed to 
require exceptional treatment. Bi non-regalation territory, 
ila- . broadly speaking, a larger measure of discretion is allowed 
I ter^ ofScials, both in the collection of revenue and in the 
administration of civil justice; strict rules of procedure 
yield to the necessities of the cass and the judicial and 
executive departments are to a great extent combined in 
the same hands. Closely connected with this induli!^"^ 
in favour of the personal element in administration ..'I ^ 
fidd is also permitted for the selection of the ® 

• staff, which is not confined to the coveupr.*^ - service, 

but indndss military officers on fhp uncove- 

nanted, civilians. The title of highest authority in a 
p non-regnlation district is not^^ that of collector-ma^tiate, 
[^.^^bd^ua^tcominissioner the supreme authority in a 
non-r^uIaBon-cpcu wSm is usually styled, not lieutenant- 
governor, but cbief commissioner. 13ie Central Provinces 
and British Burmah are examples of non-regulation pro- 
vinces ; but non-regulation districts are to be found also in 
Bengal and flie Horth-Westeirn Provinces, where their 
existence can 'always be traced by the office of deputy 
commissioner 

Alike in regulation and in non-regnlation territory the 
unit of administration is the district, — a word of v^ 
definite meaning in official phraseology. The district 
officer, whether known as collector-magistrate or as deputy 
commissioner, is the sole responsible head of his jurisdic- 
tion. 

Upon Ms eneigy and diaracter rests ultimately the ^efficiency of 
the Indian Government. "Sot only are his o\ni spec^ duties so 
'tinmerons and so vast as to be bewildering to the outrider, but the 
^rk of his suboiffinates, Europeau and native, Im^y depends 
^on the stiinnlas of his personal example. His position h^ been 
^Wpaied to that of the french prifet ; hut such a comparison is 
in many ways to the Indian district officer: he is not a 
eitlunic of the Home Office, who takes Ms colour horn his chief and 
^m^ents only offidallsm, but an active worker in evOT depart- 
of popular well-being, with a huge measure of indiridnaliniti- 
. As the verr name of collector-magistrate impli^, his main 
Accoions are twofold. He is a fiscal officer, diaigea with the col- 
coltiveof the revenue from land and other sources; and he is adril 
tion ypiinal judge of first instance. But this ex[danation of Ms 
• ^ ^ ‘ no means exhausts Ms multifarious duties. He does in Ms 
xaier¥^ep0 ^u' that the home secretary is supposed to do in £ng- 


\ 


/ 


t. ^ 1 . * 1 - 1 ^ ^ ' ‘ In every pro- 

both the largest and tue most grouped into larger 

vince but Madras, ^the districts ^Qder the charge of a corn- 
areas, known -as divisions, each^^^ 0 ^ not properly units of 
niissioper. ^ But these (Hvis\j.ts are. They are a^regates 
a^inist^tion, as the distj convenience of supervision, so 
of units, formed^ only fq;riiority may exerdse ^e universal 
that an intermedmte a^yQ^ld be impossible for a distant 
^tcbrulne^ which districts are again partitioned 

lieutenan^governo^^f^^ which are strictly umts of adminis- 
out into l®sser oaes. The system of parti- 

tratmn, though ^ nomenclature, vary in the different 
tiomng, and al*^ generally it may be said that the sub- 
provmces; jg ultimate unit of administration. 

^Tswn or uajQ 0 indicates the twofold principle of separa* 
ihe subdivision is properly the charge of an assistant 

tion : th^|.g executive officer, the tah^l is the charge of 
mapst^ly_collector or fiscal officer; and these two offices 
^ or may not ]ie in the same hands. Broadly speaking, 
subdivision is diaracterisdc of Bengal, where revenue 
, duties are in the background, and the iaJiiil of MaBras, 
where the land settlement requires attention year by year. 
There is no administrative unit below the subdivision or 
taML The lhd7idj or police division, only exists for police 
purposes. The pargand, or fiscal division under native 
rule, has now but an historical interest The village still 
remains as the agricultural unit, and preserves its indepen- 
dence for revenue purposes in certain parts of the country. 
The township is peculiar to Burmah. 

The judicial jurisdictions coincide for the most part 
with the ma^terial and fiscal boundaries. But, except in 
Madras, where the districts are large, a single civil and 
sessions judge, the supreme judicial officer under the 
high court, sometimes exercises jurisdiction over more than 
one district. As has been already mentioned, in non-regu- 
lation territory judicial and executive functions are com- 
bined in the same hands. 

The preceding sketch of Indian administration wonld be incom- 
plete withont a reference to the secretarial or central office, wMch 
in some sense controls and ^res life to the whole. From the secre- 
tariat are issued the orders which regulate or modify the details of 
administration; into the fiecretariat come all the multifiirious reports 
from the local officers, to be Vhere digested for fhtnre reference. But 
though the secretaries ma^ c'idoy the advanta^ of life, at the 
presidency cajutal^ with highe) salaries and better prospects of 
promotion, it is recognized t^t Vie efficiency of the empire rests 
ultimately upon the riiouldois of'^tbe district officers, who bear 
the burden and beat of the day, wi& fisw opportunities of winning 
fame or reward. 


takes dirtfi great deal more ; for he is the xeprasentatire of a pat^> 
sibility. c of a constitntional government, f olice^ jails, edulcation, 
based roads, sanitation, dispensaries, are all to him 

IftirTin enJrily concern; while, in addition, he is expected to make 
« . , ®'^naaintedwith erexrphase of the socialBfe of the natives 
officials, lach natural asprot of the country. Berides being a 
been orgaqaccountant, and a ‘ " 

where revii 

Nothing ^ number of districts in British India is two 
dS They vary greatly in size and in 

fipid vitliin nnhabitants. The average area is 3778 square 
to calculate tlbg from an average of 6612 square miles in 


I *evwy kind of 
as {(fixed Uj^jon 



of 1999 square miles in 
population is 802,927, similarly 


Oudh. 

ranging 


verage of 1,308,219 in Madras to an average 
ia Burmah. The Madras districts are thus 


Zand Settlement . — ^As the land foAmishes the main source r.and 
of Indian revenue, so the assessment of the land tax is the settle* 
main work of ln(^n administration. No technical term 
is more familiar to Anglo-Indians, and none more strange 
to the English public^ than that of land settlement. No 
subject has given rise to more voluminous controversy. It 
will he enough in this place to explain the general principles 
upon which the system is based, and to indicate the (£ief 
differences of application in the several provinces. That 
the state ^ould appropriate to itself a direct riiare in the pro- 
duce of the soil is a fundameutal maxim of Indiau finance, 
that has been recognized throughout the East from time 
_ immemorial. The germs of rival systems can' be traced 
intant, and a cIctTc, he ought also to possess no 1 in the old military and other service tenures of Assam, and 
of agriculture, pohhcal economy, and engmeenng. | e^olj^ire /development 

of the land system is due to two conditions,^ — a compara- 
tively high state of agriculture and an organized plan of ad- 
ministration, — ^both of which are supplied by the primitive 
village community. During the lapse of mntold genera- 
tions, despite domestic anarchy and forei^^ conqu^t, the 
Hindu village has in many parts ^preservm its simple cus* 
toms, written in the imperishable tablets pi tradition. The 
land was not held by private owners, but by occupiers under 

IL. - 97 
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.0 idiich an uolated pnnince is 
\uria«^ lel because tb^* bad no sniplns 
V and becanso unportatioa w» absolutely 

the pet^ corporation ; V the proJongeJ drai^t of 1W8-70 in 
r * 1 . ' V>d KaSputana^ wo come to tne Bebar 
vidaatej)ut from the coS^ atSSctcdtbe intensst of England* 

• A J 1 


lUw a cwuluoil luuQf IlDtl miiuct uw uvvvx^uiucui, iwinint 

the headman mis bound to 

X x« station of one mulioii tons of 
>0 other system of taxation cou^p^rentcj, Ybe compara* 

jnsti or^in practice less obnoxioas tCties of cornmnnication Iw 
an oatline of the land system as it i^montofthefcat, which 
present day thronghont iarge portions Daring the rc^t 

aitish and native rale; and each we ma^Si^tthoi^ 
been umveraallj before the Mahometan was many 
Masaimdns bro^t with them the avaric^ran. The min* 
and a stringent q«tem of revenue co^ddomP*** ““'*t 
Mnghal empire as organized by Akbar the 
of the state was fixed at one-diird of the gross\^of Madias 
the end; and a regular army of tax^sollectora wus ^tistiative 
to intervme between the cultivator and the snpreine 

meni pe entire vocabnlaiyof the present land sraK!^' 

borrowed from the Mnghnl administration. Thoja«&?” 

V Mahometans, nnknown ^ 

Hindu syst^ He was ori^nally a mere tax. 
r*"^ the land revennsi who agreed to 

fmmsh a Imp sum from ^e tract of country oss^ed to 

iiSce.^t? SSlif*®®* ^ iwabed for its 

iScta 


08 required. They are ojieu to the public; and a further 
guarautoe for pubUcifyia insured by the prorisu that draft 
bills must be published a certain number of times in the 
Gautle. As a matter of practice, these drpft bills have 
usually been first sulgcctcd to the criticism of the several 
provincial govemmenta Lr regard to the supremo judidal 
authority there is no sudi uniform system. Tlio preridcncics 
of Mttdm and Bombay, and also two of the three great 

nwimneaaa vnlswsils lanwvn Kaam xt. .. « a 


iMvvAuuca iviuvu juuyu uvcu creaiuii Qia 01 uic oio presidency 
of Bengal, and are now known as the ]ieutctmnt.govcrnor' 
ships of Bengal and the North-Western Provinces, have 
each a high court,® sapreme both in civil and criminal 
business, with an ultimate appeal to the judidal committee 
of the privy council in England. Of the subordinate pro- 
vinces, the Puiynb' has a chief coart, with three judges ; 
the Central Province^ Oudh, Mysore, and Bcrar have each 
a jndiciid commissioner, who sits alone; while in Aga^ nr 
and British Bnrmah the chief commisrioncr, or supremo 
executive officer, is also the highest judicial authority. 

The law administered ra the ludiau cunrts consists 
mainly of (1) the enactments of the Indian legislative 
connetls above described and of the^bodics which ptc- 
ced^ them, (2) statutes of the British parliament tvhicb 
I spply to Indio, ^ (3) the Hiudn and Mahometan laws on 
th6~ «8tic inheritance or other cases affecting tboHindns 
great rimmetan^ and (4) the customat}' law affecting 
sn^nor ai^erp^ and races. Much has been done toward 
in 1 j 89, amorotS'Jpdual sections of the Indian law; and 
resources of Bcngal^q^togethor with the codes of mvil 
based upon this invcstigai!$L}>avo memorable examples of 
Lord Cornwallis in 1793. \ , . i •« 



ally been suffered to fall iiS»^ «Sa^tion has gradu- 
party in the soU. so far as is 

^^yrnentof the revenua lio - punctual 


I punctual 

iik; the 8'nc^i;;Tn“^ inT„r;f ®’^f™““‘demand. 

liability on the land • wh«n * "*** “.““ratsally the first 

stricted than tbm rfafarMt^-^ ^Sa scarcely more re- 
time the possibK^Sl",^;^*!^- 

this absolute right of -jria^i-* cultivator, of 

1»«, property vested in <:)» i.i“ 


the eohivator arrj of revemm tith livelihood to 

ti»e subject of ooromeSial Swnfe “w become 

^®“yrd has *® 

which he ne/erhefm« owner u credit 



gate assessment was fixed at siikd Tfa. o« enn nDo 

valent to Co.'8B& 28 587 799 or «... oi"” mm 

By the year 1871 79’fi,« 1 millions sterling. 

the saiie area w- *® from 

cue same ureu Jiad increased to JR* onn rm* i.- it 

their own tenants sbonM !.» B ,,®* ibc .amfa«f<fra over 
reco^ „> ?“®"“ ho equally restricted. Bat no 

S paSS. ond “ ‘bosett“ 

lost rather^n gained in ®“H»ratora 

Enghsh prajndice^hS^ri iL?! 
could reooCTize nothintr ? Icodlord of the zamhtddi 

By two strinaent regula^fanj 

If he^ ®^ ® rack-renting landlcA- 
wus rendmed St P™?*/ 

prisonment At Se i® r*® 

reveane sale law hifdinSL?® operation of pro 

who were bound to ®.!!®v ®f “ 

hereditary ^ no traditio A’ pro- 

profit out KSX^®^® ®y®®t was to dM by a 
ranted peasantry found property. The/ be rc- 

1859, SinAet S. P”*?*^?** ra tbe law coi/>tb of the 
lord's powers of «8frictcd i^would bo 

The zamUidr is t^e *** <^rudn 8pedfii)rop™t«I 

law; but fo a SrS, A^T*®®®6“‘^ 5y 


jsilneu 

paid do;n7and tirrrrr"?^?®^® !««”«*«“' ®^- To com- 

fromcrcatinBMK.“»- ®‘^“B*® Prevent tlf- 

[ own. The pennant setef®"®®*®^ sub-tenuresi 
i systematic s^rvey^Bnt in “®‘ W 

, ®®^ey. which dl3dte i'. 

^ «»i.^r4a2 
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plete iihe total area o£ territory trader British administra- 
tion, it is necessary to add certain juast-provinces, under the 
immediate control of the viceroy. These consist of Ajvair 


areas, known as divisions, each.4tions. Sen- land may be taken 


mcts ^ 7“r,scnssed and decided by the coilictor at 

Mysore, to .be restored in 1881 upon terms to its native of units, formed only foj^ every year for definitely ascertaining 

rdjd ; and the tiny territory of Cooi;g, in the extreme south, that an intermediate Oi* to be paid by each nli/ai for the cnrrent 
Another difference of administration, though now of less watchfulness which . inquiry has sometimes been mistaken by rarc- 
f mnnvfotina tbati in former times, derives its name from the Heutenant-novernor^B armnal rrassessment of each rdwU’s hudinm 


preceded the present system of acts of the legislature, tration, though new land which he may wish to take up. 

These regulations, ori^nally intended to be universal in tioning, and al;iy days of British role no system whatever 
their application, have been from time to time withdrawn provinces j buj^onghont the Bombay presidency j and even at 
so far as regards certain tracts of country which from their division or ti^je there are tracts where something of the 
backward state of civilization or other causes seemed to The doubkogj^Q survives. The modern “ survey tenure,” as ft 
require exceptional treatment. In non-regulation territory, tion ; th^gj, dates from 1838, when it was first introduced 
broadly speaking, a krger measure of discretion is allowed magistr gne gf tdhtlxu of Poona district, and it has since 
to the ofScials, both in the collection of revenue and in the a de^Q gradually extended over the greater part of the presi* 


require exceptional treatment. In non-regulation territory, t 
33' . broadly speaking, a larger measure of discretion is allowed i 
ter- ^ Q^g ofSciab, both in the collection of revenue and in the a 

ad mini stration of civil justice ; strict roles of procedure niavgjjgj.^ ^ name implies, the settlement is preceded 
yield to the necessities of the case, and the judicial and th gixrvey. Bach field is measured, and an assessment 
executive departments are to a great extent combined in placed upon it according to the quality of the soil and the 
the same hands. Closely connected w'lth^ this^indalc^-r crop. This assessment holds good, without any possibility 

in favour of the personal element in administration of modification, for a term -of thirty years. The average 

fidd is also permitted for the selection of the adj^-^ rate varies from a maximum of 4s. 6d. an acre in the ridi 

- staff, which is not confi^d to the covcn^‘ --"or or Guzerat to a minimum of lOd- an acre 

but includes mflitaiy officers on tbf -oinewbat as Ibe Bengal 

. Damea* civilians, xae iiiieoi j The pnmaiy characteristic of the Bombay ^stem is its sun- 

^non*regnlntion district is more tmn tne mminaari of Is the unit, and its actual occupier is the only 

co mmissioner deserves that name, it is that of person recognized by the rerenuo lair. He knoirs exactly what he 
village asslBssaitf:?-, irldcb still lingers in the memories of will bare to ])ayi and the state knows what it will receive, during 
the people in the south. When the British declared them- the currency of the term. The assesOTcnt is, in fact, a rent-chaiw 
sdvSlTeirtottamrtbof toOat^tio«tt«opjm..gof 

the present century, they had no^ adequate experience of ^ transfeiable and heritable property, continnable without ques- 
revenue management. The authorities in En^nd favoured tion at tlie ex^iiFation of a settlement lease, on his consenting to the 
the zaminddri system already at work in Bengal, which revised rate.” To bonyw a metaphor from English law, hSs^^ 

t 1^ calcuh^ to s^m^ poMtoal potent SSod S'fc.K&’ZivS 

The jlauras Government was accordingly instructed to 2 . right of property in the soil he tills, and he stands forth a free 
outer into permanent engagements with zanttnddrs, and, man. If the Bombay peasants have not reaped all the advantages 
where no zatninddrz could be found, to creato substitutes from this system that might hare been hoped for, the fault rests, not 

out of enterprising contractors. The attempt resulted I thomselvM. They « ere 

. ^ ® responsibilities of property which they had not won bv then* own 

in failure in every case, except where the zamiaddrs exertions, bat wlii^ the state (perhaps prematnrelr} cast upon 
happened to be the representatives of ancient lines of them. 

powerful chiefs. Several of such chiefs exist in the The North-TTestem Provinces and the Punjab have a 
extreme south and in the north of the presidency. Their similar land system. In that part of India the village 
. estates have been goaranteed to them on payment of a community h^ preserved its integrity more completely 
fc or' permanent tribute and are saved by the enstom than elsewhere. Government therefore recognizes the 

of primogeniture from the usual fate of subdivision, village, and not the zaminddi^s estate or the rdyaVs field, 
Throngbont the rest of Madras there are no zanAnddrs astheunitof land administration. Throu^ont the North- 
. either in name or fact. The influence of Sir Thomas 'Westem Provinces, indeed, the village is commonly owned 
Munro afterwards led to the adoption of the rdyatadti by proprietors with the title of zandnddr, whereas in the 
system, which will always be associated with his name. Puqjab the commnuity is still the proprietor. But this is 
According to this system, an assessment is made with the a distinction of tenure rather than of administration, Li 
cultivating proprietor upon the land taken up for cultiva- both cases alike the state recognizes only the village and 

tion year by year. Neither rantfnddr nor village officer makes its arrangement with the owners of the village, 

intervenes between the cultivator and the state, which whether they be one or many, whether they be individuals, 
takes directly upon its own shoulders all a landlord’s respon- a corporation, or a bJidyddtdra (brotherhood). The survey 
sibihty. The early rdyatwdri settlements in Madras were there becomes a more comprehensive undertaking than in 
■based upon insufficient experience. They, were preceded Madras or Bombay. Inadditiontomeasurement^andagri- 
byqosarroy, but adopted the crude estimates of native cultural appraisement and calculation, it includes the 
officials. Since 1858 a department of revenue survey has duty of drawing up an exhaustive record of all rights and 
kren organza, and the old assessments have been every- sub-tenures existing in every village. The proprietors are 

where revised. , ^ . - ’ , . alone responsible for the revenue j but, when the state 

Aotlung can be more complete in tlieoiy and more difficult of liinitB iin rlnime am^net fliam if is «<% laea 

exposition, than a Madras rd^ttedri settlement. Firet, the entire „ 1! less carefid to define 

area of the di5trict,'\rhethercaltivatcd or uncultivated, and of each- “ the same time the rights of other parties interested in 
field within the district is accurately measured. The next step is the soil. The term of settlement both in the North- 
to calculate the e^inated produce of each field, having regard to Western Provinces and in the Punjab is thirtv rears. The 
14 eveiy kind of both natural and artificial advantage, lastlr, arata nrineinlo nf nsacummanf in fbnf tba , 

as 4 is fixed upon every field, which may be regarded as rongliy equal KT . Government revenue 

one-third of the gross and one-half of the net produce. The ®hail be equal to one-lialf of the impro* nd rent^ leaving the 
’®®?labc(iatc nature of these inqniries and calcul.-itions may be inferred •'ther half as the share of the lanr h'».\;. liable for 
tn 'from flic fact that as many as thirty-five difierent rates are some- due payment, and has the tronbl 'i®’ anio^tiDg tho 

i/ ' cliange is an item ay ^ 



772 


INDIA 


[ADMn^laXBAllOK. 


cuUivaViws. The average -rate of assessment is ahoufc 
2a lid. per acre in the Norfli-Western Province^ and 

1b. a. in the Punjab. « „ , , ■«f ^ 

The Oudh tdhiMdrs resemble Enghsh landlords even 
more closely than do the zamtnddrs of BengaL^ In ongin 
the majority vere not revenue-fanners, but tcniton^mag- 
nates, whose influence was derived from feudal authority 
os much as from mere wealth. Their present legal status 
dates from the pacification that followed on the mutiny of 
1857. The engagement then entered into has been 
described as a political treaty rather than a revenue 
assessment. The great tdluMdrs were invited to beTOino 
responsible each for a gross sum payable from the territory 
over which he esercisedfendol rights. This anm was fixed 
^ in perpetuity ; and the exceptional porition of the tdlvlddrs 
\ras recognired by conferring upon them, not only the right 
of succession by primogeniture, bnt also the privilege of 
bet^Ujest,— a privilege nnhoown alike to Hindu and 
hlahometan law. Land not comprised m idlvMdrl 
estates was settled in the ordinary w^ with its proprietors 
or zioMhiddrz for a term of thirty years. The whole of 
Oodh has since been accurately surveyed. 

The Oentral Provinces contain many varieties of land 
tenure, from the feudatories who pay only a light tribute, 
to the village communities, who are assessed in the usual 
manner after sumy. Popnlation is sparse and agriculture 
backward, so that the incidence of land revenue is every- 
. where low. The survey was conducted generally on tho 
Punjab system, adopting the village and not the fimd as the 
nuit of measurement. The current settlement for a term 
of thirty years will expire in 1897. 

Lsod In 1873-74 the total laud revenue realized from territoiy 
nTSDaa under British administration in India amounted to 
j02O,919,25fi, whidi is raised to J&22,768,144 by the in- 
clusion of certain local rates and cesses levied on land. 

* Thm latter figure shows an average of 9'4d. per acre of gross 
am and 2 s. 4*7d. per head of total population. The 
highest rate of assessment appears to be tiiat in Bombay, 
which is 3a 10’4d. per head; the lowest, Is. IS'Td. per head 
in Bengal and 

a&o Baft dclmimstiution. — Hext to land, salt contribafes the 
lugest share to the Indian revenue; and, where salt is locally 
xnanufoctnred, its snperrision becomes an important part of 
admioistrativednty. Up to withinquite recent times the tax 
levied upon salt varied extremriy in difierent parts of the 
country, and a strong preventive staff was required to be 
^tiosed olonga continuous barrier he^, wMch almost cut 
roe peoiosula into two fiscal sections. The reform of Sir 
J. Strachey in 1878, by which the higher rates were reduced 
and the lower rates raised, with a view to their ultimate 
^uidimlion over the whole countiy, effectually abolished 
tins old ei^ine of oppression. Communication is now 
tree; ^d it has been found that prices are absolutely 
Jolted by tim bringing the consumer nearer to his 

be increased. 

B^putdoa salt administration has thus 
a simple matter of weighing 

conducted with a minimim S 

to oblai»ewotk i»r«tvCT*',f Wpenisor^ 

;“d f«qnetaa/^ 4 r ® nuaiainm of iater- 


ferenca The system os at present carried on lias been 
gradually developed out of tbe experience of nearly a cen- 
tury. The manufacturcra belong to the same clws 
ordinary cultivators; and, as a rule, their condition is 
somewhat more prosperous, for they possess on hercditaiy* 
privilege with a commercial value. Tbo^ do not work upon 
a system of advances, as is the case with so many other 
Indian industries ; but they ore jinid at a certain rate when 
they bring their salt to the Government dc^i&t. This rate 
of payment, known as ktccfiroram, is at present fixed at an 
average of 1 dnnd 5*8 pies per ptamd of 82f Ib ; the other * 
expenses of the salt department, for supervision, &e., raise 
the total cost to 3 dnnds 6'6 pies per maund. The price 
now charged to the consumer by Madras Government 
is Ba 2.8.0 per niannd, tbe balance being net profit. The 
equal rate of salt duty W'hich will nltimatcly prevnil 
throughont aU India is Be. 2.8.0 per 9»aund^ or 7s. a cwt. 

This rate is already (1881) levied in Mndms^ Bombay, the 
North-AVestem Froiince^ and tbe Punjab, but in Bengal a 
higher rate is provisional!}* in foroe of Bs. 2. 1 4.0 per mamd^ 
or 83 . a cwt. In Brititii Burmah only 3 dnnds per mamd^ 
or 6 d« a cwb, is charged for local consumption, and a ininsit * 
duty of 1 per cent, ad txdorem. for salt sent across the 
frontier. 

.EWse.-— Excise^ like salb is not only a department of revenue Excise, 
collection, but al^ to a gmt extent a branch of tho executive. 

In otiicr wordfc, exciso duties in India are not a more tax U2>on tho 
consumer, levied for convenience through the manufacturer and 
retail dealer, bnt a species of QoTevnrotnt monopoly. The only 
exdsahle articles are intoxicants and drugs ; and the avowed oldcct 
of the state is to clieck consumption uot less than to raise revenue. 

Details vary in tlio different provinces, bat the general plan of 
administration is tho same. Tho right to mnnuucture and tho 
ri;;ht to retail are both monopolies of Govemment xvermitted to 
private individaals only upon terms. Distillation of country spirits 
IS oBowed accordii^ to two systems^— either to the highest redder 
j 1. 1 .. irtfortho 

distilleiy 

is also usually fanned out to tlic highest 
wder, subject to regulations fixing tho minimum quantity of 
hquor that may he sold at one time. The brewhig of beer nom 
lire and other gndns, which is unirmal among tUemli tribes and 
other abor^iniu racc^ is preetieally uutoxed and unrestrained. Tho 
European reowerics recontly cstahUshed at several hill stations pay 
a titt at the reto of Gd. a gallon. Apart from spirits, excise duties 
are levied n^ the sale of a number of intoxicating or stimulant 
wog., or viiidk the most impoiiant aw ofiiuiii and mtiinl or Uiang. 

Opium 18 i^cd for local consumidion in India from the Qoveni- 
mont nmnufactonca nt Faiai and Benares, and sold Uiroucli nrivale 
retailers at a monopoly pri«. This drug is chielly cohwmcd in 
Assim, Bm^h, and tho I’niyab. is an lutoxicnting iire- 

paretion ms^ fiwn the flowers and Icaiws of Indian hemp (Cannabis 
M^va, TO. Tho raltiration of hemp for this purpose is 

almost cOTfined to olmited urea in SajsliiM district, BcngaL and 
tboHiinalajus, nhence tho drug is imported 
mder tho nome of aanu. Its almsc is sometimes a cause, not only 

ottempts to check coii- 
duli'nt the highest tatoUiat 
wcondlv, by conUminllv raising 
® s V"'?’. Sciciitificnlly sneaking, eoa- 
M tf‘0 icmalc plont ; Man, 

or MdM, of the dried leares and small stalks, uitli a fewfruits- 

^ ‘*'® eo^nimeiit to abandon 

the iBBtitutona^mo^d^^ ®f 
cseentiv^ nffinC..! mi s governed, the head-mwi Si^onlr\ho 
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at liis death. But the Hindn Tillage oiganization had been greatly 
broken up under 3Ius^ role. The modem munidpal committee is 
a b^y appointed by wremmen^ on the nomination of the collector, 
to assist liiui in the dlschoxge of his local duties, and to assess new 
inodes of taxation. Police, roods, and sanitation are the three xxmin 
objects for which a municipality is constituted. Outside a munici- 
T^ty these objects axe (in different provinces) the care of the coV 
^tor, of some member of his subordinate staff, or of a local fund 
boai^ 'VTithin municipal limits they are delegated to a commi^ee, 
who practically derive their authori^ from the collector’s sancticm, 
implW or expressed. Except in the ^eat towns, the municipalities 
cannot be said to e^joy any of the attnbutes of co^oxate life. How- 
ever, os education adranc^ and with it the desire and catmeify of 
self-govemment, the munici];^ committee will doubtless tonn the 
germ from which free local institutious will in the future be dc- 
reloped. In 1876-77, excludinjg the fluree presidency capitals, there 
were alt(^ther 894 munidpalities in Britirii India, with 12,881,059 
inhabitants, or just 7 per cent of the total popnlation. Out of an 
aggregate numror of 7619 members of mumcipal committees con- 
*cemingwhom information is availahle, 1794 were Europeans and 
6725 natives; 1863 ircre 4612 nominated, and 1144 

elected,— the last class being almostconfined to ilie No^-Westem 
and Central Provinces. Tlie finanml statistics of these municipali- 
ties arc ^ven in a suhseq^aent section. 

Imperial Finance , — ^It is impossible to present a concise view 
of ^oian finance, such os shall be at once accurate and intelligible. 
In the first place, the aggr^to figures of revenue and expenutuxo 
are ofiSiciany returned acconung to a system which, though neccssaiy 
for purposes of account, usuwy misleads the Englim financier. 
The whole ^tem of administration is based npon the view that the 
BritiA power is a paternal despotism, which owns» in a certain 
sense, the entire soil of the coun^, and whose du^it is to perform 
the various functions of a wealthy and enlightened proprietor. In 
addition, it takes on itself the business of a manufacturer and trader 
on a grand scale, as in the case of opium and salt. All these con- 
sideiations tend to swell the totals on both sides of the balance-sheet 
Tritii laige items, which, on strict analysis, ought to be eliminated 
as mere matters of account. The actual tiixafion on the petmle of 
British India for 1878, as will be shown below, was 34f millions, 
or under ^3s. 8d. per head of the population. In the second place, 
the methods of keeping the public accounts have been subjected to 
frequent changes during recent years, to sudian extent os to render 
con^rative ^atements of totals valuidess. 

The following table, which has been compiled from the Far* 
liameniary Amraet for 1877-78, exhibits the gross imperial 
revenne and expenditure of India for that year, according to the 
system of accounts adopted at the time. For tlie reasons already 
^ven, it is practically impossible to analyse these statements in 
sndi a Tray as to show the actual amount raised by taxation, and 
the actual amount returned in protection to jieison and proper^. 
It is equally impossible to compare the totals Trith those for 
previous years. The only profitable plan is to take some of the 
items and explain tlieir r^ meaning. 


Ga»s Oevenw, 

Land revenne .l...£20,03a,03S 

Tributes and centribntlons... STS, 120 

Forest 601,102 

Excise 2,457,076 

Assessed tdxes .................... 80,110 

Frorincifll rates .................. 238i604 

Onstoras 2,622^206 

Salt 01460,082 

Oplnm 9,182,722 

Stomps 2,99S;<8S 

Mint 443A09 

Post office......,......*............. 847,694 

TOleeniph........................... 868,430 

lair and Jostice 8n^22X 

PnbUc irorks (ordinary) 871,689 

IrrlgatUm. 496,142 

State nflwaysi. .................... 648,526 

Gnarantced raUwai’s (net)..,. 6,129,765 
Mlsciffianeoas ..................... 8^666,698 


Ibtal^.. 


me. 


I^dency of oross revenue 
os conroared nitlx gross 
expenditure........... 


£3,548,087 


Grots Expenitture, 
Conectlon-^Lond .••......•......£2,681,826 

Salt ..... 689,858 

„ OffiukJHa.M.... a 3,601,260 

M Miscellnncons S>,38D,902 
Allowances under treaties .... 1,616,093 

Interest on debt.................. 6j028,818 

Administration I,80if|868 

lav and Justice 8,319,073 

^rlne and inland narigatim 612,^ 


Eeclesfustleul 




168,089 


Medical OuAlO 

Political o^ndcs 468;976 

Police 2,158,237 

Education.......,.,,.,..,,..,..,..., 738,020 

Stationery and'pilntlng 425,644 
Imsby exebaugc. ........Maa... l,6liS^77 

ArDMra.M.naM..a.....a...a.a.a.aM. .16,689,761 

Famine relief'.......,..,..,....,,. 6,345,776 

Prorlncldl najments............ 247,034 

Public vorks (ordinary) ...... 8£7G,274 

Piodneflrc public norks— 

Maintenance 791.601 

Interest and sniidus profits 6,679,9^ 
Miscellaneoiis .................... 2,610,873 


.Totid£62,512,38S 

JHeveriue, — ^ItTrill he s^from the above statement that the laigor 
portion of the gross revenue is not derived from taxation at all. 
Public works, induding railways, alone yield about 7^ millions 
sterling, or nearly 18 per cent of the total If we add the itemsof 

5 ost office and tmegmphfl^ which also represent jmyment for work 
one or services supped, the proportion rises to nearly 14 per 
cent ^en the sum of 9 millions gross, or 6^ miDions net, derim 
from opinm, being somewhat more than an additional 15 per cent 
of the gross revenm^ is admitted to he no chaigc npon the native 
tax-payer, but a voluntary contribu^'^" — i... 

) Ohiuese consumer of the drug. 

. t #P. 


tax-payer, but a voluntary contribution to the Indian < 
tiie Chinese consumer of the drug. Hcarly one-third of the total 
gross revenue is flius accounted for. The tend revenne, amounting 


to just 20 millions in an exceptionally bad year, cannot be passed 
over so lightly. 'Whether it shonld be properly regarded as a tax, 
or only as rent^ is an abstruse problem for political economists^ to 
settle ; hut, in any case, it is paid Tvithont question, as an im- 
memorial peiqnisite of tire state. It yields 34 per cent, or more 
than one-thi^ of the gross revenne. ^le importance of the land 
tax from the point of view of administation has been considered in a 
previons sectioii. Sotting aside provincial rates and assessed taxes 
os insignificant in their amount and variable in their indidence, we 
are left Trith four principil lieadiii»,-^-excise, customs, ^salt, and 
stamps, — ^whi^ togetiier constitute tiie indisputable taxation of the 
people, to^ amount yielded by these four hems is just 14^ 
millions, being nearly 25 i>er cent., or one-fourth of the whole. 

Salt alone jriel^ 6^ nations, or 11 ^ ceiit^ On the total popula- 
tion of 191 millions, the gross revenue of 59 millions shows an in- 
cidence of 6s. 2id. per head. The land tax alone shows an incidence 
of 2s. ijd. per head, the four taxes proper of la. 6|d. per head. 

The whole revenue of British India of the nature or actual taxa- 
tion, induding land revenue, exdso, assessed taxes, provindal rates, 
customs, salt, and stamps, amounted in 1878 to i^4,883,586, or 
8s. 72d. per head. The rate was about 4s. per liead in 1380. 

Of the four items, excise and stamps arc both almost entirely 
creations of British rule. Exdso is simply a tax npon intoxicating 
liquors and ddeterious drugs, levied both on the mannfactnro and. 
on the sale, according to different systems in different provinces. 

Like the corresponding duty in England, it is voluntarily incurred, 
and presses hardest upon the lowest classes. But, nnlike tjie 
English exdse^ it can hardly be called an clastic source of revenue, 
for the rate is intentionally kept so high os to discourage consump- 
tion. Ho duty whatever is levied upon tobacco. Stamps, as 
in England, is an anibignous item, greater part is derived 
from fees on litigation, and onl}' a comparatively trifling amount 
from stamps proper on deeds of transfer, &c. Cu^ms are divided 
into import and eiqiort duties, both of which have been so greatly 
lightened in recent years that their permanent maintenance murt 
be considered doubtful. At the present time (1881) import duties, 
usually at the rate of 5 per cent ad enZoran, are levied upon a 
comparatively long list of commodities, of which the chief are 
cotton goods above a certain degree of fineness. All duties on cx- 
porte hare now been removed, \nth the single cx^tion of that on 
rice, which brings in about £500,000 a year. That is levied at 
the rate of 3 dnndsa mnund^ or about 6d. per cwt, being equiT'alcnt 
to an ad ralarem rate of about 10 per cent India, lucluding 
Burmah, possesses a practical monopoly' of the supply of rice to 
Europe, and tiiereforo the tax falls upon the consumer rather than 
upon tuo native producer. The salt tax is a matter of more import- 
ance and of greater difficulty. As an impost npon an article of 
i^mo necessity, and os falling Trith greatest severity upon tlic 
lowest classes, it violates the elementaiy rules of politicA economy. 

On the otiicr hand, it may ho mged that tliis tax is familiar to the 
people^ and levied in a manner which arouses no discontent, and 
that it is the only means available of spreading taxation proper 
over the community. Becent reforms have tended to equaliro the 
incidenceof the salt tax over tlie entire countxy, Trith the immediate 
result of abolishing arbitraiy and vexations cuirioms Hues, and witii 
a view to its ultimate reduction. 

J^^nditurc . — Patting arido the cost of collection and ciiil Bxpen-* 
administration, wliich explain themselves, the most important items ditore. 
of expenditure are army, interest on debt, famine imef, loss ly , 
exchan^, and public works, to which may he added tlie complex 
item of^yments in England. hBlitary expenditure averages fmly 
16 millions a yean being thus considerably more tiian the whole 
amount obtained from taxation proper. Of this total, about 12 
millions represent jmyments in Indio, and 4 millions pajiuents in 
England. On non-cifectire sendees nearly 2 millions are expended 
in England and less than £700,000 in India. Begimental poy 
accounts for nearly 7 million^ tlie commissariat foral^ut 2 millions 
in India, and stoics for another million in England. In 1877-78 
the totol camtol of the Indian debt vras returned at over 146.^ 
millions stening, being just 16s. 4d. per head of tlio poimlation. 

The total diaige for interest was 5 muliona, being at the rate of 
£3, 14s. 4d. per cent. ; but this excludes the interest to be credited 
against expenditure on reproductive public urorks, which is entered 
under another heading. In 1840 the debt amounted to ou^ 30 
millions, but it gradually increased to 52 millions in 1857. ^icn 
came the Mutiny, which added 42 millions of debt in four years. 

The rate of increase was again mdualbut slow 1^ about 1874, 
when famine relief conspired witii public irorks to cause a rapid 
augmentation, which has continued to the present time. The most 
simificant feature in that augmentation is the lar;^r proportion of 
d^t contracted in England. During Ae last tw years the silver 
debt has risen only 10 millionSf^whereas tiie gold d&t has risen 29 
millions. Ho charge has recently pressed haider iroon tlie Indian 
exdiequer tiian that of famine rcli£ Apart from loss by rcduotil 
I revenue, the two famines of 1874 and 1877-78 have caused a direct 
I expenditure one haritable and idiof works, amounting in the ngace- 
\ gate to nearly 15 millions. Loss ly exc^ngo is an item u'hicOas 
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only ht«ly taken iU place in tLe accounts, and is dae to thecinmm- 
Ftancc that payments in gold^equire to be made in England 
I 7 means of the clejirceiated rnnce. It ia^ of conne, not a matter 
of cspenditnre proper, but merely the result of a peraliar mode of 
liook^kcepins. nliieli estimates the mpee at the arUtTaTy ralne of 
S\ In 1869-70 the loss br exchange was more than balanced by 
an equally nominal entiy of rain by exchange on the other side of 
the ledger. In 1876-77 this item attained its maximum of nearly 
1} million net. The expenditnn on pnblic works is j^rorided from 
tliree foarec*— ( 1 ) the capital of ndrato companies, snth a Govern- 
ment guarante^ ( 2 ) Joans for the constmetion of railways and 
cinals (3) current levcnnc applied towards sneh works os arc con- 
sidered to be not ducetly remanerativc. In 1877-78 the total 
capital tailed by the gnarantced railway companies was 05^ millions^ 
and the net earnings were 6 millions, thns zoning on the avemge 
a saftsfiictory balance-sheet In the ten years cn^ng with 1878 
29milljons were expended under the second head npon works closs^ 
as leprodnctive or extraoidinaty, of which 19 millions wera appro- 
priated to state railways and 10 millions to irrigation, llio amonnt 
spent from revenue anon ordinaiy pnblio worlm in 1877-78 was 
nearly 3] millions. The division of the expenditnre Into that paid 



?oi V* camenditnre of millions, 

millions, or78 per cent, wetepaid in India, and 14 millions, w 
22 per cent, in England, including the gannmtced interest of the 
rmlwsy companiesL 

Xocarf iF7iumo&— Independent of imperial finance, and likenise 

JSSrfnbluhcd Strength the 


independent of certain sums nnnnolly transferred from the imperial Tjocdl 
exchequer to be expended by the provincial covemmentss there is Ihuince 
another Indian budget for local revenue ana expenditure. That 
consists of an income derived mainly from cesses upon land, and cx- 
^nded to a great extent upon minor pnblio works. inl877-78 local 
revenue and menditure were eoeb returned at about 8 } millions. 

Munieii^ JYiutnce.— Yet a third budget is that bdon^ng to the Muni- 
munidpalities. The three presidency towns of Calcutta, Sfadns, cipal 
and Bcmibay bad in 1876-77 a total municipal income of £668,400, 
of which £519,822 was derived from taxation, being at the rate of 
Ta. per head iX pqpulatfon. In addition, there were 894 minor 
mumcipalitie^, with a total pcqmlation of 12,881,059. Tlioirocffre- 
gate koome was £I.24^974» of whicdi £979,088 was derived 
taxation, being at the rate of Is. 7d- per head. In the prcadency 
towns, rates upon honse^ &e., are the chief sonree of inc^e ; but 
in the district xmmicipduties, excepting Bengal, octroi duties arc 
more relied upon. On the ride of esq^diture the chief items on 
conservancy, roads, and police. 

rirmy.— At tile present time (1881) tiie entire constitution of tiie Anim 
Indun army is under the consideration of a commisrion. The ex- 
isting oiganization is bnscdnpon the historical divirion into the tiiieo 
^idencies of Bengal, hladras and Bomhay Thera toe still three 
IncUnn armie^ each composed of both Buropean and native troops, 
xnth th«r own coiMiBnaew-in-diirf and seponte staff, thonifh ^ 
cmmander-in-cluef in Ben^ esereises a snpreme antliority otof tiie 
trthcr two. Th w fa also a fonrth army, known os tlio Pnniab fton- 
ticr f<m», which, though on the ficngal establishment, fa iinder the 
mwediate ordera of the Lentenant-goTcmor of the janvinco. 
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Ennpcim IToqML 



Artmerr 

Cavaliy. 

Englnocn 

Infantxy. 

- 

Bodv- 

Gnant 

Totnl. 

Artnierr. 

Cavsiliy, 

Engisocn^ 

InfimtiT. 

Staff, Ac. 

Total. 

Gnnd 

Total 

Ronral army 

Madras . 

Bombay „ 

Tobih 

■w1?Vo1nr1Svsi» d-lii 

748 

153 

13,016 

1,748 

8,587 

1,241 

1,461 

537 

48,806 

81,081 

22,296 

122 

8 

72 

63,933 

34,293 

88,855 

6,879 

2,811 

2,649 

2,888 

966 

483 

2321 

67* 

68 ' 

28,420 

8,271 

8,271 

— 

864 

628 

889 

40,288 

12,738 

21,710 

104,216 

47,026 

36,366 

901 

18,346 

3,238 

102,188 

202 

124,871 

12,239 

1 4,847 

8671 

46,962 

1,821 

1 64,726 

188,597 


•t -V ■ ™iasBWMcn, wnicn fasHl ma mtoined as 

emb-iduitTf^ in mimy Mrts of the oonnby, the totali^lw 
of all Mnds in Bntish India in 1877 «r 
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extreme sonth, composed ^ro^ks in Tamil, \rliich arc still 
aclcnowlcdged as classical by native authors, so did the 
Baptist mission at Serampnr, near Calcutta, first raise 
Bengdli to the rank of a litcraiy dialect The interest of 
the missionaries in education, which has never ceased to 
the present day, though now comparatively overshadowed 
by Government activity, had two distinct aspects. They 
studied the vcmacubr, in order to reach the x)coplo by 
their preaching and to translate the Bible ; and^ they 
taught English, as the channel of non-sectarian learning. 

At last the Government awoke to its own responsibility 
in the matter of education, after the long and acrimonious 
controversy between the advocates of English and ver- 
nacular teaching had worn itself out. The present system 
dates from 1S51, being based upon a comprehensive 
despatch sent out by Sir C. Wood (afterwards Lord Halifax) 
in that year- At that time the three universities were 
founded at Calcutta, ATadras, and Bombay; English-leach- 
ing schools were established in every district ; the benefit 
of grants-in-aid was extended to the lower vernacular 
institutions and to girls’ schools; and public instruction was 
erected into o dcx)artment of the administration in every 
province, under a director, with a staff of inspectors. In 
some respects this scheme may have been in advance of tbo 
time ; but it supplied a definite outline, which Las gradu- | 
ally been filled up with each succeeding year of progress. 
A network of schools has now been spread over the country, 
graduated from the indigenous village institutions up to 
the highest colleges. All alike receive some mcasuro of 
pecuniary &upx)ort| which is justified by the guarantee of 
regular inspection ; and a scries of scholarships at once 
stimulates efficiency and opens a path to the university for 
children of the poor. In 1877*78 the total number of 
educational institutions of all sorts in British India was 
G6,202, attended by an aggregate of 1,877,942 pupils, 
showing an average of one school to every 14 square miles, 
and nine pupils to cvciy thousand of the population. In the 
same year the total expenditure upon education from 
all sources was i^l, 612,775, of which i!7S2,240 was con- 
tributed by the provincial governments, JC25S,514 was 
derived from local rates, and £32,008 from municipal 
grants. These items may be said to represent state aid, 
w*hileendowmcnt5yicIdcd£37,21S,subscriptions£105,833, 
and fees and fines £277,039. The degree in which edu- 
cation has been popularized and private effort has been 
stimulated may be estimated from tbc fact that in Bengal 
the total of voluntary payments now exactly balances the 
total of Government grants. 

\rc!> Unirrrsitics. — ^Tlje throe univcrsiliGS of Caicntin, Mnrlrns, and 

!s. Bombay were incorporated in 3857, on tlio model of the university 
of London. arc merely examining bodies, composed of a 

chonccllor, vicG-chaiiccllor, and senate, with the privilege of 
conferring degrees in arts, law, medicine, and civil engineering. 
The governing^ body, or syndicate, consists of the vicc-clian- 
ccllor and cerfoin members of tbo senate. Qnitc recently n fourth 
university, on tho same plan, has been founded at Ijaiiore for 
the Ponjab. Though not themselves places of instmeiion, the 
nnivc^ties cmlrol the wliole course of nmher education liy means 
of thdr examinations: The entrance examination for matriailation 
is open to all ; but when that is jiassed candidates for higher 
stages must enrol themselves in one or other of the affiliated 
collets. 1 n the ten years ending 3 877-78 9888 candidates success- 
fully passed tho entrance examination at Calcutta, 6383 At Madras, 
and 2610 at Boinbay. Many fall off at that stage, and very few 
proceed to the higher degrees. During the same ten 3 *carB 0.52 
mdiiatcdB.A., and only 25i with honours, at Calcutta ; 406 
B-A and 14 M.A. atSfadras ; 237 B.A. and 2$ M.A. at Bomlmy. 
Calcutta possesses h}- far the majority of graduates in law and 
medicine, wliile Bombay is similarly distinguished in cnginGcriiig. 
In 1877-78 the total expenditure on tho four universities was 
£22,093. 

Uegto. ^ Tlio colleges or institutions for higher instmetionma}* bo divided 
.into two classes, — ^those wliich tcacTi the arts course of the univer- 
sities, and those devoted to siiecial branches of knowledge. Accord- 
ing to another principle, they are dassificd into those entirely sup- 


ported by Government and those which only receive grants-in-aid. * 
The latter class comprises tli^ missionnr}* colleges. In 1877-78 
tho total number of colleges, including medical and engineering 
colleges and Mahometan madrasaSt was 82, attended by 8894 stu- 
dents. Of these, 35 collc^ with 3848 students were in Ben^l 
proper, and 21 colleges with 144S students in Madras. In tho 
same year tho total expenditure on the colleges was £186,162, os 
at the rate of £21 per student. 

Jioy8* #Sb/ioofs.— Hiis largo dnss includes many varieties, which Schools' 
maj* uc sulKlivided cither according to the character of the instme- 
tiori ^ven, or according to tho proportion of Government aid they 
receive. The liighcr spools ore those in which not onl}*is English 
taught, but that language is also tlic medium of instruction. They 
edneate up* to the standard of the entrance examination at the 
universities, and train gonorally those candidates who seek employ* 
ment in the upi>cr grades of Government service. As far as |)Ossililc 
one of these scnools, knoum as the ztid or district school, is estab- 
lished by Govcnimcnt at the licad-nnartcrs of c\*Gn*' district, and 
many others receive grants-in-aid. The middle schools, as theii 
nuino implies, arc intermediate between tho higher and the primaiy 
schools. Generally speaking, they arc placed in tho smaller toiraa 
and Inigcr villages^ and they provide that measure of instruction 
which is rccognizccl to l>c useful by the middle classes t1ienisclrc& 

Some of them teach English, bnt others only tlie vcniacular. This 
class includes the iahH/i schools, established at tho headquarters 
of cvciy iaiisil or subdivision in the North-Western I’rovinccs. In 
1577-78 the total expenditure on both higher and middle schcwls 
was £478,250. The lower and primary schools complete the scries. 

They present ever}' degree of efficiency, from tho indigenous and 
unaided idllngc school to tho vemnciilnr sdiools in the presidency 
capitals. Their extension is the chief test of the success of tho 
educational system. No uniformity prevails in tliis matter throngh- 
out the several prorinces. In Bengal up to the last few years 
primaty instruction was sadly neglcctrd ; bnt, since the reforms in- 
nugurated bv Sir G. Cam]>bcll iii 1872, which the benefit of tho 
grnnt-in-niff rules was extended to the ptlfhsdlds or village schools, 
this roproach has been removed. In 1871-72 the total number of 
priniaiy schools under inflection irns onl}* 2451, att ended by 
tf4,770*pnpils. By 3877-78 the numlier of schools had risen to 
16,042, and tho iinniber of pupils to 360,322, being an increase of 
about sixfold in six years, in tbo latter year the total GXi>euditnre 
from nil .sources was £78,000, towards which Government contri- 
buted only £27,000, thus showing how state aid stimulates private 
outlay. The Nortli-Westeni Prorinccs owe their system of primaiy 
instruction to their groat lieiitciinnt-govcnior, Mr Thomason, 
whose constructive talent can bo traced in cverv department of tho 
administration. In addition to tlic talisUi or middle schools already 
refened to, he drew up a scheme for establishing hall'ahandi or 
priiiiar}* schools in every central village (whence their iiaiiie), to 
which the children from the surronnaing hamlets might resort. 

Ills scheme Isas since liccn largely developed by means of tho edu- 
cational ce&s added to the land revenue. In Bombay tho primary 
schools aro mainly supported out of local funds raised in a similar 
planner. In British Burmnli, on the other liand, primary education 
is still left to a great extent in tho hands of Buddhist monks, who 
receive no i>ccuniaty snjiport from Government. Tlic monastio 
schools are only open to boys, but there arc also lor teachers who 
adrnit girls to mixed classes. Goi*cminGnt lias hardly any schools 
of iU own ill Burmnh, tho deficiency being supplied by several 
missionniy ly>dies, wlio obtain state aid. In man)* parts of tho 
3Inilnis presiflcncy, n1«0, the missionaries possess a practical mono- 
poly of education at tlic present day. In 1877-78 the amount of 
money expended upon lower and primary schools in British India 
was £106,135, or just onc-fourth of the total educational budget. 

friV/s’ Of late ycani something lias been done, tlioiigh 

not much, to extend the advantages of education to girls. In this, 
as in other educational matters, the niisaionariea liave been the 
pioneers of progress. lu a few exceptional places, such as Tinne- 
%'clU in Mauras, the Khasi hills of Assam, ami among the Karen 
tribes of Bunimh, fcniale education has a real existence, for in these 
pla^s the missionaries liavc influence enongh to ovcrooino the pre- 
judices of the people. Bui elsewhere, even in tho large towns and 
among the EngHsli-spcaking dosses, all attempts to doveloxi tho 
intelligence of women are regarded with scarcely disguised nveraioxL 
Tlirouglioii t the North-W estem Province.s, with their n umerous and 
wealthy cities, and a total female population of 35 millions, only 
*^50 girls ottended school in 1877-78. In Bengal, with just 
double tho inhnbitnnbi, tho corresponding number was less than 
12,000. Madras, British Burmali, and to a small degree Bombay 
and tho Piitdah, are tho only provinces that contribute to the 
follojving statistics in any tolerable pro]Kir(ion:— /Total girls* schools 
in 1877-78, 2002 ; ntimhcr of pupils, 66,615; mixed schools for hoys 
arid girls, 2055; pinuls, 00,915; total amount expended on girls* 
schools, £78,729, of which £27,000 irns devoted to the 32,000 girls 
of Bengal. 

AVjmrf and other Special Schools^ &c.— In 1877-78 the normal 
and technical selioola numbered 155, with a total of 6864 students, 
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Thrust back by the Aryans from the plains, these primi 
tlve peoples have lain hidden aVray in the recesses of the 
inonntains/ like the remains of extinct animals which 
zoologists find in liill-^saves. India thus forms a great 
museum of races, in which we can study man from liis 
lowest to his highest stages of culture. 

Among the mdest fxagmenfs of mankind are the isolated Anda- 
man islanders in the Bay of Bengal. The old Arab and European 
voyagers described them os dog-iaced man-eaters. The En^^h 
officers sent to the islands in 1855 to establish a settlement found 
themselves surrounded by quite naked cannibals of a ferocionslype 
who daubed themselves when festive with red earth, and mourned 
ill a snitof olive^colomed mud. Thc^ used a noise like weepingto 
express fnendship or joy, bore only names of common gender, wluch 
they receivjed before birth ; and their sole conception of n was 
an evil spirit, who spread disease. For five years they repul^d 
every effort at intercourse by showers of- arrows ; but the officers 
slouiy bronaht them to a better ihune of mind 1^ building sheds 
near the setuemeut, where these poor beings m%bt find shelter from 
the tropical rains, and receive medicines and food. 

The Anamalai hills, in southern hiadros, form the refugs of a 
whole series^ of broken tribes. Five hamlets of long-haired wild- 
looking Pnliars live on jnnde produefs, mice, or any small animals 
they can^ catch, and worsh^ demons. Another clan, the hlnnda- 
vais, shrink from contact with the outside world, and possess no 
fixed dwelling, but wander over tbe innermost lulls with their 
cattle, sheltering themselves imder little Icaf-shedi^ and seldom re- 
xsaminu in one root more than a year. The thick-fipped small- 
bodied jSaders, ** Lords of the Hills, ” are a remnant of a higher 
race. They file ike front teeth of the upper jaw as a marriage cere- 
mony, live by tlie ch^, and wield some influence over the ruder 
forert-folk. These hills, now very flilnly peopled, abound in the 
^at ^one monuments (Idstvacns and oolniens) which the primi- 
tiye tribes used for their dead. The Eairs of soutli-westom India 
btill muctice polyandry, according to which a man's property de- 
scends not to his own but to his sisteris children, ^at system also 
ap^ew among the Himalayan tribes at the opposite extiumity of 

. In the Central Provinces the aboriginal races form a large pro- 
portion of tbe population. In certain districts, os in the feudatory 
state of Bastdr, th^ amount to three-fifths of tire inhabitants. The 
most important race, the Gonds, have made some advances in civi- 
lization ; but the wilder tribes still cling to the forest^ and live by 
tbe chase, and some of them are reported to have used, witliin a few 
years back, flint points for their arrows. The Marids wield bows of 
great strength, which they bold with theirfeet whfle fliOT- drawthe 
string with both hands. A stUl wQder tribe, the fly from 
their grass-built huts on the approach of a stranger. Once a year 
a messenger comes to them from the local raji to take their tri&ite 
of' jungle prodnets. He does not enter their hamlet^ but beats a 
drum outside, and then hides liimself. The sh}’ Hdris creep forth, 
place what they have to give in an appointed spot, and run back 
again into their retreats. 

^ Purfber to the north-east, in the tributary states of Orissa, there 
M a TOor tribe, 10,000 in number, of Juangs or Ihtuas, liter^ly the 

leu-weaxers/* whose women formerly woie no clothes. Theironly 
ve^ge of covering was a few Btrin^s of beads round tbe waist with 
a ^ch of leaves tied before and b&ind. Those under tbe Britirii 
influence were clothed in 1871 by order of Government and their 
nahTO chief vas peisnaded to do the some irork for the-otbera. This 
]raf-\rrating tribe had no knoTrledgo of the metals till quite lately, 
wnro fomigners came among them, and no word exists in their 
native langraro for iron or any other metal. But their country 
abounds with flint weapons, so that the Juangs form a remnant to 
our own day of the Stone Age. ‘ •« Their huts," writes tbe officer 
who them best, ** are among the smallest that human beings 
ever dehbemtely constructed as dwellings. They measure about 6 
feet by 8. Iheheadof thefamilyandall thefomalcs huddle together 
in this one shell, not much larger than a dog-konnel.” The bovs 
and the young men of tiie village live in one large building apwt 
by themselves ; and this custom of having a common abode for 
the whole male i^uth of the hamlet is found among many of the 
abonmnol tribes in distant parts of India. The Kandha of Orissa, 
who kept up Ibeir old tribal ritual of human sacriGce until it was 
put doTO by the British in 1835-45, and the Santdls in the west of 
I^wcrBenma, who Ti»e in 1855, are examples of powerful and 
hwily developed non-Aiyan tribes. 

Proceeding to flie northern boundary of India, \re find the slones 
and qiure of the Himalayas peopled by agreat variefy of rude tribes. 
As a me they are fierce, olach, undersized, ana ill-fbd. Thov 
formerly eked out a wretched subsistenco by plundering the more 
anlized hamlets of the Assam vnllCT; means of livelihood which 
they arehut slowly giving up under British rule. Some of the wild- 
esc ^ thm, such as the imiependent Abars, are novr employed as 
a sorb of iiregular police, to keep tlie peace of tiie borier, in return 


for a yearly rift of dotli, hoes, and grain. Their very names beax 
witness to their former irild life. One tribe, the Akos of Afcsflni^ 
is divided into two dans, known respectively as " The eaters of a 
thousand hearths,” and “ The thieves who lurk in the cotton- 
field." 

Whence came these primitive peoples, whom the Aryan 
invaders found in the land more than three thousand years 
ago, and who are still scattered over India, the fragments of 
a prehistoric world ? Written records they do not possess. 

Their oral traditions tell ns little, but such hints as they 
yield feebly point to tbe north. They seem to preserve 
dim memories of a time when the tribes dwelt under the 
shadow of mistier hill ranges than any to be found on 
tbe south of the river iJains of .'Bengi^ The Great 
Mountain ” is the race-god of the Santfil^ and an object of 
worship among other tribes. The Gonds, in the heart of 
of Central liidia, have a legend that they were created at 
the foot of Dewdlegiri Peak in the Himalayas. Till lately 
they buried their dead with the feet turned northwards, so 
as to be ready to start again for their ancient home in the 
north. 

The language of the non-Aiyan races, that record of aVou- 
nation’s past more enduring than rock inscriptions or tables Aryan 
of ^ brass, is being slowly made to tell the secret of their 
origin. It ali^dy indicates that the early peoples of India 
belonged to three ^ great stocks, known as the Tibeto- Tibeto- 
Burman, the Kolarian, and the Dravidian. The Tibeto- Bnnnesa 
Burman tribes cling to the skirts of the Himilayas and 
their north-eastern offshoots. They crossed over into India 
by the north-eastern passei^ and in some prehistoric tiwiA 
Imd dwrit in Central Asia, side by sii^e with the forefathers 
of the Mongolians and the Chinese. Several of the hill 
languages in Eastern Bengal preserve Chinese terms, others 
contain Mongolian. Thus the NAgAs in Assam still use 
words for riireo and teaser which might almost be under- 
stood in the streets of Canton. 

The following are the twenty principal dialects of the 
Tibeto-Barman group;— (1) CAchAri or' Bodo, (2) Garo, 

(3) Tripura orMrung, (4) Tibetan or Bhutia, (5)Guruns 
(6) hturmi, (T) Newar, (8) Lepcha, (9) Miri, (10) Aka^ 

(11) Mishmi dialects, (12)Dhimal, (13) KanAwari dialects, 

(14) Mfkfr, (16) Singpho, (16) NAga dialects, (17) Kuki 
dialect% (18) Burmese, (19) Khyeng, and (20) Manipnri. 

It IS impossible,” writes Mr Bnndieth, **to rive even an ap- 
prosmate number of the speakers included in this group, as many 
of tho languages are either across the frontier or only proiect a slioit 
distance into our (ran territory. The languages inmuded in this 
gronp have not, with perhaps one or two exceptions, both a cerebral 
and dental row of consonants, like the South-Indian languages • 
some of them have aqarated forms of the suids, hut not of the so* 
nauts ; others have aspirated forms of botii. Tlie languages of fliis 
evou tuose vrlu^ most diverge from each other, have several 
words lu common, and especially numerals and pronouns, and also 
KTOO resemblanocs of grammar. In comparing the resembling 


rfi v-lA !?- ramhindly he doubted that such additions 

syllables 

“me sonnA • These de- 
guages of Hepdl and in 
ha language, and in the 

Words are also distmmished by difference of tone. The 
SS *^® described as the abrupt or 

tW Paufflng or heavy j and it has been remarkef that 

™®®‘;^on to adding otlior syllables ' 
to the root make the least use of the tonc^ and vice versa’ where 
prevail the least recourse is had to detenniuatire 

The Kolarians, the second of the three non-Atyan stocks, Kbl- 
seem also to have entered Bengal by the north-eastern 
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passes, Th^ dwell chiefly in tho nottb^ nnd along llio 
nortb-eastorn edge of tho three^ided tablc-lond which covers 
the southern hidf of India, Some of tho Oravidinns, or 
third stock, appear, on tlie otlier hand, to have found tlicir 
way into the Punjab by thenorth-westem posses. Tlioy now 
inhaUt the southern part of the three-sided tablc^land, as 
for down as Capo Comorin, tho southernmost jmrt of India. 
It appears as if the two streams of tho Kolarian tribes from 
the north-east and the Dravidiana from the north-west 
had converged and crossed each other in Central India. ! 
Tho Dravidians proved tho stronger, broke up tbo Kolnrians, 
tbnist aside their fragments to cast and west, and then 
rushed forward in a mighty body to the aoutlu 
It thus happened that, while the Dravidians formed a 
vast mass in southern India, tho Kolarians survived only 
as isolated tribes, scattered so far njmrt as soon to forget 
ilieir common origin. One of the largest of the Kolarian 
races, the Santdls, dwells on the extreme eastern edge of 
the three-sided table-land of Central India, where it slope? 
down into tlio Gangetlc valley of Iiowor Dcngal. The 
Kntkus, a broken Kolarian tribi^ inhabit a patch of 
country about 400 miles to tbe west, and have for perhaps 
thousands of years been cut off from the SantAls by moim- 
tains and pathless forests, and by intervening races of the 
Dravidian and Aryan stocks. The Kurkus and SanlAls 
have no tradition of a common origin; yet at this day the 
Knrkus speak a language which is littlo else than o dialed 
of SantdlL The Savers, once a gitsat Kolarian tribe, 
mentioned by Pliny and Ptolemy, are now a jioor wnn- ' 
dering race of woodcutters of nortbem Madras and Orissa. * 
Yet fragments of them have lately been found deep in j 
Central India, and os far west as ll%utAna on the other 
Bide. I 


of the Kolarian group 
are— (1) SartAh, (2) Mundilri, (3) Ho (4) Bliumti, (S) 
^iwo, (6) pnrna. (/) Jnang, (8) Kurka, and j,orl.y 
^&var. Some of them are separated onl}- bj* dialectical 


Mini pormnol prononn sailing *'*'*i*' *’**7 

Idumj, of tho nom, and 7*11 ‘Z 

»w .dded to il»o vert) h, certai»**Mri»2,» L™* P®rs<mnJ pronoun 
and nenon, both n. tecud. tho oiImS^I*****! jwwidic 
8“*r,— tho inanm^^dcr Wne indlL'f «M ’ 


ft lodcal cliisdGcation of m appjrcntly, Ims st 

both tho South-ledum cioans. ^nden 

of tho Ml pewonaliSSi is 6»' 
which arain tafcca all tlie poot-ninithn/'M * Jironon 
« infioated by the fioni^e ffi®* A Scn*tw rclntfon l«ii 
Sna^. pne^ly 


thus 


- Post-Twationa aiw.nt^?Z t^!i 7 mi”"! !?’ ai 

an oUiqne form or geniti^or tnointcn-cnlii 

Dittvidian in havinir indn^lM ^heranlfix. ^loyanrccwithi' 


of ft trio rauwIfolS?«f +1 word, niul 

by twtotios inrteSi ncgativo vou 

ondfor^^*^*^’ according to SkreTsrad *** J^mvidin 

“lllKMsIi ill Hill 


I into fragmciiK Tiicir pure dc<*com]nnls con-^i'^f, indeed, 
of small and srattcred tribe.? ; but they have given (heir 
' languages to 40 millioim of jwople in STwtbcm Indh. 
That some of the Mands in (he clistanl Pacific Ocean were 
I>cnp]cd cither from tlin Dravidian fctllcmciits in India, or 
from an earlier common pourcc, remains a ronjccturnl 
imluction of philoIogorH, rather than an e^t:ibH4icd ethno- 
logical fact.* The aboriginal (rihe? in fontbern nnd 
western Australia me almost the ramenunD for/, 

//r, irc, yov, Ac., M the fi?ln rnirn on the Madias coast, 
ami ri»ramblc in maiiyolhc'r wath the Madras hill (riliey, 
as in the use of their national iv»a{H>n the l>r» itt.r 
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isolated of the aboriginal races have thus kept themselves 
apart, hy far the greater portion submitted in ancient times 
to the Aryan invaders^ and now make up the moss of the 
Hindus. 

In Bengal and Assam the aborigines are divided into 
nearly sixty distinct races. In the Horth-Westem Pro- 
vinces sixteen tribes of aborigines are enumerated in 
the census of 1872. In the Central Provinces they, 
number If millions, — ^the ancient race of Gonds, who 
ruled the centnd table-land before the rise of the Mar^ttds, 
alone amounting to 1^ millions. In British Burmah the 
Karens, whose traditions havb a singularly Jewish tinge, 

' number 330,000. In Oudh the nationality of the abori- 
ginal tribes has been stamped out beneath successive waves 
of B&jput and Mahometan invaders. In centres of 
the ancient Hindu civilization, the aboriginal races have 
become the low-castes and ou^costes on which the social 
fabric of India rests. A few of them, however, still 
preserve their ethnical identity as wandering tribes or 
, jugglers, bariret-weavers, and fortune-tellers. Thus the 
Ndts, Bediyas, and other gipsy dans are recognized to this 
day as distinct from the surrounding Hindu population. 

The aboriginal races on the plains have supplied the 
hereditary criminal dasses, alike under the Hindus, the 
Mahometans, and the BritisL Formerly organized robber 
communities, they havei, under the stricter police adminis- 
tration of our days, sunk into petty pilferers. But their 
existence is still recognized by the Criminal Tribes Act, 

C 3d in 1871, and occasionally enforced within certain 
ities of northern India. 

The non-Aryan hill races, who figured from Yedic times 
downwards as marauders and invaders, have ceased to 
be a disturbing element. Many of them appear as pre- 
datory clans in Mahometan and early British India. 
They sallied forth from their mountains at the end of the 
autumn harvest, pillaged and burned the lowland villages, 
and retired to their fastnesses laden with the booty of the 
plains. The measures by which many of these wUd races 
have been reclaimed mark some of the most honourable 
episodes of Anglo-Indian rule. Cleveland’s Hill-Bangeis 
in the last century, and the Bhils and Mhairs in more 
recent times, are well-known examples of marauding races 
being turned into peaceful cultivators and loyal soldiers. 
An equally salutary transformation has taken place in 
, many a remote forest and hill tract of India. The firm 
\ order of British rule has rendered their old plundering 
yife no longer possible, and at the same time has opened 
mp to them new outlets for their energies. Their char- 
acter differs in many .respects from that of the tamer 
population of the plains. Their truthfulness, sturdy 
loyalty, and' a., certain joyous bravery, almost amounting 
to playfulness, appeal in a special manner to the English 
mind. There is scarcely a single administrator \vho has 
ruled over them for any length of .tiine without finding his 
heart drawn to them, and leaving oh record his belief in 
their capabilities for good. 'l 

Primitive Hinduism. 

We have seen that India may be divided into three 
regions. Two of these, the Him&layas in the north and 
the three-sided table-land in the south, still form the retreats 
of the non-Aryan tribes. The thM, or the great river 
jdains, became in very ancient times the theatre on which 
a nobler race worked out its civilization. 

That race belonged to the splendid Aryan or Indo- 
Germanic stock, from which the Brdhman, the Hdjput, and 
the Englishman alike descend. Its earliest home seems to 
have been in Central Asia. From this common camping- 
ground certain branches of the race started for the east, 
others foi; the west. One of the western offshoots founded 


the Persian kingdom-,* another built Athens and Lacedae- 
mon, and became the Gredr nation j a third went on to 
Italy, and reared the city on the seven hills which grew 
into imperial Bon^e. A distant colony of the same race 
excavated the silver-ores of prehistoric Spain ; and, when 
we first catch a sight of ancient England, we see an Aryan 
settlement fishing in willow canoes, and working the tin- 
mines of ComwalL Meanwhile other branches of the 
Aryan stock had gone forth from the primitive home in 
Central Asia to the east. Powerful bands found their way 
through the passes of the Himdlayas into the Punjab, and 
spread themselve% .chiefiy as Br&hmans and B&jput^ over 
India. 

The Aryan offshoots to the east and to the west alike 
asserted their superiority over the earlier peoples whom 
they found in possession of the soil. The history of 
ancient Europe is the story of the Aryan settlements 
around the shores of the Mediterranean; and that wide 
term, modem civilization, merely means the civilization of 
the western branches of the same race. The history and 
development of India consist of the history and development 
of the eastern offshoots of the Aryan stock who setded in 
that land. In the west, the Ai^n speech has supplied 
the modern languages of Europe America, and England’s 
island empires in the southern Pacific. In the east, 
Hinduism and Buddhism, the religions of the Indian branch 
of the Aryans, have become the faiths of more than one- 
half of the whole human race, and spread Aryan thought 
and culture throughout Asia to the utmost limits of China 
and Japan. 

We know little regarding these noble Aryan tribes in Its home 
their early camping-ground in Central Asia. From words Cen- 
preserved in the languages of their long-separated descend- 
ants in Europe and India, scholars infer that they roamed 
over the grassy steppes with their cattle, making long halts 
to rear- crops of grain. They had tamed nmst of the 
domestic animals, were acquainted with some metals, under- 
stood the arts of weaving and sewing wore clothes, and 
ate cooked food. They lived the hardy life of the temperate 
zon^ and the feeling of cold seems to be one of the earliest 
common remembrances of the eastern and the western 
branches of the race. Ages afterwards, when the Yedic 
singers in hot India prayed for long life, they asked for 
“a hundred vnwters,” The forefathers of the Greek and 
the Boman, of the Englishman and the Hindu, dwelt 
together in Asia, spoke the some , tongue, worshipped the 
same gods. The languages of Europe and India, although 
at first sight they seem wide apart, are merely different 
forms of the original Aiyan speech. This is especially 
true of the common words of family life. The names for 
fatJier, srudihei', hrother, sista’, and widow are the same in 
most of the Aryan languages, whether spoken on the banks 
of the Ganges, of the Tiber, or of the Thames. Thus the 
word daughter^ which occurs in nearly all of them, has 
been derived from two Sanskrit -roots meaning “ to draw 
milk,” and preserves the memory of the time when the 
daughter was the little milk-maid in the primitive Aryan 
household. 

The ancient rdigions of Europe and India had a similar 
origin. They were to some extent made up of the sacred 
stories or myths which our common ancestors had learned 
while dwelling together in Central Asia. Some of the 
Yedic gods were also the gods of Greece and Borne; 'and 
'to this day the Deity is adored by names derived from the 
same old Aryan root by Brdhmans in Calcutto, by- 
Protestant clergymen at Westminster, 'and by Catholic 
priests in Peru. 

The Yedic hymns exhibit the Indian branch of the 
Aryans on its march to the south-east and in its new 
homes, l^e earliest songs disclose the race still to the 
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nortli of the Khyber Fas^ in Cabul; tho later ones bring 
it fis for 05 the Gongeau Their Tietorious advance eaet- 
trardit through the intermediate tracts can be tra(^ in the 
Vedie writings olniost atep bj step. One of their famous 
bsttlements lay between the two sacred riversi the Soruswati 
And the Drisbadvati^ — supposed to be the modern Sacsuti 
near Tbdnesor, in the Punjab, aud the Ghag^r, a dayb 
march from it. That fertile strip of land, not niore than 
GO miles long by SO broad, was fondly Temembered by 
them as their Holy Land, ^'fashioned of God, and chosen 
by the Creator.^ As their numbers increased, they pushed 
eastwards aloi^ the base of the Hirndloya^ into what tbi^ 
afterwards called the Land of the Sacred Singers f 
laarshiVfslia), Their settlements practically included the 
live rivers of the Punjab, together with the other great 
river^fstem formed by the upper courses of the Jumna 
and the Ganges. In them the Yedtc hymns were com- 
posed; aud the steady supply of water led the Aryans to 
settle down from their old state of wandering pastoral 
into comxnnnitles of husbandmen. The Yedlc poets 
praised the rivers which enabled them to make this great 
change-^perimps the most important step in the progress 
»)f a race. « May the Indus,” th^ sang, «the far-famed 
giver of wealth, hear ns, — (fertilising our) broad fields with 
water.” The Himdlaya^ through whose passes they had 
laached India, and at whose sontheru ^se they long 
fljnrelt, made a lasting impression on their momotT. Tho 
Vedic sin^r praised **Him whose greatness the snowy 
nnps, and the sea, and the aerial river declare.” In all 
Its long wanderings through India the Aryan race never 
lorgot Its northern home. There dwelt its gods and holy 
b^eis, and their eloquence descended from beavon among 

8*®“* memorial of the 

Mriy Aryan settlements in the PnnjnU The aso of this 
wnerable hymnal u unknown. The Hindus bdiovc, with- 
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’ diieftain acts as father and priest to tho tribe ; but at tbe 
^ gTeater festivals ho chooses some ono specially learned in 
holy oficrings to conduct the sacrifice in the name of the 
people. Tho chief himself seems to have been elected; 
and hb title of Vb-imti, literally Lord of the Settlers,” 
6arvi\*csm tho old Persian Vis-tmiti, and as the Lithuanian 
I Wid»*patb in central Eurqic at this day*. Women ciyoycd 
' a high position, nnd some of the most beautiful hymns 
, were composed by ladies end queens. ]irftrriagG was held 
' sacred. Husband and wife were both “ rulers of the house” 
(ifamjKifOi w'd drew near to the gods together in prayer. 

^ The bumiug of widows on their husbands* fuiicral-pilc was 
unknown, and tho vemes in the IVcfo whieli the BRlhinnns 
' afterwards distorted into a sanction for the practice have 
^ the veiy opposite meaning. **Ube, woman,” says the 
sacred text to the mourner ; "come to the world of life, 

Como to us. Tliou host fulfilled thy duties as a wife to 
thy husband.” 

^ The Aiyun tribes in the Veda arc acqnainted with most Kartr 
^ of the metals. They have Uncksroitbs, copperffmitli^f, nnd Ar^n 
^ goldsmiths among them, besides carpenters, barln^iy, mid **^'‘*' 
other artisans. They fight from chariots, and frcclv use 
the horse, although net yet the elephant, in war. *Thcy 
^ have settled down as busWdmen, till their fields with tbe 
^ ploimh, and live in rilloges or towns. But they abo cling 
to thoir rtd wandering life, with their herds and "cattle- 
peijR attle, indeed, sttll form flieir chief wealth, the 
com (Latin, prcioiia) in which payments of finiM arc made; 
j and one rf their words for war literallv means "a desire 


J* M mi * Uimiia u (IVain; 

for coT^ They Lave leanieil to build “ships,” pethaDs 



I “?^S® n^’c^tmls, and seem to have heard somethin'^ of 
the sea. Unlike the modem nimlus, the Arams of the 
} Jeda ate teef, used a fermented liquor or beer made from 

' ; ^ 1 * nnd drink 

' .f°?i' Aryans sjiread eartwarik 
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friendly gods. Budia, who was destined to become the Sira of the 
Tfin d^ia, and the third person, or Destroyer, in their Triad, is only 
the god of Boaring Tempests in the Feda ; Vishnu, the second person, 
or Koserrer, in we Hindu Triad, is but slightly hnoim as tlie deity 
of the Shining Firmament ; wmle Brahma, the first person, or 
Creator, has no separate existence in these simple hymns. The 
names of the dreadful Mahadera, Dfirga, Bdli, and of the gentler 
Erishna and Bama, are equally unknown in the Big-Fedet. 

While the aboriginal races buried their dead under rude stone 
monuments, the Arjun — alike in India, in Greece, and in Italy — 
made use of the funeral-pile as the most solemn method of serering 
the mortid from the immortal part of man. As he derived his 
natuml birth from his parents, and a partial regeneration, or second 
birth, from the performance of his' religious duties, so the fire, by 
setting free the soul from the body, completed the third or heavenly 
birth. His friends stood round the pyre os round a natal bed, and 
commanded his ej’e to go to the sun, his breath to the wind, his 
limbs to the earth, — the water and j^nts whence they had hem de- 
rived. But “ as for his unborn part, do thou. Lord (Agni), q^uicken 
it with thy heat ; let thy flame and thy brightness qnimeon it; con- 
vey it to the world of the righteous.” The doctrine of tnmsmigiu- 
tion was unknown. T^ circle round the funenil-pile sang with an 
assurance that their friend went direct to a state oi blessedness and 
reunion with the loved ones who ^d gone before. 

The hymns of the Siff-Veda were composed, as we have 
seen, by the Aryans in their colonies along the Indus, and 
on ^eir march eastwards towards the Jumna and upper 
Ganges. The growing numbers of the settlers, and the 
arrival of fresh Aryan tribes from behind, still compelled 
them to advance. From the Land of the Sacred Singers 
Mann describes them as spreading through “ The Middle 
Land ” (Madhi/adesha), comprising the whole river systems 
of Upper India as far east as Oudh and Allah&bdd, with the 
Himdlayos as its northern and the Vindhyd ranges as its 
sontliem bonndary. The conquest of the vast new tracts 
thus included seems not to have commenced till the close 
of the Rig-Vedic era, and it must have been the work of 
many generations. During this advance the simple faith 
of the Big-Yedic singers was first adorned with stately rites, 
and then extinguished beneath them. The race progressed 
from a loose confederacy of tribes into several wdl-knit 
nations, each bound together by the strong, central force of 
kingly power, directed by a powerful priesthood and 
organised on a firm basis of caste. See Sabskbit. 
ioste. Whence arose this new constitution of the Aryan tribes 
into nations, with castes, priests, and kings 7 We have seen 
that, althongh in their earlier colonies on the Indus each 
father was priest in his family, yet the chieftain, or lord of 
the settlers, called in some man specially learned in holy 
' offerings to conduct the great tribal sacrifices. Sach men 
were highly honoured, and the famous quarrel which runs 
throughout the whole Veda sprang from the claims of two 
rival sage^ Yasliishtha and VisvAmitra, to perform one of 
these ceremonies. -The art of writing was unknown, and 
the hymns and sacrificial words had to be handed down 
by word of mouth from father to son. It thus happened 
that the families who learned them by heart became as 
it were, the hereditary owners of the litur^es required at 
the most sedemn offerings to the gods. Members of these 
households wero cihoseu again and again to conduct the tribal 
sacrifices, to eshant the battle-hymn, to implore the divine 
aid, or to pray away the divine wrath. Even the Jiig-Veda 
recognizes the importance of these sacrifices. “ That king,” 
says a verse, “before whom marches the priest, he alone 
dwells well-establishied in his own house, to him the people 
bow down. The king who g^ves wealth to the priest, he will 
-conqner, him the gods will protect” The tribesmen first 
hoped, then believed, that a hymn or prayer which bud once 
acted successfully, and been followed by victory, - would 
-again produce the same results. The hymns became a 
-valuable family property for' those who had composed or 
learned them. The ■Jlig-Veda tells how the prayer of 
Yoshishtha prevailed “ in the battle of the ten kings,” and 
how that of YisvAmitra “xireserves the tribe of the RhArats.” 


The potent prayer was termed h'd/ma, and he who offered 
it brdimatt. Woe to all who despised either 1 “ Whoso- 
ever,” says the Rig-Veda, “scoflb at the prayer (brddma) 
which we have made, may hot plagues come upon mm, may 
the sky bum up that hater of B^hmans ” QtrdJimarddlsK). 
Certain families thus came to have, not only on hereditaiy 
claim to conduct the great sacrifices, but also the exclusive 
knowledge of the ancient hymns, or at any rate of the 
traditions which explained their symbolical meaning. They 
naturally tried to render the ceremonies solemn and im- 
posing. By degrees a vast array of ministrants grew up 
around each of the greater sacrBces. There were first the 
officiating priests and their assistants, who prepared the 
sacrificial ground, dressed the altar, slew the victims, and 
poured out the libations ; second, the chanters of the '7edic 
hymns ; third, the reciters of other parts of the service ; 
fourth, the superior priests, who watched over the whole, ' 
and corrected any mistakes. 

Meanwhile other castes had been gradually formed. As 
the Aryans moved eastwards from the Indus, some of the 
warriors were more fortunate than others, or received larger 
shares of the conquered lands. Such families had not to 
till their fields with their own hands, but could leave that 
work to be done by the aboriginal races whom they subdued. 

In this -way there grew up a class of warriors, freed from 
the labour of husbandry, who surrounded the chief or king, 
and were always ready for battle. It seems likely that 
these kinsmen and “ companions of the king ” formed an 
important doss among the early Aryan tribes in India, aii 
they certainly did among the ancient branches of the race 
in Europe, and still do at the petty courts of India. Theii' 
old Saiislmt names, KsJuiUriya, Rdjanya, and RdjOansif 
mean “connected with the royal power,” or “of the royal 
line ” ; their usual modern name Rdfpul means “ of royal 
descent.” In process of time, when the Aryans settled 
down, not os mere fighting clans, but as powerful nations, 
in the middle land along the Jumna and Ganges, this 
warrior class grew in numbers and in power. The black 
races had been reduced to serfdom, or driven back into the 
HimAlayas and the YindliyAs, on the north and the south 
of that fertile tract. The incessant fighting, which had 
formed the common lot of the tribes on their actual migra- 
tion eastwards from the Indus, ceased. A section of the 
lieople laid aside their arms, and devoted themselves to 
agriculture or pther peaceful pursuits. The sultry heats of 
the Middle Land must also have abated their old northern 
energy, and led them to love repose. Those who, from 
family ties or from personal inclination, preferred a soldier’s 
life had to go beyond the frontier to find an enemy. 
Distant expeditions of this sort could be undertaken much 
less conveniently by the husbandman than in the ancient 
time, when his fiel^ lay on the veiy border of the enemy’s 
country, and had just been wrested from it. Snch expedi- 
tions required and developed a class of regular soldiers 
whose presence was not constantly needed at home for tilling 
the land. The old warrior companions and ki nsmen of the 
king formed a nncleus round which gathered all the more 
daring spirits, and laid the foundation of a military caste. 
The Aryans on the Ganges, in the “ Middle Land,” thus 
-found themselves divided into three dosses — first, the 
priests, or BrAhmaus ; second, the warriors and king’s com- 
panions,^ called in ancient times Eshattriyos, at the present 
day BAjpnts; third, the husbandmen, or agricultural 
settlers, who retained the old name of Yaisyas, from the 
root viSf which in the Yedio period had included the whole 
“ people.” These three classes gradually became distinct 
castes f intermarriage between them ceased, and each kept 
more and more strictly to its hei;i^ditary employment. But 
they were all recognized as belonging to the “twice-born” 
or Aryan race, wore all present at the great national 
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Ricrificesi and all wozsbipped the same bright gods. 
Beneath them a {onrth or servile cl^s^ called Sddras, 
the remnants of the vaaqaished aboriginal tribes ivhoso 
lives had been spared. These were “the slavc'banda of 
black descent/’ the D«isa8 of the Veda. They were disliu- 
guided from their twice-bom ” Aiyan conquerors ns being 
only " once-born/ and by man^* contemptuous epithets. 
They were not allowed to bo present at the great national 
sacr&es,nDr at the feasts which followed them. They could 
never rise from their servile condition, and to them was 
assigned the severest toil iu the fidds, ond all the hard and 
dirty work of the village community. Of the four Indian 
castes, three had a tendency to increase. As tho Aryan 
conquests spread, more ahoriginal tribes were reduced to 
serfdom as Siidcas, The warriors, or l^haUriyas, would 
constantly receive additions from tho more wealthy or 
enterprising members of tho cultivating class. When an 
expedition or migration went forth to subdue new terri- 
tory, aQ the colonists would for a time lead a military life, 
and thmr sons would probably all te^td Ihexn&elvca as 
Kshattriyas. In ancient times entire tribes, and at tbe 
present day the^ mass of the population tbrougbout largo 
tracts, thus claim to be of the warrior or llAjput caste. 
Moreover, the kings and chief lighting-men of aboriginal 
races who, without being conquered by the Aryans, 
entered info alliance with them, would likely assume 
names of the warrior or Ksliottriya rank, We see this 
FoocM going on before our eyes among many of the abori- 
ginal peoples. The Bedbrnaus, in their turn, seem at first 
to have received into their body distingui'^bed families of 
Kstottnyan descent In later times, too, wo find that 
^tmns of Original races were “manufactured*' into i 
Brahmans. The Vaisp or cultivating caste did not tend ’ 
ra this manner to increase. Ko one felt ambitious to win ' 
ius way into it except perhaps the poor Sddras, to whom i 
any change of condition was forbidden. The Yaiayas ‘ 
w early times to rise into the moro ' 
honomble wamor class, and at a later period to be 1 
tl^®lftbonniigmnltitadcof Sddras and mixed 
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taught that their ca.te had cumc forth from the mouth of 
God, divinely appointed to the priesthood from the iK-giii* 
ning of time. 2icvcrt1lelc..^ & large body of Vcdic vcrtcb 
and Sanskrit texts has now been brnngbt tu bear ujiun tbe 
struggle bclwccu the Brdhmans and Kihattriyns for the 
highest tank.' 

In many of tho Aryan tribes, Imwcvtr, flic pric-'ts failed 
to establish themselves ns nn exclusive order. Indeed, the 
four castes, and especially (he ntdlnnan c.i°te, seem only to 
have obtained their full dcvclojUMcnt niiild the plenty of 
the Middle Land (J/<n%/i<f>//io), watered by the Jumna and 
the Gouges. Tlic earlier Ary.sn scttlcmLiit-s to the wc.-t of 
tlic Indus remained outside the cable syrlein;'tbc inter 
Aryan ofTsliouLs to tbe south niul ca^t of* (he middle land 
only partially carried that system with ibem. But in the 
Middle Land^ iteulf, with Delhi us its wcMeni c.spllal and 
Iho great cilic« of Ajudliya and Benares on its c.s>>t>.-m 
frontier, the Brahmans ^w by degree^ into n compact, 
learned, nnd supremely influential lo:ly, the makers cf 
Sanskrit Kieralnre. Their languase, their reliyifu, and 
their laws bcc.imo in after times liic standards nlinta at 
throughout nil Indio. They naturally denounced all who 
d>d not suhnjit to their pretension.*, and stigmatized the 
other Aryan scttlcnmnts who h id not accepted their ca -te 
sptem as l3]>.scd tribe, or outea^tw (l'n«/i.if< 7 /). Aniuti" 
the lists of such fallen races we n-jid the* name aftenvanls 
npphed to the loniaiib or Greeks TJ-e Brih* 

T«an« ftf e1.n i,a,i nut oulv (u enforee* their 
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sacces^iil strn^lcfor tho supremac^i Imd cstablislied in the Middle 
Land of BengSu The Brahmans, mdecd, claimed for their laws a 
divine origin, and ascribed them to the first Mann, or Aryan man, 
30 millions of years ago. But, os amatter of fact, laws of Manu 
ore the result of a se^ of attempts to cod^y the usages of some 
not very ‘ extensive centre of Brdumanism in northern India, — a 
metrical digest of local customs condensed by degrees from a 1^^- 
dary wtuw of 100,000 couplets {aldkas) into 2684. ^ey may pos- 
sibly have been reduced to their final form of a written code mth 
a view to securing the system of caste aga^t the popidi^ movement 
of Buddhism, and flius 'giving a rigid iudty to tho privileges of the 

The second great code of the Hindus, that of Y^navolkya, belongs 
to a period when JBuddhism had established itself, and probably to 
a territory where it was beginning to succumb to the Brahmanicol 
reaction. It represents the Brdhmanical side of the great contro- 
versy (although a section of it deals with the organization of mona- 
sterira), refers to the execution of deeds on metal p^tes, and 
altogether marks an advance in legal precision. Its compilation be- 
longs to a period apparently not earlier than the 2d century A.n.| 

’ ana certainly not later than the 6th or 7th. 

These codes deal with Hindu law in three branches, namely — (1) 
domestic and civil rights and duties, (2) the administration of 
justice, (8) purification and penance. Th^ stereotyped the un- 
written usages which regulated the family life and social orgonizo^ 
fion of the old Aryan communities in the middle land. They did 
not pretend to supply a body of law for all the numerous races of 
India, but only for Hindu communities of the Brdhmanical type. 
It is doubtful whether th^ quite accurately represent the actual 
customaiy law even in such communities, for they were app^ntly 
drawn up with a view to ossermg and maintaining the social pn- 
vil^^ of the firdhmans. This tiiey effect by a rigid demarcation 
of the employments of the pec^le, each caste or division of a caste 
having its own hereditaiy occupation assigned to it ; by strin^t 
rules against intermingling the castes by marriage ; by forbidmn^ 
the hi^er castes, under severe penalties, to eat or dnuk or hold 
social mtercourse witli the lower; and by punishing tho lower castes 
Avith still more cruel penances for defilmg by their touch tho higher 
castes, or in any way infringing on their pnvilogos.^ They edibit 
the Hindu community in the four ancient dmsions of priests, 
ivairiors, cultivators, and seifs (sddros). But th^ disclose that 
this old Aryan classification foiled to represent the actual facts even 
of the Aryan communities in northern India. Ihe}* admit thatthe 
mass of Ihe peopledid not belong to anyone of the four ci^s, and 
ascribe its ongin to mixed concAinage or illicit connexions. The 
ancient Brdhmanical communities in nortiiem India, as revealed by 
tho oodes themselves, consisted — ^fiiut, of an Aiyan dement divided 
into priests, >varrion^ and cultivators, all of whom bore tho proud 
title of the twice-bom, and wore the sacred thread ; second, m tho 
snl^ugated races, “the once-born “Sddros; and third, of we vast 
residue of the Yama-sankora, literally the “minted colours,*’ a 
great hut uncertain number of castes to whom was assigned a mixed 
descent from the fonr recognized dosses. The same duvisiqn exists 
to tliis day. According to the census of 1871, the sepaxate tribes 
and cades in Lower Bengal do not &I1 short of a thousand ; in the 
Horth- Western Provinces the Hindu population was arranged under 
two Imndted and ninety-one specified castes besides niunerons snb- 
dividons. The distinctly recognized “mixed castes” throu^out 
British India cannot bo estimated at less than three himdreoj and 
probably amount to many more. 

As the Br^mans spread their infiuence eastwards and soafh wards 
from the MidiUe Lo^ they carried their codes with. them. The 
number of their sacred law hooks amounted to at 

least fifly-si^ and separate schools of Hindu lair sprang up. Thus 
tlie^ Dayabhd^^ version of the law of inheritance prevaus in Bon^ 
while the ALtakdiara commentary on Is enrrent in 

Madras and throughout southern and western But all 

modern recensions of Hindu law rest upon tho ancient codes ; and 
these codes, as we have seen, only recorded the usages of certain 
Bidhmanical centres in the north, and perhaps did not fairly record 
even them. As the Brdhmans gradually moulded the population 
of India into Hinduism, 8tt(di oodes proved too narrow a basis for 
dealing with the righl^ duties, and social organization of the 
people.^ ^ The later Hindu legislators, aceoidingly, incnlcatcd the 
recognition of the local usages or land-law of each part of the 
country, and of each class or tribe. While binding together and 
preserving the historical unity of the Aiynn twico-bom castes by 
qrstems m law founded on their ancient codes, they made provision 
tor the customs and diverse stages of civilization of the ruder peoples 
of Indto, over whom they established their asceudeucy. By sncli 

K 'rions, alike in rdi^on and law, tiie Br&limans incorporated 
idian races into that loosely coherent mass Jaiown as the Hindu 
popnktion. 

It is to this plastic element that Hinduism owes its success; and 
it is on element which English administrators have sometimes over- 
looked. ^ The races of British India exhibit many stages of domestic 
Institutions from the polyandry of tho Hairs to tho polygamy of 
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the Eulin Brdhmans. Tho structure of their industrial organization 
varies, from the nomadic husbandry of tho Burmese to the long 
chain of tenures which in Bengal stretches from the proprietoi! 
through a series of middle-men to the actual tiUer of the sou. Every 
stag^n human progress is represented, from the hunting tribes oi 
the central plateau to the rigid trade-guilds of Guzeiat. The 
Hindu legislators recognized that each of these diverse sta^s of 
social development had its own usages and common law. Yrihai 
•spati says : “ !l^e lairs (dhamia) practised by the various countries, 
castes, and tribes, they ore to be preserved ; otiierwise the people are 
agitated.” Devola says : “ What gods there are in any country, 

. . . and whatsoever be the custom and law anywhere, they are not 
to he deq[)ised there ; the law there is such.” Yardhamihixa says: 

“!^e custom of the country is first to be considered; what is tiie 
role in eadi country, that is to be done.” The most learned Eng- 
lish scholar in southern India has thus summed up tho matter : 

“ By custom only con the Dharma-sdstia [Hindu law] be the rule 
of others than Bri^mans [only one-thirtieth of the population of 
Madras], and even in the cose of Brahmans it is very often super- 
seded by custom.” ^ 

The Englirii, on assuming the government of India, wisely de- 
clared that they would admmister justice according to the customs 
of the people. But the high conrte enforce the Brahmanicol codes 
with a comprdiensiveness and precision unknown in ancient India. 

Thus in Bengal the custom of saged^ by which deserted or divorced 
wives among the lower castes many ogoin, was lately tried accord- 
ing to “ the spirit of Hindu law ”; wMe in kladras learned judges 
have pointed out a divergence between ihe Hindu law as now ad* 
ministered and tiie actual usages of the people. Those usages are 
unwritten and uncertain. The Hindu law is printed in many 
accessible finrms, and Hindu barristers are ever pressing its principles 
upon the courts. Efforts at comprehensive codification in British 
India are tiius snrrpimded l^ spedol difficulties, for it would be im- 
proper to give the fixity of a code to all the un^vritten half-fluid 
usages current among the three-hundred unhomogeneoas castes of 
Hindus, while it mi^t be finnght with future, injustice to exclude 
any of them. Each age has the gift of adjusting its institutions to 
its actual wants, eternally among tribes whose customs have not 
been reduced to written law. M^y of those customs mil, if left to 
themselves, die out; others of them, that prove suited to the new 
social developments under British rule, will live. But the process 
of natural selection must be, to some extent, the work of time, and 
not a single act of conscious legislation. This has been reco^^ed 
by .the amest of Anglo-Indian codifiers. They apply the wora code 
to the gystematic lurongsment of the roles rating to some well- 
marked section of juristus rights, or to some executive department 
of the administration of justice. “ In its huger sense,” wiite the 
Indian Law Commissioners, 1879, “ of a general assemblage of all 
the laws of a community, no attempt has yet been made in this 
coimtiy to satis^ the conception of a code. Hie time lor its reali- 
zation nos manifestly not arrived.” 

The Brdhmans were not merely the depositaries of the 
sacred books, the philosophy, the science, and the laws of 
the ancient Hindu commonwealth; they were also the 
creators and custodians of its seci^r literature. They 
had a practical monopoly of Yedic learning, and their * 
policy was to trace back every branch of knowledge and 
intellectual efibrt to the Veda. 

In order to understand the long domination of the 
Brdhmans and' the influence which they still wield, it is 
necessary to keep in mind their position as the great 
literary caste. Their priestly supremacy has been re- 
peatedly assailed, and was during a space of several 
hundred years overthrown. But throughout twenty-two Bidbrnan 
centuries they have been the counselors of Hindu princes tivilizo- 
and the teachers of the Hindu people. They represent 
the early Aryan civilization of India; and the essential 
history of the Hindus is a narrative of the attacks upon 
the continuity of thak civilization, — ^that is to say, of 
attacks upon the Brdhmanical system of the Middle Land, 
and of the modifications and compromises to which that 
system has had to submit Those attacks range them- 
selves under six epochs : — ^first, the religious uprising of 
the half-Brdhmanized Aryan tribes on 'the east of the 
Middle Land, initiated by the preaching of Buddha in the 
6th century B.O., culminating in the Buddhist kingdoms 

" 1 Dr Bumdra Bdya-YibMgiia^ Introd. p. xv.; nee The Hindu 
Law as administered hy Sigh Court of Judicature at Madras^ by * 

J. Ndson, M.A., District Judge of Cnddapah, diaps. iii. and iv. 

(Madras, 1877). 
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JmpS^Hits successors to p«W ft® 3d 

IV- third, the influence of the npu-Aiysu toto of foto 
and of the uou-Aiyau low-csstes incorporated from them, 
iSu LSLe evSt w>rk, indeed by far ft® 
fnl agent in dissolving BtShmauBm mto 
repiSented in a special manner by the 
do^ about the 7tb and 8th centuries A,aj loutih, tte 
^Cion against the loir beliefs, pnestly 
Woody ritSnhich restdted from fto compromise 
Brdhmanism and aboriginal vror^tp. u macimn ^1?* ^ 
ecived an impetus from the preaching of SanWAchfiqy^ 
who founded a philosophical Kvaite sect m the 8th or 9fh 
century, and received its fuH development wider aUne of 
great Tishnnvite reformers from the 12th to the 16th. cen- 
turies A.O. ; fifth, JMometsn invasions and the mle of 
TfMm , 1000 to 176S A.D. ; sixth, the Bagltsh suptemai^, 
and the great popnlar upheaval which it has produeea m 
tiie ISth and 19th centuries. 

BuddhM Period. 

(6th century B.& to 8tb century xn.) 

The first great solvent of Brdhmanuzn was the teaching 
of Buddha. The life of this celebrated man has three 
sides,— its personal aspect^ its Iqgendaiy developments, 
and its refig^ons consequences upon mankind. In his own 
person Buddha appears as a prince and preacher ot aneieut 
India. In the legendary developments of history Bnddba 
l ytiH as a divine teacher among his followers, as an incar- 
nation of Yishnu among the Hindus^ and apparently as a 
saint of the Christian dnuh, with a day assigued to him 
in both the Gieric and Boman calendarsi As a rdigious 
founder he left behind him a system of beliefs irhidr has 
^ioed more disciples than any other creed in the world, 
and wtuch, after a lapse of twenfy-four centnrie^ is sow 
professed by 500 inmions of people^ or more than one- 
third of the human race. 

The life of Buddha is rdated at length under Bupsarsor^ 
voL iv. p. 424. In this place it is unnecessary to give more 
than a brief sketch of the history of Buddhism in India. 

On the death of Bnddba, five hundred of his disciples 
met in a cave near Bf^igriha, to gather together his 
sayings. This was the first counri). Qhey chanted the 
lessons of their master in three great divisions — the words 
of Bnddba to his disciples^ his code of discipline, and 
his ^tem of doctrina These became the three cdllectiona 
of Buddha’s teadiing, and the word for a Buddhist conncil 
means literally "a singing together." A century after- 
wa^,^ a second connm of seven handred was held at 
Vaisafi, to settle disputes between the « more and the less 
strict followers of Buddhism. It condemned a system ol 
ten ^^indidgences ” which had grow, up, but it led to the 
separation of tire Buddhists into -.wo hostile parties, who 
auerwards split into eighteen or more secta 
During the next two hundred years Buddhism spread 
over northern perhaps receiving a new impulse from 
the Greek fangdoms in fiM Punjab. About 244 ma 
Asoko, the king of Mamdha or Befaar, become a zealous 
wmy^to Buddhism. He ih said to have supported 64,000 
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over its purity, by missiouuties to spread its doctrine^ and 
tw no antboritotive collection of its sacred bwto. In -44 
?a lS SSveSd atPatndthe third Buddhist conned 
S on^SuSand dders. Evil men, tekiug on them the 

jKXof reorder, had given f^htherrownopmimm 

C the teaching of Buddha. Such heresies were now 
corrected; and toe Bnddhism of southern Asiopractirally 
;iDVeG trim Asoka’s conncil. In a number of edicts, both 

Uton and after the synod, 1*® 
the grand ptinidplea of the faith. Such edicts ^ 
found graven deep upon pillars, in caves, and on r^s, from 
the Yusafrai valley beyond Pesh&war on the ®®'ft;''5®.®^®^ 
fwntiet, through the heart of HindMUln, to ^thiiwAr 
‘and the Central Provinces on the south and tossa m tho 
east. Tmditionatates that Asoka set up 64,000 mem^ 
or topes ; and the thirty inscriptions extant in 
our own day show how widely these royal semons wro 
spread over India. In the year of the council, the king 
auo founded a state department to watch over toe pumy 
and to direct the spread of the faith. A minister of jnstice 
and relirion {Dharma Mah&mfitra) directed its opemtions , 
and, one of fta first duties being fo proselytize, he was 
speciaUy charged with the welfiire of the aborigines amon^ 
whom its missionaries were sent. Asoka did not tlimk it 
.nnngli to convett the inferior races without looking afttr 
their material interests. Wells were to bo dng and trees 
planted along the roads ; a ^stem of medical aid was 
established throughout his kiu^om and the conquered pro- 
vinces, as far as Ceylon, for both mnn and beast. Offiww 
were appointed to watch over domestic life and public 
morality, and fo promote instruction among the women as 
well os Ae youtii. 

Asoka recognized proselytbm by peaceful means as a 
state duty. Tho rock inscriptions record how he sent 
forth missionaries to the utmost limits of tho barbarian 
countries" to “intermingle among all unbelievcis” for the 
spread of religion. They shall mix equally with Br&hmans 
and beggars, with the dreaded and the despised, both 
within the king4<>°i foreign countries, teaching 

better things." Conversion is to he effected by persuasioi/, 
not by the sword. Buddhbm was at once the mobt 
intensely missionary religion in the 'world and the m^t 
tolemaC. 33iis character of a proselytizing faith which 
wins its Txetotries by peaceful means, so strongly impressed 
upon it by Asoka, has remained a pfominont feature of 
Buddhism to the present day, Asoka, however, not only 
took measures to spread the religion ; he also endcavourea 
to secure its orthodoxy. He collected the body of doctrine 
into an authoritative version, in the Magadhi language ur 
dialect of his central kingdom in Behar, — a version which 
for two thousand years has formed the canon (piiahu) ol 
the southern Buddhists. 

The fourth and last o'f the great coundls was held under 
King Honishka, according fo one tradition, four hundred 
years after Buddha’s death. The date of Kanibhka is still 
uncertoin ; but, from the evidence of coins aud inscriptions, 
his reign has been fixed in the Ist centuiy after Christy or, 
say, 40 a.d, fCanishka, tho most famous of the Baku 
conquerors^ ruled over north-western India and' the adjoin- 
ing countries. His authority had its nndeus in Kashmir, 
but it extended to both sides of the Hiniilayas^ from 
Yarkand and Shokan to Agra and Sind. His council of 
fi've liundred compiled three commentaries on the Buddhist 
faith. ^ These commentaries supplied in part materials for 
the Tibetan or northern canon, drawn up at a subsequons 
peiiid. The northern canon, or, as the Chinese proudly 
call it, the “greater vehicle of the law," includes many 
later corruptions or developments of the Indian faith as 
oii^nally embodied by Aso^ (244 n,c.) in the “ lesser 
vdiidfi,” or canon of the southern Buddhists. 
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Tlie Kauisbka commentaries ^ycro written in the San- 
skrit language, perLaps because tbc Kashmir and northern 
priests who formed bis council belonged to isolated Aryan 
colonies, which had been little influenced by the growth 
of the Indian vernacular dialects. In this way Kanisbka 
and his Kashmir council (1 40 a.d.) became in some degree 
to the norlhcru or Tibetan Buddhists what Asoka and 
liis Pulml council (244 b.c} had been to the Buddhists of 
Ceylon and the south. 

lid- The missionary impulse given by Asoka quickly boro 
libt friilL In the year after his great council at Fatnd his 
onaiT ilahindo carried .tVsolca's version of the Buddhist 
Torts, scriptures in the Magadhi language to Ceylon. Ho took 
with him a band of fellow missionaries ; and soon 
afterwards his sister, the princess Sanghamittn, who had 
entered the order, followed with a company of nuns. It 
was not, however, till six hundred j'cars later (410-432 
A.D.} that the holy books were rendered into Pdli, the 
sacred language of the southern Buddhists. About the 
same time missionaries from Ceylon finally established the 
faith in Burmah (450 A.i}.). The Burmese thcmselrcs assert 
that two Buddhist preachers landed in Pegu ns early ns 
207 ILC. Some indeed place their arrival just after the 
Patn.4 council (244 B.C.}, and point out the ruined city of 
Tha-ton, between the Tsi-tang and Sal win estuaries, as the 
scene of their pious labours. Siam vras converted to 
Buddhism in 638 a.d. ; Java received its missionaries 
direct from India between the 5th and the 7th centuries, 
and spread the faith to Bali and Sumatra. While southern 
Buddhism was thus wafted across the ocean, another 
stream of missionaries had foniid its way by Central 
Asia into Chinn. Their first arrival in that empire is said 
to date from the 2d century itc., although it was nut till 
65 A.D. that Buddhism there became an established religion. 

' The Gnoco-Bactrian kingdoms in the Punjab and beyond 
it afibrded a favourable soil for the faith. The Scythian 
dynasties that succeeded them accepted it, and the earliest 
remains which recent discovery has unearthed in AfghAn- 
istAu are Buddhist. Knnislika’s council, soon after the 
commencement of the Christian era, gave a fresh impetus 
to the faith. Tibet, south Central Asia, and Chinn lay 
along the great missionary routes of northern Buddhism ; 
the Kirghis are said to have carried Buddhist settlements 
ns far west ns the Caspian ; on the cast, the religion was 
introduced into the Korea in 372 A.D., and thence into 
Japan in 552. 

A- Buddhism never ousted BrAhmatiism from any larao part 

^ of India. The two systems co-existed as popular rmigions 
during more than a thousand years (244 b.c. to about 800 
A.D.), and modem Hinduism is the joint product of both. 
Certain kings and certain eras were intensely Buddhistic ; 
but the continuous existence of BiAhmanism is abundantly 
proved from the time of Alexander (327 ]i.c.) downwards. 
The historians who chronicled his march, and the Greek 
ambassador ]\(egasthenes, who succeeded them (300 B.o.} 
in their literary labours, bear witness to the predominance 
of the old faith in the period immccliatcly preceding Asoka. 
Inscriptions, local legends, Sanskrit literature, and the 
drama disclose the survival of BrAhinan influence during 
the next six centuries (244 i}.a to 400 A.D.). From 400 
A.D. wo have the evidence -of the Chinese pilgrims, who 
toiled through Central Asia into India as the birthplace 
of their faith. Fo-Hian entered India from Afgh.4ni8tftn, 
and journeyed down the whole Qangetic valley to the Bay 
of Bengal in. 399-413 a.d. Ho found BrAhman, priests 
equally honoured with Buddhist monks, and temples to the 
Indian gods side by side with the religious houses of his 
own faith. Hwen Tsoiig also travelled to India from 
China by the Central Asia route, and has left a fuller record 
of the state of the two reli^ons in the 7th centnr}'. His 


journey extended from 629 to 645 a.d., and eveiywhere 
throughout India ho found the two faiths eagerly competing 
for the suflhiges of the people. By that time, indeed, 
BrAhmanism was beginning to assert itself at the expense of 
the other religion. The monuments of the great Buddhist 
monarebs, Asoka and Kanishka, confronted him from the 
time he neared the Punjab frontier ; but so also did the 
temples of Siva and his “ dread ’* queen BhimA. Through- 
out north-western India he found Buddhist convents and 
monks surrounded by '* swarms of heretics.” The political 
power was also divided, although the Buddhist sovereigns 
predominated. A Buddhist monarch ruled over ten king- 
doms in AfghAnistAn. At FeshAwar the great monastery 
built by Kanishka was deserted, but the populace remained 
faithful In Kashmir king and people were devout 
Buddhists, under the teaching of five hundred monasteries 
and five thousand monks. In'the country identified w’ith 
JAipur, on the other hand, the inhabitants were devoted to 
hcrasy and war. 

Buddhist influence in northern India seems, during the 
7th ccntui^' A.D., to have centred in the fertile doAb or 
plain between the .Jumna and the Ganges. At Kanauj 
(KauyAkubja), on the latter river, Hwen Tsang found a 
liowcrful Buddhist monarch, SlIAditya, whose influence 
reached from the Punjab to north-eastern Bengal, and 
from the HimAlayas to the Karbadd river. There flourished 
one hundred Buddhist convents and ten thousand monks. 
But the king’s eldest brother had been lately slain by a 
sovereign of eastern India, a hater of Buddhism ; and two 
hundred tcnqilcs to the Btdhman gods reared their heads 
under the protection of the devout S/lAditya himself. This 
monarch seems to have been an Asoka of the 7th century 
A.D., and ho practised with primitive vigour the two great 
Buddhist virtues of spreading of the faith and charity. 
The fonner ho attempted by means of a general council 
in 634 .\.D. Twenty-one tributary sovereigns attended, 
together with the most learned BrAhman and Buddhist 
monks of their kingdoms. But the sole object of the con- 
vocation was no longer tbc undisputed assertion of the 
Buddhist religion. It dealt witii the two distinct jthases 
of the religious life of India. First there was a discussion 
between the Buddhists and BrAhmans, especially of the 
SAnkhya and Valseshika schools, and then followed a dis- 
pute between the two Buddhist sects who followed respec- 
tively the northern and the southern canons, known as " the 
greater and the lessor vehicle of the law.” The rites of the 
populace wore of as composite a character as the doctrines 
of their teachers. On the first day of the council a statue 
of Buddha was installed with great pomp ; on the second, 
an imn^ of the snn-god ; on the thi^, a figure of Siva. 

SllAditj'a held a solemn distribution of his royal trea- 
sures every five yearn. Hwen Tsang describes how on the 
plain near AllaliAbAd, where the Ganges and the Jumna 
unito their waters, all the kings of the empire, and a vast 
multitude of people, were feasted for sevontj'-fivc days. 
SflAditya brought forth the stores of his palace, and gave 
them away to BrAhmans and Buddhists, monks and 
horctira, without distinction. At the end of the festival 
he stripped off his jewels and royal raiment, gave them to 
the bystanders, and, like Buddha of old, put on the rags of 
n beggar. By this ceremony the monarch commemorated 
the Great Bonunciation of the founder of the Buddhist 
faith,' and at the same time practised the. highest duty 
inculcated alike by the Buddhist and BrAhmanical religions, 
namely, almsgiving. Hwen Tsang describes a distribu- 
tion on a smaller scale in the western kingdom of Volabhl 
(cimt 636 A.D.). ** For seven doys ovoiy year the king 
holds a great assembly at which ho distributes to the 
multitude of recluses choice dishes, the throe garments, 
medicine, the seven precious things,- and rare objects of 
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great value. After dving all these in alms he buys them ' of the brotherhood of man, with the rcassertioa of which 
et doable prict’-’ The intellect of this Kns, we ate , each new revival of Hindubm starts ; in the asylaiu which 
told, was weak and narrow.- Similar “fields of charity the great Hindu secU afford to women who have fallen 
seem to have been hdd bj ™aay Buddhist princes in ! victims to caste rules, to the widow and the out-caste; in 
rn»mnTy nf t h - •Rpnnnrig Hnn- The TBSt monastery of ' that gentleness and charity to all men, yhich take the 
V»1an<ft in Bdiar formed a seat of learning which recalls place of a poor-law in ludio, and give a higli bigniilcauce 
the cnivecsiries of medisral Europe. Ten thousand monks | to the half-satirical epithet of the “mild" Hindu, 
and novices of the emhteen schools there studied theology, ; r. » , » • j 

piulosophy, law, science, especially medicine and practised | breek-Mman J. tricot. 

th»ir (kvotions. They were supported from the royal < The external history of India comi^cnces with the Greek Creek 

funds. I invasion in S37 12.C. Some indirect trade between India hivasisu 


un rne manrs coast isuuamsm Mnnsned; and indeed , to the east of the Indus was first made known in Enropc 
taro^aout soataem India tlie faltb Eeems still to have . Lj* tlie LUtoriaiia and men of ficiencc tvIio a'^comi/aoi'^d 
been intiisKreiidant, althongb stru^ling against BrdUman ' Alexander the Great in 327 a.c. Their narratives, although 
heroins end their gods. , , 1 lost, are condensedin Strabo, Tlinv, and Arrian. Soon 

Doras the next two centimes Brdhmanism gradually ; afterwards Me&ihthcncs, as Greek anibo-^ador resident at 
S® persecu- ) a court in the centre of Eencal (30G-23S b.c.), had onnor- 

reformers, such ^ Knmarila , tunities for the doscst observation. The knowledge of the 

1 of I Greeks and Romans concerning India piaclicallv dates from 

Budamsm seems to have rpnlted from natural decay, and I his rosearche!^ 300 u-c.^ * 

Alexander the Great entered Indb carlv in 327 au .Vies- 
^ ^® extinction is ! crossed the Indus above Aitock, and advanced, without a 

to a sa^nen^nart of Ais”v M belongs j straggle, over the iutcrveiUDg territory of the Taxiica® to 

onlvon*iSiffE*-ti sM^Sfw | Jhelnm (Hydn.-]»es). He found the Pnnjab divided 

foiAfa i .'.A Cw and Onssa, remained into petty kingdoms, jealous of each other, and mt«st of 

s^eBiaS“ra j®™ “ ‘""’I" to oppose 

India. Duriiw ^ne of these local monurchs, Porus, dfejiuted the 


V • 7 w ^ createa & jiterature and a 

religion for more ^ a third of the human race, and Las 
profoundly affected the beliefs of the ie*t. Five hundred 

‘*‘® “l^Wtants of the 
^3 .*®?'*“S of A/ghdnisMn, 


Ifittcre. Ilaving drawn up Iiis troops at a bond o£ 
tile JIicliuu, about 14 miles west of tLe modem field of 
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Chilian wdln,^ the Macedonian general crossed under shelter 
of a tempestuous night. The chariots harried out by Porus 
stuck in. the muddy bank of the river, and in the general 
engagement which followed his elephants refused to face 
the Greeks, and, wheeling round, trampled his own arniy 
under foot His son fell early in the onset ; Porus him- 
self fled wounded, but, on tendering his submission, was 
confirmed in his kingdom, and became the conqueror’s 
trusted friend. 

Alexander built two memorial cities on the scene of his 
victory, — ^Bucephalia on the west bank, near the modem 
JaHlpur, named after his beloved charger slain in the battle, 
and ivicsca, the present Mong, on the east side of the river. 

Alexander advanced south-east through the kingdom of 
the younger Porus to Amritsar, and, after a sharp bend 
backward to the west, to fight the Cathmi at Sniigala, he 
reached the JJeas (Hyphasis). There, ot a spot not far from 
the modern battlefield of Sobrdon, he halted his victorious 
standards.- He had resolved to march to the Ganges ; 
but his troops were worn out by the heats of the Piiiyab 
bummer, and their spirits broken by the hurricanes of the 
vouth-west monsoon. The native tribes bad already risen 
in his rear, and the conqueror of the world was forced to 
turn back before he had cros^sed even the frontier province 
•if Indio. The Sutlej, the eastern districts of the Punjab, 
und the mighty Jumna still lay between him and the 
Ganges. A single defeat might be fatal to his army; if 
the battle on the Jhelnm had not gone in his favour, not 
a Greek would havo reached the Afglidn side of the 
passes. Yielding at length to the clamour of his troop.<!, 
iie led them back to the Jbdam. He there embarked 
SOOO of them in boats previously prepared, and floated 
down the river; the remainder of his army marched in two 
divisions along the banks. 

The country was hostile, and the Greeks held only the 
land on which they encamped. At Mdltan (Mooltan), then 
as now the capital of the southern Punjab, he had to fight a 
pitched battle u-ith the Mali!, and was severely wounded 
in taking the city. His enraged troops put every soul 
within it to the sword. Farther down, ucar the. conlluoncc 
of the five rivers of the Punjab, bo made a long halt, built 
ti town, — Alexandria, the modern Uebeb, — and received the 
submission of the ncighbouriug states. A Greek garrison 
and satrap, left there by Alexander, laid the foundation 
of a lasting influence. Haring constructed a new fleet 
iioitahle for the greater rivers on which ho was now to 
embark, he proceeded southwards through Sind, and 
followed the course of the Indus until he reached the ocean. 
In the apex of the delta he founded a city — l^atala — ^which 
remains to -this day under the name of Hyderabad, the 
capital of Sind.^ At the mouth of the Indus Alexander 
beheld for the first time the majestic phenomenon of the 
tides. One part of his army he shipped off under the 
command of Nearchus to coast along the Persian Gulf ; 
the other he himself led through southern Baluchistfin and 
Persia to Susa, -where, after terrible losses from want of 
water and famine on the march, he arrived in 325 b.c. 

During his two years’ campaign in' the Punjab and Sind, 
Alexander captured no province, but he made alliance^ 
‘ foanded cities, and planted garrisons. He had trans- 

* And about tliirty miles souili-vest of Jlicluni town. 

' ‘ The change in the course of the SntlcJ has altered the old position 
of that liver to tho Boas at this point. Tlio best Email map of 
,V]exandcr’s ronto is Ifo. V. in Gcuenil Gnnninghain’s Atie. ffeoa. of 
India, p. lOi (cd. 18?!)— G4 miles to the indi. 

’ For its snccessiro appearances in history, see General Cunning- 
ham’s Ane. Oeoff. of India, pp. 270-287, under Patala or Kiranhot. 
ne gives an exeelleiit map of Alexander’s campaign in Sind at p. 248. 

. I’atala (Pattala, Pitasila, or Pattale) was formerly identified with 
Tiiatho, n town near to where the western arm of the Indns 'bifurcates 
(M'Crindte, Commerce and navigation of f/te Ergthrcean Sea, p. 156, 
cd. 1879). 


ferrod much territory to chiefs and confederacies devoted 
to his cause ; every petty court had its Greek faction ; 
and the detachments which be left behind at various 
positions, from the Afghdn frontier to the Beas, and from 
near the base of the HimAlayas to the Sind delta, were 
visible pledges of his return. At Toxila (Dcri-Shalian) and 
Nicnia (Mong) in the northern Punjab, at Alexandria 
(Uclicb) in tho southern Puujab, at Patala (Hyderabad) 
in Sind, and at other points along his route, he estab- 
lished military settlements of Greeks or allies. A lat^ 
body of his troops remained in Bactria; and, in the parti- 
tion of the empire 'which followed Alexander’s death in 
323 n.CL, Bactria and India eventually fell to Seleucns 
Hicator, the founder of the Syrian monarchy. 

Meanwhile a new power had arisen in India. Among 
the Indian adventurers who thronged Alexander’s camp in 
tlic Punjab^ each with his plot for winning a kingdom or 
crushing a rirol, Cbandra Gnpta, an exile from the Gangctic 
valley, seems to have played a somewhat ignominious part. 

He tried to tempt tho wearied Greeks on the banks of tho 
Beas with schemes of conquest in the rich south-eastern 
provincus ; but, having personally offended their leader, he 
had to fly the camp (32G u.c.). In the confused years arn gadhn 
which followed, he managed, with the aid of plundering kingdom, 
hordes, to form u kingdom on the ruius of the Handa 
dynasty in Magadha, or Bchar (316 n.c).'* He seized 
tbe capital, Fataliputra, the modern Patnd, established 
himself firmly in the Gangctic valley, and compelled the 
north-western priiicii>alitios, Greeks and natives alike, to 
acknowledge his suzerainty.^ While, therefore, Seleucns 
was winning his way to the Syrian monarchy during the 
olcren years which followed Alexauderis death, Chandra 
Gupta was buildiug up an empire in northern Indio. 
Sclciicus reigned in Syria from 312 to 280 u.c., Chandra 
Gupta in the Gangctic valley from 316 to 292 ac. In 
312 ac. the power of both had been consolidated, and 
tbe two new sovereignties were soon brought face to face. 

In that year Seleucns, having recovered Babylon, pro- 
ceeded to re-establish his authority in Bactria and the 
Punjab. In the latter province ho found the Greek 
influence decayed. Alexander had left behind a mixed 
force of Greeks and Indians at Taxila. No sooner was he 
gone than the Indians rose and slew the Greek governor; 
the Alaccdonians massacred tho Indians ; a new governor, 
sent by Alexander, murdered the friendly Punjab prince, 

Porus, and was himself driven out of the country by tho 
advauco of Chaudi'a Gupta from the Gangctic valley. 
Sclencus, after a war with Chandra Gupta, determined to 
ally himself with the new power in India rather than to 
oppose it. lu return for firo hundred elephants, he ceded 
the Greek settlements in tho Pnnjab and the Cabul valley, 
gave his daughter to Chandra Gupta in marriage, and 
stationed an ambassador, Mcgastboucs, at tbe Gangctic 
court (ebva 306-298 ac.). Chandra Gupta became 
familiar to tho Greeks as Sandrocottus, king of the Prasii ; 
his capital, Pataliputra,^ or Patnfi, was rendered into Pali- 
bothro. On the other hand, tho names of Greeks and 
kings of Grecian dj'iiasties appear in the rock inscriptions, 
under Indian forms.'^ 

IMcgiuthcncs lias left a life-like picture of the Indian people, hlega- 
Aotwitlislaudiiigsotiio striking errors the ol»or\'alions which hcsthone& 
jotted down nt I’atna, three hundred years before Clnist, give as 


• Cbtpua Inseriptionum Indieanim, i. Pref. rii. 

® For tho dynasty of Cliamlra Gupta seo numiamata Orientdlia 
(Coylon fasciculus), pp. 41-50. 

• Tho niodom Patad, or Pattnna, moans simply "tho city." For 
its identification with Pataliputrapum and MrBavonslinsvscraeinldis- 
tovorics SCO General Cunningiiam’s Ane. Geeg. India, p. 452 tea. 

• The Greeks as Yonas (Yas’anos) are tlio ‘loom or loiiiatis. In tho 
13th edict of Asoka five Greek princes appear; Antioclios (of Syria), 
Ptolemy (Philodclphus of Bsl'pl), Antieonns (Goaatns of Macedonl. 
klagas (of Gyrene), Alexander (II. of Cpirus). 
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cMontc an account of tbe soda! otganuation in the Gangctic rallw 
as anv whicii esUtcd wlien the Bengal Aaiatic Society commemwa 
lb hkuTS nt the end of the Inst centniy (1785). Up to the tuno 
of Ifeaa'tthcnes tfio Grech ilen of India was a TMy vague one. 
Their hotoriane spoke of two classes of Indian^—ccrtam njonntaHi. 
ons tribes who dwelt in nortlicia .Wghinistan nnder the Cawa^ 
or Hindu Kush, and a maritime race living on the coast of Itain- 
chistin. Of the India of modem gcogmpliy lying J^yond the Indus 
they practieaUy knew nothing. It was this India to tlie east of 
the Indus that Megastbenes opened up to the western world. He 
desenbes the clossmcation of Hie people, dividing them, howevCT, 
into seven castes instead rf fonTf^nMneJy> phitosopMJs, Irasbwdr 
men, sh^licids^ artism^ soldiets, ondtho MU^lota 

of rage The philo^heis were tlio Brahmans, and the pre- 
scribed stag^ of their life are indicated. BIcmthcncs draws a dis- 
tinction between the Brdiimans and the Sarmanm 

{tap/idrat), which some scholars juive infened that the Bad- 
dlust Sannanas were a rcceguized class fiftr years before the council 
of Asoha. But the Sannanse also inctuoe Bidhnuins in the first 
and third stages of their life os students and forest redusos.* The 
inspectors* or sixth class of Megssthenes have been identified with 
AsoSta's JfahdMdtra and his Buddhist inspectors of morals. 

The Greek axnhassaito observed with admiration tlm absence of 
slarety in India, the of the women^ and the courage of the 

men. In valour they exceliedall other Amties i they required no 
locks to thdr doors; above all, no Indian woe ever known to tell a 
lie. Sober and industrious, good farmers, and skilful artisans, they 
scarcely ever hod recoune to a lawsuit, and Uvod peaceably under 
tbeir native chiefs. The kin^y government is porto^ed almost as 
described in Maim, with its hcrwtaiy castes of councillors and 
soMiets. dfegoathenes mentions that India was divided into one 
Imndred and eighteen kingdoms; some of whidi, sn^ os that of the 
I*ravxi under Chandra Gupta, exercised smseniin powers. The village 
SI stem is well described, each little mral unit seeming to be an in- 
dependent repablie. Megasthenes remarked the exemption of the 
iiUfrbaadRieR (Vaisyas) from war and pobUo services, and ennmo- 
latcs the ihxs, fibres, fiibii^ and products (animal, vegetable, and 
mineral) of India. Husbandry depended on the peiiodical rains ; 
and forecasts of tho weather, inth a idew to ** ma&e adequate pro- 
^Mon agaimit a cominn deficiency/' formed a spedal duty of 
Brahmans. ** The philosopher who ena in predictions observes 
sdeuee for the rest of his life ” 


Before tho year 300 n.GL two powoiful monandiios ha 
thus begun to net upon tho ErdhiDfiinsm of northern 
from tho east and from tho west. On the east, in tl 
Gangctic valley, Chandra Gupta (316-292 Blcs.) finnl 
consolidated the dynasQr which during the nest centar 
produced Asoka (264-223 B.a), eslaUished Bnddhisi 
tiiroaghout India, and spread its doctrines from AfghAnistA 
to Cnina, and from Central Asia to Ceylon. On the wesi 
the hentago of Seleocm (313-280 Bc.) difiosed Gree 
f**’k‘’*'* Qneco-Bactrion expeditions t 

eon. Antiochos Theos (grandson of Seleucu 

Aaoktt {^ndson of Camndra Qnpta). wh 
ruled Acse two monarchies in the 3d centniy ic., mad 

e/Sj ^ nest <!entar 

I^wtidcs, king of Bactna, conquered as far as Alexander’ 

possibly seat expeditions int 

luraMcb? Of ‘he (So-Bactriai 

S i yenandet advanced farthest into North-Wester 

rfhJ 


. - W — — — 

iiS, (A^ 


Tnriin. The purest specimenB have been found in the 
Punjab, where the lonians settled in greatest force. As 
we proceed eastward from the Pu^'ab, the Greek type 
begins to fade. Purity of outline gives place to luscions- 
ness of form. In, the female figures, the artists trust more 
and more to swelling breasts and towering chignons, and 
load the neA with constantly accnmnlating jowe£ Never- 
theless, Urn Gceeun. type of countenance long survived in 
Indian art. It is perfectly unlike the present coarse con- 
ventional ideal of sculptured beauty, and may even be 
traced in the delicate profiles on the so^ailed sun temple 
at Ean&rak, built in the 12th century a.D. ou the remote 
Orissa shore. 

It must suffice to indicate the ethnical and dynastic EthnlaiS 
inflnences tinu brought to bear upon India, without hiHw- 
attempting to assign dates to the individual monarchs. 

The chronology of the twelve centuries intervening between 
the Qrieco-Bactrian period and the hlahometau conquest 
! still depends on n moss of conflicting' evidence derived 
I from inwtiptions^ legendary literature, unwritten traditions, 
and coina* Pour systems of computation exis^ based 
upon the Yiktarnddityo, Saka, Selcucidan, and I^rthian 
eras. In the midst of this confusion we see mosses 
moving southwards from Central Asia into jbidia. The 
Gneco-Bsotrian kings are traced by coins os for as Muttra 
'on the Jumna ; and Sanskrit texts have recently revealed ^ 
their advance through the Middle Land of the Br&hinans 
(Modhyadesha) to S&kata (or Ajodhya), the capital of Ondh, ' 
and to Patnd in Behar.^ The credentials of the Indian 
embassy to Augustus in 22-20 B.a were written on .kinay — 
a circumstance which indicates the extent to which Greek 
usage had. overcome Bidhmauical prejudices. During tho 
century preceding the Clitistian era Scythian or Tartar 
hordes b^n to supplant the Qrieco-Bactrian influence in 
the Punjab. 


Scythic and Kan- Aryan Infiwnas. 

About 126 U.C. the Tartar tribe o! Su is said to have JEx^- 
driven out the Greek dynasty from Bactria, and tho Grteco- *1® 
Baetnan settlements in the ^qjab were overthrown by tite 2”*®* 
Tne-Chi.® The Scythian migrations towards In^culmi-^^ 
nated in the empire of Kanishke, who held the fourth ^ ^ 
Buddhist council, circa 40 a.i>., and practicall}' became the 
royal founder of northern Buddhism. The S^thic element 
pfa^ an important part in the history of northern India. 0^ 
Under Kanishka and his 8ncce88or8.a connexion was cstab- 
tahed wia the Buddhist nations central and eastern Asia, 
swrvived to the time of Hwen Tsong 
(8-^645 A.a) in the name of China-pati, about 10 miles 
£.? ♦!.??* China-pati is said to have 

Kanishka appointed for the residence 
of his ^mese hostages. It has- been suggested tlmt tho 
Atmtnedha, or great horse sacrifice, in some of its Indian 

« n „ Sqrthic ideas. - 

*i?f’ Wittes Mr Edward Trains, « a martini 
wamted in letting the victim who was 
to crown tlie imperial tnnmph at the year's end go free to 
^dw at wffi over the face of tho earth, its spoi^ w.»t r 

the*chfefa^t!i^ *® conriliata" 

w chiefs through whose terntories it passed. Such a 

*® *® the life of tho ■ 

Centrol Asm cmnmuaities of the horseman class, “among 


ai”asi 

l»|Gold»tilAw ^ 261-52, \ritb bis iiiliiablQ notes, qnot- 

colns. Ap^i^ to*§SilusteniiW//T* on the ovitleneo of 


t 


HISTOST.] 


I N D I A 


■789 


\rIiom a steed captured in hostile forays had so frequently 
to be traced from camp to camp, and surrendered or fought 
for at last.” ^ 

An effort has been made to trace Buddha himself 
to a Sq^hic origin. He belonged to a royal stock of 
>S&^BS ; and the Chinese records supply an intermediate 
link betneen his birthplace in Bengal and the supposed 
home of his race in Central Asia. It is inferred from them 
that a branch of the Scythian hordes who overran western 
Asia about 625 B.a made its way to Fatala on the Indus,- 
the site selected by Alexander in 325 B.a for his head- 
quarters in that delta, and still the capital of Sind under 
the name of Hyderabad. One portion of these Patala 
Scythians went westwards by*the Fetbian Gulf to Asi^ria ; 
another section eventually moved north-east into the 
Gangefic valley, and became the S&k^ of Eapflavastn, 
among whom Buddha was bom.^ dying command, ' 
' that he should be buried according to the old custom of 
Ills race, and a mound erected over his remains, is opposed 
to the Indo-Aiyan form of obsequies by cremation; but it 
is essentially in accord with the Scythian mode of disposing 
of the dead. In the topes or funeral mounds of Buddhism 
i j seen a reproduction of the royal Scythian tombs of which 
Herodotus speaks.^ It is therefore argued that the 
Christian fathers trace back, by no accident, the Manichean 
doctrine to one “ Scythianus,” whose disciple Terebinthus 
took the name of Buddha.^ 

TlliateVer may be the value of this conjecture the 
influence of the Scythian dynasties in northern India is an 
historical fact. The northern or Tibetan form of Buddhism, 
represented hy Kanislika and his council in 40 A.D., made 
its way 'down to the plains of Hindnst&n, and during the 
next six centuries competed with the earlier Buddhism of 
Asoka. The Chinese pUgrim in 629-645 a.j>. found both 
the northern or Sc^hic and ibe southern forms of Buddhism 
in full vigour in India. He spent fourteen months at 
China-pati, the town. where Hanishka had kept his Chinese 
hostages in the Fnnjab ; and he records the debates between 
the northern and southern sects of Buddhists in Oudh, 
Behar, K4thi4w4r, and at other places. The Scythic 
influence in India was a dynastic as well as a religious one. 
Theevidenceof coins and the names of Indian tribes of reign- 
ing families such as the Sikas, Huns, and Nigas, point to 
Scythian settlements as far south as the Central l^ovinces.^ 

Many sciholars believe that the S^hians poured down 
upon Ibdia in such m'asses as to supplant the previous 
popnlatiou. The Jits or J4ts,^ who form nearly one-half 
of the inhabitants of the Punjab, are identified with the 
Oetee; their great subdivision the Dh^ with the Da^, 
tn whom Strabo places on the riiores of the Caspian. This 
view has received the support of most eminent investigators, 
from Professor H. H. . 'Wikon to General Cunningham, 
the director-general of the archseological survey.^ The 
existing division between the Eastern J4ts and the Dhe 
has, indeed, 'been traced back to the contiguity ot the 
Massa-getae or Great Gtetae^ and the Dahae, who dwelt by 

^ReportiffArehieoloffiddiSurceffqfWestemTndia, pp. 87, 88, 1876. 
But see, in apposition to Mr Thomas’s Tiew, M. Semurt in the Frencdi 
Jowm. Asiaiiqtte, 1875, x*. 126. 

- Catena of the Buddhist Sariplurea feom the Chinese, by S. Beal, 
pp. 126-130 (Trdbner, 1871). » Herod, iv. 71, 72, 217. 

* " 1 believe,” says the Neatest living anthority on Indo-Chinese 
Buddhism, ’’the legend of Sihya was perverted into this history of 
Scythianns.” — S. Beal, CnUxut, iit supra, p. 129, footnote. 

* Muir’s Sanskrit Texts, cha]!. r. vol. i, 1868 ; C. Grant’s Gazetteer 
cf the Central Trocinees, Ixx. &&, Ndgpnr, 1870 ; Reports q/f the 
Ardwadoffiedl Surrey of India and qf Western India ; Professor H. 
H. Wilson (and Dr P. Hall), Vishnu. Purina, iL 134. 

^ The word ocenrs as J4ts and Juts, bnt the identity of the two 
fonus bos been established by reference to the Ain-i-Alhari. Some 
are Hindus, others Mahometm*^ - 

See, among other places, partiv. oihvsAreheeoloyiealReport, p.'19. 

* Massa means "great” in PehlevL 


the side of each other in Central Asia, and who may have 
advanced together during the great Scythian movement 
towards India on the deedine of the Bactrian empire. 
Without pressing such identifications too closely in the 
service of particular theories, the weight of authorily is in 
favour of a Scythian origin for this most numerous and 
most industrious section of the population of the Punjab.^ 

A similar descent has been assigned to certain of the B&jput 
tribes. Colond Tod, still the standard historian of 
B4j4sth&n, strongly insisted on this point. Some relation- 
ship between the J4ts and the Bdjputs, although obscure, 
is acdmowledged ; and, although the jus eonnubii no longer 
exists between them, an inscription shows that they 
intermarried in the 5th century Professor Cowell,> 

indeed, regarded the arguments for the Scythic descent of 
the Bijputs as incondosive. But the whole evidence now 
collected was not before him ; and authorities of great 
weight have deduced alike from local investigation^ and 
from Sanskrit literatnre^^ a Scythic origin for the Jits, and 
for some at least of the B^put tribes. We shall see that 
the Scythian hordes also supplied certain of the Non- 
Aryan or so-called aboriginal races of India. 

The Scythic settlement was not effected without a 
struggle. As Cliandra Gupta advanced from the Gangetic 
valley, and rolled back the tide of Grseco-Bactrian conquest 
{circa 312-306 B.O.), so the Indian heroes of the first century 
before and after Christ are native princes who stemmed the 
torrent of Scythian invasion. Vikramiditya, king of Ujjain, Expul- 
won his paramount place in Indian story by driving out ^on of 
the invaders. An era, the Sammt, beginning in 57 B.a 
wras founded in honour of his achievements. Its date 
seems at variance with his legendary victories over the 
Scythian Eanishka in the first century after Christ ; but 
his very name suffices to commemorate his struggle against 
the northern hordes as Yikram4ditya Sak4ri, or the enemy 
of the Scythians. His reign forms tlie Augustan era of 
Sanskrit Uteratnre ; and tradition has ascribed the highest 
efforts of the Indian intellect during many centuries to the 
poets and philosopher^ or nine gems, of his court. As 
Chandra Gupta, who freed India from the Greeks, is 
celebrated in the drama Mudr&siSJtshasa, so Yikramidifya, 
the vanquisher of the Scythian/^ forms the central royal 
personage of the Hindu stage. 

Yiktamiditya’s achievements, however, formed no final 
deliverance, but merely an q>isode in a long struggle 
between the Indian dynasties and new races from toe 
north. Another popular era, the Salm (literally the 

It shoold be mentioned, however, that Dr Tmmpp believes them 
to be of Aryan origin (SHtseh. d. Deutseh. Mary. Gea^aA., xv. p. 

69U). See Mr J. Beames’s adnurable editiem ot Sir Henry Elliot’s 
Glossary tf the Roues of the JVorih- Western Ptwinees, vol. L np. 
103-187 (cd. 1869). 

10 inscription discovered in Eotah state ; No. 1 of Inscription Ap- 
pendix to Colonel Tod’s Annals and Antiyuities qf RSjdsth&n, vol. L 
p. 701, note 3 (Madras reprint, 1873). 

11 Appendix to Elphinstono’s HisL Ind., pp. 250 seg. (ed. 1866). 

n Tod's Rdjdsthdn, pp. 52, 483, 500, &c., vol. L (M^ros reprint, 

1873). 

“ Dr ntz-Edward HalTs edition of Professor H. H. Wilson’s Vidmu 
Purina, vol. ii. p. 184. The Hdnas, accor^ng to Wilson, were "the 
White Hnns, who were established in the Puajab and along the Indus, 
os we Imow fiiom Arrian, Strabo^ and Ptolemy, confirmed ^ recent 
discoveries of their coins and by inscriptions. ” “lam not prepared,” 
says Dr Fitz-Edward Hall, “ to deny that the anedrat Hindns when 
they spoke of the Hdnas inednded Hnns. In 'the Middle Ages, 
however, it is certain that a race called Hdna was understood by the ■ 
learned of India to form a divisiem of the Eshattriyas.”— Professor 
Dowson’s Biel. Hind. MyOwdoyy, &c., p. 122. 

1* Sasnratsara, “the year.” l^ie nncertaintywhicdi snironnds even 
this long accepted finger-post in Indian «ditonology may be seen from 
Dr J. Feignsson’s paper “ On the Sika and Samvat and Gnpta Eras," 

Journal Ray. As. See,, new series, vol. xiL, especially p. 172. 

1* The Hnshka, Jnslika, and Kanislika family of tlie Tarangini, 
or diTonieles of Kashmir, are proved by inscriptions to belong to the 
4th century of the Seleucidan era, or the Ist ceninry s.n. 



Early 

Indiaa 

dynas- 

tto. 


790 


INDIA 


[histobt. 


Sevtbian). il8 commencement in 78 “ 

supposed to commemomte the defeat of the_ Scyftians by 
a Sngof southern India, SaliTihana.* Dunng 
centuries which followed, three 

Sdhs. Guptas, and TalabMs, establish themselves m 
Mrthem and western India, ^e of Snidshto ^ 
traced hv coins and inscriptions from 60 or 70 &a to after 
235 A.n.® After the SShs come 

the North-Western Provinces, tto Middle (Madhya- 
desha) of ancient Brthmauism. TheGuptes introduced an 
era of their own, commencing m 319 aa, and ruled in 
person or hr viceroys over northern India during one 
hundred and fifty years, as far to the sonth-wcst m 
Edthi&w&r. The Gupta dyaasly iras overthrowu oy 
fereiim iuvaders, apparently a now influx of Huns or Taitore 
from the north-west (450-470 iuD.). The Valahto 
succeeded the Guptas^ and ruled over Catch, the norUi- 
western districts of Bombay® and from 480 to 

offer 722 jlix® Tie Chinese pilgrim gives a full account 
of the court and people of ValabM (630-640 a.©.). 
Buddhism was the state xeli^on, but heretics (BrAhmans) 
abounded; and (he^ Buddhists themselves were divided 
between the northern school of the Scythian dynasties and 
the southern or Indian school of Asoko. T^ Yalabhls 
seem to have been overthrown by the early Arab invaders 
of Sind in the 8A century; 

The rdarioDS of these three Indian dynastiei^ the Siha, 
Gupta^ and Yalabhii^ to the Bnccessive hordes of Scythians 
who poured down on northern India are obscure. There 
is abundwt evidence of a long-continued straggle, hut the 
attempt fo assign dates to its chief episodes has not yet 
produced results which can be accepted as flual Two 
Yikram^iditya Bakdri^ or vauquishecs of the Scythians^ are 
required for the purposes of chronology; and the great 
batde of Kordr, near Mflltdo, at which the Sr^hiau hosts 
perished, has been shifted backwards and forwards from 
78 to 5^ The truth seems to be thai^ during the 
first sis centuries of the Christian era, the fortunes of the 
Scythian or Tartar races rose and fdl from time to time in 
northern India. They more than once snstmned great 
defeats ; and they more than once overthrew the native 
dynasties. Their presence is abimdantiy attested during 
the century before Christy represented by Vikramdditya 
(57 na); duringtbe first centnzy after Chrisi^ represented 
by the Kanishka family (2 n.a to 87 a«x>.}; and thence 
to the time of Cosmos Bidicopleustes, about 535 jld. The 
latest writer on the subject ® believes that it waa the 1711156 
Huns who overthrew the Guptas between 466 and 470 a,d. 
He places the great battles of Eorflr and Maushari, which 
**freed India from the Sdkasand Hfinas,” between 524 
Md 544 A.D. Cosmas Indicopleustes, who traded in the 
Red Sea about 536 sjo., spealro of the Htma aa a powerful 
nation in northern India in his days.® 


^ Monday, UUi Mtmsh, 78 a.d., JnUaa style. 

LWii^Hi. Sm also Mr R Thomas’s letter, dated 
-Atademy, which hiings this date within 
the p^od of the Eanishka Ihndly (2 n o. to 87 aT). 

Khiffl’’ B. Tloniaa, •• On the Cidiis of the Siih 

^ Dr J- rer. 

■^ida SL"*" »» Sn«<i Bwad., ^ ,od 


of Baroda territory: 


pp: se-ss. 

r TO . .. .. 


Thomas, 



;18S0. 


V Tu 1 Ve O 

» "‘jvn. 1>P. 282-284 ke. 

Ti^-^graj^ia CkHdia^’ K ^ 


irf ^ ^ 338, Parie, 1707; apud 


While Greek and S<?ythic influences had Ihus beenatNro- 
work in northern India during nine rantunes 07 
644 d.D.). another element waa profoundly affccUng the^^ 
fnturo of the Indian people. In a previous section we 
have traced the fortunes, and sketched the present conation, 
of the non-Aiyan “ aborigines." The Brtlimanical At^ns 
never effected anything like a complete eubjugation of these 
earlier races. The tribes and castes of non-Aiym onpn 
still number about 18 millions in British temtoiyj the 
3 S who claim a pure Aryan descent are under 17 
millions. The non-Aryans have influenced the pillar 
.ji-nlanfai of alfflost evety province, and in southern Into 
liave given their speech to 46 millions of people. The 
Yedic settlements along the five rivers of the Pmyab were 
merely cMomes or confederades of Aryan tribes, who had 
pushed in among a non-Aryan pqralntion. When an 
Aryan family advanced to a new territory, it bad often, os 
in the case of the F&ndava brethren, to clear the forest and 
drive out the aboriginal people. This double process coii- 
Btantiy repeated itself ; and so late as 1657 A.P., when the 
Hindu r4j4 founded the present city of Bareilly, his first 
work was to cut down the jangle and expel the Katheriyas. 

The ancient BriUbxnanical kip^omsof the Middle Land, or 
Madhyadesha, in the 27orth-lVestern Provinces and Oudb, . 
were surrounded non-Aiyan peoples. All tlie legendaiy 
advances beyond the centre of Aryan civilization, narrated 
in the epic poets, were made into the territory of non- 
Aryan races. ‘When we begin to catch historic glimpses of 
India, we find the most powerful kingdoms ruled by non- 
Aryan princes. Thus the Nandas, whom Chandra Gupta 
succeeded in Behar, were a Stidra or non-Aryan dynasty; 
and, according to one account, Chandra Gupta and his 
grandson Asoka came of the same stock.^® I 

The Buddhist religion did much to incorporate the non- 
Aryan tribes into tiie Indian polity. During the long 
struggle against Grmco-Bactrlon and Sc^'tbian inroads (327 
n.a to 644 A,B.), the Indian aboriginu races must have 
had au ever-increasing importance, whether as enemies or 
allies. At the end (ri that sirug^e we discover them in 
some of the fairest tracts of northern Indio. In edmosb 
every district thronghont Oudh and the Horth-Western 
Provinces rained towns and forts ate ascribed to aboriginal 
races who ruled at different periods, according to the local 
legends, between the 5th and 11th centuries A.D. IThcn 
the Mahometan conquest supplies au historical footing 
after 1000 A.i>., non-Aryan races were in possession of 
some of these ^stricts, and had been lately ousted from 
others. 

The statistical survey has brought to light many traces . 
of these obscure peoples. It would be impossible to follow 
that survey throng each locality; but we propose, with 
the utmost brevity, to indicate a few of the“ results. 
Stertiug fr^ the west, Alexander the Great found B4wal 
Pindl district in the hands of the Takkas or Takshoks, from 
whom its Greek name of Toxila was derived. This people 
has been traced to a Scythian migration about the 6th 
centuty Their settlements in the 4th centuiy ac; 
seem to have extended from the Faropamisen range ^ in 
Afghdnistdu deep into northern India. Their Pusriab 
capital, Takshdsila or Toxila, was the largest city that 
Alexander found between the Indus and the Jhelum (327 

Mpreaents Chandra Gupta os related to tbo 
im or the Nandny the ^meutator on the Vithm Purina says ha 
^ ^ low-carte woman. Profe&or Doweoub 
&c., p. 68 (Tthlmer, 1870). 

comWn^o pretention to be anything more than intdligeut 

inadequate evidence. With regard to^ha 
authorities which ho qu^ 

28cei. (ilodros reprint 18781. 

Them (I). ®*®“8or found them as the Pans-tacaH^paAdri, or Hill 
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SalihdTana, from whom the S&ka or Scythian era 
took its commencement (78 'a.i>.), is held by some authorities 
to have been a ^bkshak^ In the 7th century A.D. Taki,^ 
perhaps derived trom the same race, was the capital of the 
Punjab. The Scythic Takshaks are supposed to have been 
the source of the great serpent race, the Takshaks or Ndg^ 
who figure so prominently in Sanskrit literature and ari^ 
and whose name is still retained by the tribes of 
our own day. The words NAgA and Tokshak in Sanskrit 
both mean " a snake,” or mythological tailed monster. The 
Takshaks are identified with the Sqrthian Takkas, and the 
NdgAs have been connected with the Tartar patriarch 
hiagas, the second son of El-kh&u.^ The two names, 
however, seem to have been applied by the Sanskrit writers 
to a variefy of non-Aryan peoples in India, whose religion 
in- was of an anti-Aryan type. Wo learn, for example, now 
F&ndu brethren of the ^ah&bhArata tum^ out 
“”“’the snake-king Takshaka from his primmval Khdndava 
dig. forest The Takshaks and NAgi^ were the tree and serpont 
worshippers, whose rites and objects of adoration have 
impressed themselves so deeply on the architecture and 
sculpture of India. The names were applied in a confused 
manner to different races of Scythic origin i and the greatest 
authority on tree and serpent worship in India has 
deliberately selected the term “ Scythian ” for the anti- 
Aryan elements which entered so largely into the Indian 
religions both in ancient and modern times.^ The Chinese 
records give a full account of the Niigil geography of ancient 
India. They eunmerate numerous and powerful Ndgd 
kingdoms, from^ which Buddhism derived many of its con- 
verts. l^e Chinese chroniclers, indeed, classify the Ndg<i 
princes of India into two great divisions, as Buddhists and 
nomBaddbista Tie serpent worship which formed so 
typical a characteristic of the Indo-Scythic races led the 
Chinese to confound them \rith the objects of their adora- 
tion; and the Indian jSIdgds and their rites sosm to have 
supplied the Dragon races of Chinese Buddhism and 
of religions and secular art in China. 

As the Greek invaders found Rdwal Pindf district in 
possession of a Scythic race of Takkas in 327 B.a, so tho 
Mnsalmdn conqueror found it inhabited by a fierce non- 
Aryan race of Ghnkkars thirteen hundred years later. The 
Ghakkars for a time imperilled tho safety of hTahmdd of 
Ghazni in 1006 A.i>. Ferishta describes them as savages 
addicted to polyandry and infanticide. The tide of 
Mahometan conquest rolled on, but the Ghakhnrs remained 
in possession of their submontane tmeh In 1205 they 
slew the second Mahometan conqueror of Indio, Muhammad 
Ghori, in his tent, and ravaged the Punjab to the gates of 
Lahore; and, in spite of conversion to Isidm by the sword, it 
^s not till 1525 that they made their submission to Bdbar 
in return for a grant of country. During the next two cen- 
tnries they rendered great services to the Mughal dynasty 
against the Afghdn usuipers, and rose to high infiuence in 
the Punjab. Driven from the plains by the Sfkhs in 1766, 
the Ghakkar chiefs maintained their independence in tho 
Murree (Marri) Hills till 1830, when they were crushed 


^ Anian. Tho Btdhman mythologists, of conno, found an Atyai 
so important a person as King Toksha, and nviko him fhi 
SOU of Blmrata, lud aeplietr of Bdma-clifindni I 
» Tod, lUijdathdv, L 95 (ed. 1873). * 

« T^, or Asarur, 45 miles west of Lahore. General Cunninchnm 
Ane. tfeap. /nd., p. 191 , and map vi. (od. 1871). Tills Told lies con 
ridmWyto the south-east of tlioTnlssMsilnof Alexander's expedition 
* iPd, ItajOtlhan, L 63 (o-l. 1878). 

B Dr J. Fere^ma’s 3^ and Serpent Worship, p. 71-72. flndii 
Museozi^ 4to, 1868). I*or tho results of more recent local researdi 
see Mr BiTOtt-CarMcs pjpera in the Jmrm. qfiheAs. Soe., Bmgal 
‘ ^eSn^e Symbd in India," “ Andont Sculptarings on Kochs.’ 

Stone Clangs at Mail, pitfi," &c. ; ond the Hon. Bio Sihib Vi^ 
wnaks Ndidyan Mandllk’s “Scipent TVorahip in Western India.” one 
other essays, la the BomJbay Aa, Boc, Jwrntil, 


after a bloody struggle. In 1849 B&wal Pindl passed, 
with the rest of the Sikh territories, under British rule. 

But the Ghokkara revolted four years afterward^ and 
threatened Murree, the summer capital of the Punjab, so 
late as 1857. The^ now number only 10,153 pemons^ 
described by the British officers os a fine spirited race, 
gentlemen in ancestry and bearing, and clinging under all 
reverses to tho traditions of noble blood." 

We have selected tire inhabitants of B&wal Pindl district 
to illustrate the long-continued presence and vitality of the 
non-Aiyau* races in India. We shall deal more briefly 
with other parts of the country. Proceeding inwards to 
the North'Wratern Provinces, we find traces of an early 
Buddhist civilization having been overturned by rude non- 
Atyau races. Li Bareilly district, for example, the wild 
Ahlrs from tho north, the Bhils from tho south, and tho TOifla, 
Bhars from the west seem to have expelled highly developed 
Aryan communities not long before 1000 a.i>. Still farther 
to tho cast) all remains of prehistoric masonry in Oudh 
and the Horth-Westem Provinces are assigned either to 
the ancient Buddhists or to a medioeval race of Bhars. The Bhars. 
Bhars appear to liave possessed tho north Gangetic plains 
in the centuries coeval with the fall of Buddhism. Their 
kingdoms extended over most of Oudh, and lofty mounds 
covered with ancient groves still mark the sites of their 
forgotten cities. They are the mysterious "fort-builders” 
to whom the peasantry ascribe any rain of unusual size. 

In tho western districts their power is said to have been 
crushed by the Sharki d 3 'nasty of Jaunpur in the end of the 
14 th century. In the eastern districts of the north Gan- 
getic plain, tho Bhars figoro still more prominently in local 
traditions, and an attempt has been made to trace their 
continuous history. In Gorakhpur district a movement of 
aboriginal Tharus and Bhars seems to have overwhelmed 
the early outposts of Aryan civilization several centuries 
before Christ They afterwards became vassals of the 
Buddhist kingdom of Behar on tho south-east, and on the 
fall of that power, about 560, tho Bhars regained their 
independence. Tho Chinese pilgrim in the 7th century 
comments on the large number of monasteries and towers in 
this region — ^the latter probably monuments of the struggle 
with the aboriginal Bhata, who were there finally crushed 
between the 7 th and 10th centuries. 

As we advance still farther eastwards into Bengal, we 
find that tho non-Aryan races have witliin historical time 
supplied a lai^o part of the Hindu population. In the 
north the Koch established their dominion upon the ruins Koch, 
of tho Aryan kingdom of K^rdp, which the Afghan king 
of Bengal had overthrown in 1489. The Koch gave their 
name to the native state of Kuch (Cooch) Behar, and their 
dcsccirdants, together with those of other non-Aryan 
tribes, form the mass of tho people in the neighbouring 
British districts. Some eluded tho effects of their low 
origin by becoming MusalmAni^ and thus obtained that 
social equality which IsIAm grants to all mankind. The 
rest have merged more or less into tire Hindu population ; 
but masses of them claim, in virtue of their position as an 
old dominant race, to belong to the Kshattriya caste. 

Thty call themselves B^bansls, a term exactiy correspond 
mg to tho Eiyputs of western Indio. The rdjils of Kuch 
Behar lay claim to a divine origin, in order to conceal their 
aboriginal descent; and all remembrance of the Koch ti-ibo 
is carefully avoided at court. 

Proceeding still eastward^ we enter the adjacent valley -- 
of Aseaia, until last century the seat of another non-Aryan 
ruling rhee. Tho Ahams entered Assam from tiro south- Abams. 
east about 1360 (1), had firmly established their power 
by 1663, gradually yielded to Hindrrism, and were over- 
powered by. fresh invasions from Burmah between 1760 
and 1820, when the valley was annexed to British Tmiin ' 
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Bj tbe Bunnese the Ahams have been completely crushed 
as a dominant race^ and the<r national priests, to the 
number of 179,000, have been forced to till the soil to gain 
their living. But the pec^le of Assam are still bo esaen- 

aVfamfnnnI Tcifftpa anil thflir TTmduued 



Aiyan 
miUions. 

Kan- We liave Utberto confined our surv^ to the country on 
Aryans tlse north of the Ganges* If we pass to the southern 
Gangetic plauii we find that almost every tract has tradi- 
tions of a non-Aryan tribe, either as a once dominant race 
^ or as lying at the root of the local population. The great 
division of Bundelkhand contains several crushed peoples 
of class, and takes its name from the Bundelasi a tribe 
of at least semi-ahori^nal descent. As we rise from the 
Gangetic plain info the highlands of the Central ProtinceSi 
we reach the abiding home of the non-Aryan tribea One 
such race after another — GauUs, N&gfis, GondSp Ahfrs — 
ruled from the Sdtpura plateau. If we turn to the lower 
provinces of Bengal we find the delta peopled by masses 
of non-Aryan ori^n. One section of them has merged 
into low-caste Hindus; another section has sought a 
more equal social organization by accepting the creed of 
Mahomet. But such changes of faith do not alter their 
ethnical type; and the Musalm&n of the delta differs as 
widely in race from the A^h&n as the low-easte Hindu of 
the delta differs from the Brdhman. Throughout southern 
India the non-Aiyan elements make np almost the entire 
population, and have supplied the great Dmvidian family 
of langnagea, spoken by 46 millions of people. 

jl/hfiometaa Ftrvod, 

At &e very time that Buddhism was being cmsned out 
of Lidia by the BrAhmanic reaction, a new faith was being 
born in Arabia, destined to supply a youthful fanaticism 
^ch should sweep the country from the HimAlayas to 
Comorin, and from the western to the eastern sen. 
Muhammad, commonly known as Mahomet, the founder 
TIT V Mrfina in 632 ad., while the Chinese 

Hwm T^g was still on his travels. The first 

tTO ^ara aftw tbe death of the propbefc The Ftanab fe 
Mdto heve been ravaged on this oecasion trith no per- 
manent resnlfe The first hlabometan conquest was the 
outlying provinra of Sind, which fron, tha%hrtSp view 

of ® «®‘“>»«on of tlie desert 

of Balnc^Un. In <11, or seventy-nine years irfter the 
Mahomet, an Arab army under Mnbammnd Edsim 
Hindnsof Sind in the name 
In ^aacn^ of the Bene-UmjTeh litra 

Rodenc, the last of fte Gothn fdJ before 

5 tEBdiMfa ™ India Ae bravery 

tue first of Mahmiid was 

«in nng throngf j 

m 99 i . Daring his reimi of throne 

"» wt. .. hi. 


to the Ganges on the west ; and it is related tliat-ho led 
his armies into the plains of India no less than seventeen 
times. In 1001 he defeated J4ipal a second time, 
and took him prisoner. But Anondpal, the son of Jdipal, 
raised again the standard of national independence, and 
gathered an army of It^put allies from the furthest comers 
m Hindustdn. The decisive battle was fought in the valley 
of Fesh&war. hlahmdd won the day by the aid of his 
Turkish horsemen, and thenceforth the Fuigab has been a 
Mahometan province, except during the brief period of 
Sikh supremacy. The most famous of MohmAd’s invasions 
of India was &at undertaken in 1024 against Guzerat. 
The goal of this expedition was the temple dedicated to Siva 
at Somn&th, around which so many legends have gathered. 
It is reported that 3iIahmAd ma^cri through Ajmir, to 
avoid the desert of Sind; that he found the Hindus gathered 
on the neck of the jieninsulaof Somn&th in defence of their 
holy that the little lasted for two days; that in the end 

theBdjpnt warriors fled to their boats, while the Brdliman 
priests retired into the inmost shrine; that Mahmiid, 
introduced into this shrine^ rejected aU entreaties by the 
Brdhmons to ^re their idol, and all offers of ransom ; that 
he smote the image with his dab* and forthwith a fountain 
of precious stones gushed out Until the British invasion 
of Afghfinistiln in 1833, the dub of MahmAd and tbe 
sandal-wood gates of Somn&th were preserved at the tomb 
of the great conqueror near Ghazni. The dub has now 
disappeared, and the ^tes carried back to India by 
Genoial Nott are recopized to be a clumsy forgoiy. To 
Mahometans MahmAd is known, not only os a champion of 
the faith, but as a munificent patron of literature. Tlie 
draasty that he founded was not long-Uvod. Fourteen of 
bis descendants occupied his throne within little more than 
a centuiy, but none of them achieved greatness. A blood- 
fend arose between them and a line of Afghdn princes who 
^d established themselves among the mountains of Glior. 
In 1^2 Bahrain, tho lost of tho Gboznividc Turks, was 
overthrown by Allah-od-dfu of Glior, and tbe wealthy and 
populous city^of Ghazni was razed to tbe ground. But 
evm the Ghoride conqueror spared the tomb of MahmAd. 

Babtdm, fled to Lahore, and there 
establmbed tbe first Mahometan dynasty within Indio. It 
spe^Iy ended with his son, also called Ehusru, whom 
Mvbammad Ghon, the relentless enemy of the Ghaznivide 
noose, earned away into captivity in 1186. 

A to power on 

the doTOfall of tte Turks of Ghazni. ’ The founder of the 
family m said to have been Izznd-dln al HusAin, whose son 
Ghazni, as already mentioned, 
two neplwTO, GhlyAs-ud-dln and Muiz- 
»r «?’ of. whom, also called Shohab-nd-dln by 

Min^n chromclers, and generally known in histoo- ns 
JIuhammad Gliori, is the second of the grei^t MSetan 

iU .1 j ^**oro fell into his hands; in 1191 ho iras 
SS before Delhi, hut soon afterwards ho redeemed 

lliEnSi ^“gdoms of Kannqj and D«slhL 

^ ® his object by playing off the 

fer ^t os Benares, and tho defeated Eftiputs 

t A Si rJjd ofSyA.'’^,; 

SislajSS^lhteb^^V**® *® Brahkaputra, 
nevSSi i.? yoke. ButMuhammadbhori 

SenS His favourite 

Sh“ “ retd tho old capitel of GhSS 

governed his Indian conquests through the agency 
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of a faronrite slave, Katab-nd*dfn. Muhammad Ghori died 
in 1206, being assassinated by some Ghakkar tribesmen 
(rhile sleeping in his tent by the bank of the Indus ; on 
his death both Ghor and Ghazni drop ont of history, and 
Delhi first appears as tire Mahometan capital of India. 

On the death of Muhammad Ghoti, Kutab-nd-din at once 
laid aside the title of Ticeroy, and proclaimed himself 
sult&n of Delhi He was the founder of what is known as 
the slave dynasty, which lasted for nearly a century 
(IfiOSolfiSS). The name of Kntab is preserved in the 
minor, or piUar of victory, which still stands amid the rnins 
of ancient Delhi, towering high above all later stmctares. 
Untab himself is said to have been successful as a general 
and an administrator, but none of his successors has left a 
mark in history'. 

In 1294 Allah-ud-din Khiljl, the third of the great* 
Mahometan conquerors of India, raised himself to the 
throne of Delhi by the treacherous assassination of his 
uncle Firoz U., who had himself supplanted the last of 
the slave dynas^. AUah-nd-dln hod already won military 
renown by his expeditions into the yet unsubdued south. 
He had plundered the temples at Bhllsa in central India, 
which are admired to the present day as the most interest^ 
ing examples of Buddhist architecture in the country. At 
the head of a small band of horsemen, he had ridden as 
far south as Deogiri in the Deccan, and plundered the 
Marhatt& capital. When once established as snlt&n, he 
planned more extensive schemes of conquest. One army 
was sent to Gnzerat under Alaf Eh<in, who conquered and 
expelled the lost Bdjput king of Anhalwdr or Fdtan. 
Another army, led by the sultdn in person, marched into 
the heart of Bdjpntin^ and stormed the rock-fortress of 
Cbitor, where the B&jpnts had taken refuge with their 
women and children. A third army, commanded by Malik 
Kaffir, a Hindu renegade and favonrite of Allah-nd-din, 
penetrated to the extreme south of the peninsula, scattering 
the unwarlike Dravidian races, and stripping every Hindu 
temple of its accumulations of gold and jewels. To this 
day the name of Malik Kaffir is remembered in the remote 
district of Madura, in association with irresistible fate and 
every form of saerfiege. 

Allah-ud-dln died in 1316, having subjected to Isldm the 
Deccan and Guzerak Three of his descendants followed him 
upon the throne, but their united reigns extended over 
only five years. In 1321 a successful revolt was headed 
by Ghiyos-nd-diu Tnghlal^ governor of the Punjab, who 
is said to have been of Turkish ori^n. The Tughlak 
dynasty lasted for about seventy years, until it was swept 
away by the invasion of Timfir, the fourth Mahometan 
conqueror of India, in 1398. Ghiyas-ud-dln, the founder 
of the line^ is -only known for having removed the 
capital from Delhi to a spot about 4 miles farther to the 
easf^ which he called l^ghlakfibdd. His eon and suc- 
cessor, Muhammad Tnghl^ who reigned from 1323 to 
1331, is described by Elphinstone as “one of the most 
’ accomplished princes and one of ^e most furious tyrants 
that ever adorned or disgraced human nature.” He wasted 
the treasure accumulated by Allah-ud-dln in pnrdiasing 
the retirement of the Mughal hordes, who had already 
rnade their appearance in &e Pui^ab. When the internal 
drmlation fmled, he issued a forced currency of copper, 
which is said to have deranged the whole commerce of 
the country At one time he raised an army for the in- 
vasion of Persia. At another he actually despatched an 
espedition against Cihina, which perished miserably in the 
Himfilayan passes. When Hindustfin was thus suffering 
from his misgovemment, he conceived the project of trans- 
ferring the seat of empire to the Deccan, and compelled 
the inhabitants of Delhi to remove a distance of 700 miles to 
Deogiii or DanJatfibfid! ' And yet daring the reigu'of tliia 


sultfin both the Tughlak dynasty and the city of Delhi 
are said to have attained their utmost growth. Muhammad 
was succeeded by his cousin Firoz^ who likewise was not 
content without a new capital, whid he placed a few miles 
north of Delhi, and called after his own name. Meanwhile 
the remote provinces of the empire began to throw off their 
allegiance to the sultfins of Delhi The independence of 
the AfghAn kings of Bengal is generally dated from 1336, 
when Muhammad I^ghlak was yet on the throne. The com- 
mencement of the reign of Allah-ud-dln, the founder of the 
Bdhmani dynasty in the Deccan, is variously assigned to 
1347 and 1337. Zafar Khfin, the first of the Ahmadfibfid 
kings, acted as an independent ruler from the time of his 
first appointment as governor of Gnzerat in 1391. These 
and other revolts prepared the way for the fourth great in- 
-vBsion of India under Timfir (Tamerlane). 

Accordingly, when Timfir invaded India in 1398, he 
encountered but little organized resistance. Mahmfid, the evasion, 
lost of the Tughlak dynasty, being defeated in a battle out- 
side the walls of Delhi, fled into Gnzerat. The city was 
sacked and the inhabitants massacred by the victorious 
Mughals. But the invasion of Timfir left no permanent 
impress upon the history of India, except in so far as its 
memory fired the ima^nation of Bfibar (Baber), the founder 
of the Mughal dynasty. The details of the fighting and of 
the atrocities may be found related in cold blood by Timfir 
himself in the Halfiizat-i-Tim&ri, whidi has been translated 
in Elliot's History of India as told by its own Historians, 
voL iii. Timfir marched back to Samarkand os he had 
come, byway of Cabal, and Mahmfid Tughlak ventured to 
return to his desolate capital He was succeeded by what 
is known as the Sayyid dynasty, which held Delhi and a 
few miles of surrounding country for about forty years. 

The Sa}'yids were in their turn expelled by Beloli, an 
Afghfin of the Lodi tribe, whose successors removed the 
seat of government to Agra, which thus for the first time 
became the imperial city. In 1525 BAbar (Baber), the fifth 
in descent from Timfir, and also the fifth Mahometan con- 
queror, invaded India at 'the instigation of the governor of 
the Punjab, won the victory of P&nipat over Ibrdhim, the 
last of the Lodi dynasty, and founded the Mughal empire, 
which lasted, at least in name, until 1857. 

Before entering upon the story of the Mughal empire, it Dynastiea 
is desirable to give a short sketch of the condition of°^^ot^ 
southern India at this period, which marks a turning 
point in Indian history. The earliest local traditions 
agree in dividing the extreme south into four provinces, 

Kerala, Fandya, Chola, and Chera, which together made 
up the country of Dravida, occupied by Tamil-speaking 
races. Of these kingdoms the greatest was that of 
Fandya, with its capital of Madura, the foundation of 
which is assigned on high authority to the 4th century B.a 
Other early southern cities, whose sites can be identified 
are Combaconum and Tanjore, the successive capitals of 
the Chola kingdom, and Talkad in Mysore, now buried by 
the sands of the Kdveri (Cauvety), the capital of the Chera 
kingdom. The local Parana, or chronicle of Madura, 
gives a list of two Pandyan dynasties, the first of which 
^s seventy-three kings, the second forty-three. Parakrama, 
the last king of the second dynasty, was overthrown by 
the Mahometan invader, Mdlik Kafiir, in 1324; but the 
hlusalmdns never establ^hed their power in the extreme 
south, and a series of Hindu lines ruled at Madura into 
the 18th century.. Ho other Dravidian kingdom can boast 
sudi a contmuous succession as that of Madura. The 
chronides enumerate fifty Chera kings, and no less than 
sixty-six Chola kings, as well as many minor dynasties 
which ruled at various periods over fractions of the south. 

Little confidence, however, can be placed in Hindu gene 
alogie^ and the early history of the Dravidian races yet 
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Tyayan^r or Xarsingha, vhich exercised an ill-d^ned empire with the hdp of his Heghol louowets. jtiu first 
sovereignty over the entire south from the 12th to the tash was to repel an attack by the B&jputs of Chitor, who 
16th eentnry. The fonndation of rthe dty of ^jayanagar seem to have attempted to re-establish at this time a Hindu 
is assigned to the year lllS, and to an eponymons hero, empire. The battle was fongbt at Sikti near A gm , and is 
Bijd Vyaya, the fifth of his line. Its extensive mins are mentbrable for the vow made by the easy living Bibar that 
still to be traced on the right bank of the Tnngahhadra he wonld never again touch wine. Bdbar was acoio 
river within the JIadrM district of Bellaiy. The dty itself victorions, but died shortly afterwards in 1530. He was 
^ not been inhabited since it rras sacked by the succeeded ly Ids son- Hnrofiyfin, who is chiefly known as 
Mahometansm 1563, bnt VMt remains stni exist of temples, being the father of Akbar. In Hum&ydrfe teisn tbeAfAm 
fortifications, tanks, and hndg^ haunted by beasts of sulgect Afghans rose in revolt under Sher Shfih, a wtive remit 
and «nomon8 n^tflei Tte ea^n of Tija^anogar of Bengal, who for a short time established his anthoritv 
^^m ts the last stand made^by the nerio^ faith m India j over all Hindnstdn. Humfiyfin was driven ns an exfle into 

.... .. Persia; and, while he was flying throngh the desert of 

Sind, bis son Akbar was bom to him in the petty fortress 
of IJmaikot But Sher Sbdb was killed at the storming 
of the rock-fortress of Hfiiinjar, and Humflyfin, after many 
vicissitudes, snccecdcd in re-estaWisbing his authority at 
Lahore and DelhL 


against conquering Islam. For at least three centories its 
sway over the sonth was nndispnted, and its rfijfis waged 
wars and concluded treaties of peace with the atdtfins of 
the Deccan on eqosl terms. 

The earliest of the Mahometan dynasties in the Heccan 
was that founded by AUah-nd-din in 1347 orlSoT, which 


Sfs&o- 
fse&sa 

1041 oruojFi, wuica ijariore and Delhi, ' • • 


B. oi course, impoaubie here to trace in de^l the f_u7 T ««wrat, aeieatea the last of the mdependent 

the Hindu tiyd of Vgayanagar, who was defeats snKt i <»; In the ame year his 

in the derive battle of Talikota, But tbouch the ^loye ont the Afgli&ns from Bengal, and reunited 


tbei^of Am,™*- ■»? » Awn^idx ^ ^ fa tos resemd ftr 

fau™ a” “J*™* to Ibh long Iht 


conan 
hilf 
at the 


- xnmjoia The distinction between Bdha 
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Hni or fbe tiSDsnsI iSemesne. End jVofr lands, -granted r Taj. tiave been prsserred to bs objects o£ admiiation to tbe 

'■ ^ « •' ? f t 1 JT oi_-t T-T.x— T a r - - 


sr .g t e siy AVh qr invented e sort of fendal otganization, bv 
vrbinh everrfribnta^ raja took bis place bv tbe side of bis 


'CTDold be tedions to dnnll npon. SnSce it to sav tbat 
Antangzeb, by mingled trescbeiy end violence, supplanted 



be Aar?" 


end Hicdns Trsre elike knomi only es marigalddre or 
comm'ndeis of so many fcorse, tbe bigbest title being that 


tive as Ms chaiecter vras, it contained at least some elements 
of greatness. Xone of his successors on tbs throne ‘mas 


of av.fr (ameer), cormpted by European ttavdlers into | anything higher than a debanchee or a pnppeL He was 
fiTxnK or mirah. Tbe third ’end last of Akbaris char- { tbe first to conquer the independent snltdnsof the Deccan, 
ecteristic measure* nrere those connected vrith religions | and to extend his anthority to the extreme south. But 
innovEfion- about tr-hicb it is diScnlt to speak nith prs- ' even during his lifetime two new Hindu nationalities were 
cision. The necsssi^ of conciliating the prond warriors of ' being formed in the MarhattSs and the Sikfas ; while im- 
B&jputana had taught him toleration from his earliest | mediately after his death the nawabs of tbe Deccan, of 
diys. His fisvonrite mfe was a B£jpnt princess, and ; Oudh, and of Bengal raised themselves to practical in- 
auothsr wife is said tjj have been a Christian. Ont of { dependence Anrangzeb had indeed enlarged the empire^ 
four Hundred and fifteen of his mansahddrs whose names ) but he had not strengthened its foundations. During the 
are recorded, as many as fifty^ne were HindnsL Start- I reign of his father ShSh Jaltin he had been viceroy of the 
ing from the broad ground general toleration, Akbar I Deccan or rather of the northern portion only, which had 
was gradually led on by tbe stimulus of cosmopolitan | been annexed to tbe Hngbal empire since tbe reign of 
discussion to question the truth of bis inherited faith. ! Akbar. His early ambition was to conquer the Mahometan 
The coucsds of Ms friend Abnl Fad, coincidiog with | kings of Bijapnr and Golconda, wlio, since the downfall of 
that sense of superhuman omnipotence which is bred of , Tijayenagar, bad been practically supreme over tbe south, 
despotic power, him at last to promnlgate a new state | This object was not accomplished without many tedions Bise^of 
relidon, based upon natural theology, and compriring the • campaigns, in which Sivaj^ the founder of the Marhatti '• 
best piacticss of all known creeds.*^ In this strange faith | confedetarw, first comes npon tbe scene. In name Sivaji 
Akbar Mmsdf was the prophet, or rather tbe bead of the * was a fen&tory of the bouse of Bfjapur, on whose behalf 
church. Every morning be worshipped tbe sun in public, I he held the rock-forts of his native Ghdts ; but in fact 
as being tbe representative of tbs dirine sonl that animates ! he found his opportcnity in playing ofi the Mahometan 
the nazvErs& while he was himself worshipped by the | powers against one another, and in rivalling Anrangzeb 
ignomnt mulritnde. | himself in tbe art of treachery. Li 16S0 Sivaji died, and 

Akbsr died in 16Go, in his sixty-fhi^ year. He lies | Ms son and snccessor, Sambhaji, was betrayed to Anrangzeb 
buried beneath a plain slab in the magnificent mausolenm | and pat to death. The rising ^larhattd power was thus 
which he han reared at Sikaudta, near hm capital of Agra. | for a time checked, and the Mngfaal armies were set free 
As his name i~ stOI cherished in India, so his tomb is still | to operate in the eastern DeccaiL In 1686 tbe city of 
honoured, being covered by a cloth presented by Lord I Bfjapur was taken by Aurangzeb in person, and in tbe 
Zfortbbrook when viceroy in 1S73. • j following year Golconda also fell. No independent power 

; The reign of Jahangir, his son, extended from 16Co to I then remained in the sontfa, thongh the nametons local 
1627. It is chisSy remarkable for tbe infinence exercised | chieftains, known as jtdftjdn and vaihs, never formally 

Daring the early years 
fixed his capit^at Delhi, while 
Jafa&n, in close confine- 
ont with his armv on his 



side of her hnsband at Lahora, whither the seat of govem- 
meut had been moved hr Jahangfr, just as Akbar had 
prerionsly transferred it from Defhi to Agra. It was in 
the reign of Jahangir fliat the English first established 
themseiWs at Snrat^ and also sent their first embassy to 
tbs Mngbal court. 

Jab^ngm was succeeded by bis son Sb&h Jaban, 
who bad rebelled against his father, as J&hangfr had 
rebelled against Akbar. Shah Jalidn's reign is generally 
regarded as'tbe period when tbe ^Ingbal empire'attained 
its greatest magnificence, tbongb not its greatest extent of 
territory. He founded tbe existing city of Delhi, which 
is still known to its ^i'Eabometan inhabitants as Jabanibid. 
At Delhi also he erected the celebrated peacock throne; 


architecture, the Taj MabdL That most chaste and most 


Itimsslf lies bv her side. 


^labil. 

It is said that twentv thousand 


victorions match into tbe Deccan, and from tbat time until 
his death in 1707 lie never again returned to Delhu In 
this camp life Anrangzeb may be taken as representative 
of one aspect of tbe 3ragbel mle, which has been pictur- 
esquely described by European travellers of that day. They 
agree in depicting the emperor as a peripatetic sovereign, 
and the empire as held together by its military high- 
wajs no less than by tbe strength of its armies. The 
great road rnnning across tbe north of tbe peninsnla, 
from Dacca in tbe east to Lahore in tbe west, is generally 
attribofed to tbs Afgh&n nsniper, Sher Sh^b. The other 
toads branching ont sonthward from Agra, to Sorat and 
Borhanpar and Golconda, were undoubtedly tbe work of 
^Inghal times. Each of these roads was laid ont with 
avenues of frees, with wells of water, and with frequent 
eardtt or rest-houses. Constant communication between 
tbe capital and remote cities was maintained by a system 
of foot-mnners, whose aggregate speed is said to have 
satpossed that of a horse. Commerce was conducted by 
means of a caste of bnllock-drivers, whose ocenpation in 
India is hardly yet extinct. 

, - , Ontbedeaihof Auranazeb in 1707, the decline of tbe 

tbe palace and the pearl mosque, both of which, like tbe | Mughal empire set in with extraordinary rapidity. Ten 
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emperors after Aaran^eb are cxramerated in tUo chronides, 
but none of them bos left anj mark on bistotj* His son 
and successor was Bab&dor Shdb^ who reigned only five 
years. Then followed in order three sons of Babddnr 
Sh&h, whose united reigns occupy only five years more. 
In 1739 Ndddr Shih of Persia, the ^th and last of the 
great Hahometau conquerors of IndiB, swept like a whirl- 
wind over Hindnst&n, and sacked imperial dty of 
Delhi Thenceforth the Great 3InghaI (Mogul) became a 
mere name^ though the hereditary succession continued 
unbroken down to onr own day Real power bad passed 
into the hands ct Mahometan courtiers and Mathaitd 
generals, both of whom were then carting for themselves 
kingdoms oat of the dismembered empire^ until at lost 
British authority placed itself supreme over all Ftom the 
time of Aurangzeb no Musabn&n, however powerful, dated 
to Bsanune the title of saltdu or emperor, aith the single ex* 
caption of ’HpA’s brief paras^fum of madness. The name of 
nattdbf conmpted by Europeans into ‘’nabob,” appears to 
be an invention of the Mnghab to express delegated antho- 
ri^, and as snch it is the highest title couerred upon 
Mahometans at the present day, as mahdrdjd is theliighest 
title confecrod upon Hindus. At first naw&be were only 
found in imj^tant cities sneh as Surat and Dacca, 
with^ the special fonction of administering civil jnstice ; 
crtmmsl justice w^ in the hands of the idtedl. The 
correspoi^ling officials at that time in a hirge tract of 
country were the whaMdr and the jftfujddr. But the 
title of snbahddr, or viceroy, gcadnaUy dropped into 
desnetnd^ os the paramonnt power was shaken off, and 
naw&b became a territorial title with some distinguiriiing 
adjuncL Daring the troubled period of intrigue and 
assassination that followed on the death of Aurangzeb, two 
^^ometan foreigners rose to high position as courtiers 
and generals, and sncceeded in transmitting their power 

totheiTBons The one was Cffifa Kuliffi Khdn, also ^ed 

Asof and still more commonly 2fiz4m-ul-Mulk, who 
was of Turkomdu origin, and bdonged to the Sunni sect, 
as inde^udence at Hyderabad in the Deccan dates fi&m 
1<12. Tha Mhw SnSdot AU Khio. a Feislan, aud 

2 1 ^' ™ “PPtoiuted sabaliddr or nawAb 

of Ondh u 1 « 20. Thenceforth these two ioporfaBt pro- 
mces paid no more tribute to Dellii, thongh their he^i- 
s®et fcraal recognition fnan the 
irere in pos- 


£arljf JSuropean Settlemcnls. 

Mnhnmafattt invodcts luive oliniys entered India from the 
north-xrest. Her nev conquerors approached Orom the sea 
and ffom the eonth. From the time of Alexander to that 
of Tosco da Gamn, Europe had enjoyed little direct mtec> 
course with the East An occasional traveller hrought 
hack stories of porrerful kingdoms and of untold rrcal^ ; 
bnt the passage by sea trim unthon^t of, and Vy land 
many wide deserts and warlike tribes lay between. Com- 
merce, indeed, never ceased entirely, being carried on 
chiefly by the Italian cities on the Mediterranean, which 
traded to the ports of the Levant. But to the Enropeans 
1 of the 15th centniy India was practically an unknown land, 
which powerfnlly attracted the imagination of qiiiits etimn- 
lated by the Bemussonce, and ardent for discoveiy. All tiie 
learning on this subject been collected by Pr BSrdwood 
in his admirable JReport on the Old JHeeoj^e oj the India 
Office (1679), from which the present section is largely 



round Delhi from The Marhattds dosed 

I>nr4m over thTwiSid 

fiw the ItahomS me 

Ahmad Shdb had no^i^W^r^S®* ? 

S-SiSochS m-S Sr a4h,T]^ ?tenei 

Malta BniS ty banish 

nndalsa rule lesioiipjin) and thirfy years. 


w*«w vv In 1492 Chcistopl^r Colnmbns set soil nnder 
the Spanish flag to sei^ India beyond the Atkntk^ bearing 
with him a letter to the great khnn of Tartary. The erqiedi- Tiiro d. 
tion nnder Tosco da Gama started from Lisbon five years 9laa^ 
later, and, doubling the Cape of GoodHop^ cost anchor 
off the ci^ of Calicut on the 20th May 1498, after a pro- 
longed voyage of nearly eleven months. From the first 
Da Gama encountered hostility from the “ Moors,” or rather 
Arabs, who monopolized the sea-borne trade ; but he .nama 
to have found favour with the xamorin, or Hindu of 
Maiabar. It may he woHh while to te^ contem- 
pomty condition of Lidia at that epoch. An Afghftn of 
the lidi dynasty was on the throne of Delhi, and another 
Afghdn king was ruling over Bengal Ahmadihdd in 
Gozemt, Gulbai^h, BQapar, Ahnmdnngar, and Elljphpnr 
in the Deccan were each the capital of an independent 
Mahometan kingdom ; while the Hindu iMd of Tijayanagar 
was recognized as paramount over the entm south, and was 
p^op the mrat powerful monarch to be found at that * 
time in ail India. Heither hlug^al nor Marhattd had yet 
appeared above the political horizon. 

After staying nearly six months on the AfnlftW wyi st 
Da Gama letnraed to Enropo by the same route as he had 
comci bearing with him the following letter from the 
zamonn to the king of Portugal; “Tosco da Gama, a 
nohlemn of your household, has viated my kingdom and 
given me g^t pleasure. "In my kingdom there u 
abundance of diraamon, doves, ginger, pepper, and 
pilous atones. What I seek from thy country is gold 
rfver, coral, and scarlet,” The arrival of Da Gama at 
^hon was with national rgmeings scarcely less 

entlmmstic than had greeted the return.iff Columbus. If 

SfrJf/SSf* bypriorityof discoveiy. 

mitoi proselylaa 
tvi. A commerce to fill all Portugese ^ds 

Oriental empire. The early 

^ COBttmisSlOn tO COUQUer peffitiww 

‘i«»P«<‘dof Christittuity A second 
thi^en ships and twelve hundred 
^ '^“putched S 
matructions was to begin with 

nt TJf the navigauon, conquests, and trade of Ethiopia, 
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Arabia, Persia, and India,” In that year Vasco da Gama 
sailed again to tbe East, with a.fleet numbering twenty 
vessels. He formed an alliance with the x^j«^s of Cochin 
and Cananorc against the zamorin of Calicut, and bom- 
barded the latter in his palace. In 1503 the great 
Alfonso d’Albuquerque is first heard of, as in com- 
mand of one of three expeditions from Portugal. In 
1505 a large fleet of twent^’-tnro sail and fifteen thousand 
men was sent under ' Francisco de Almeida, the first 
Portuguese governor and viceroy of India. In 1509 
Albuquerque succeeded as governor, and widely extended 
the area of Portuguese iniiueucc. Having failed in au 
attack upon Calicut, he seized Goa, which has ever since 
remained the capital of Portuguese Indio. Tlicn, sailing 
round Ceylon, ho captured Malacca, the key of the 
navigation of the Indian archipelago, and opened a trade 
with Siam and the Spice Islands. Lastly, he sailed back 
westwards, and, after penetrating into the Persian Gulf and 
the Bed Sea, returned to Goa onlj" to die in 1615, In 1524 
Vasco da Gama came out to the East for the third time, and 
he too died at Cochin. For exactly a century, fronul 500 to 
IGOO, the Portaguese enjoyed a monopoly of Oriental trade. 

''From Japan aud the Spice Islands to the lied Sea and the Cane 
of Good Ilope, they were the sole masters and dispensers of tiio 
treasures of the cost ; wliilc their i>05sossions along tlic Atlantic 
coast of Africa and in Brazil complete their innritiinc empire. But 
they nerer commanded the necessary resources either of militaiy 
strength ‘or personal character for its maiiitenaiicc and defence. 
The}' were also in another way niiprcimrcd for tlie commerce of 
which they thus obtained the controL Their national character 
had been fjrmcd in their secular contest with the hloon*, and above 
all things the}*’ were huiglits cmint nml cnisadcrst who looked on 
CTOTy pamii as an enemy at once of Portugal mid of Christ It is 
impossible for any one who has nut read the contemporary uarratires 
of their discoveries and coiicpicsts to conceive the ^ssness of the 
superstition and the cruelty with which the whole nistoi}* of their 
cxi>loratioii and subjugation of tlic Indies is staiiinl. Albuqucrnuo 
alone endeavoured to concilinf e the good will of the natives, anti to 
live in friendship with the Hindu princes, who were naturally better 

t dejsed to have the Portuguese, ns governed by him, for their neigh- 
bours and allies than the Hahometans whom he hitd expelled or sub- 
dued. The jnsticc and inagnaiiimi ty of his mle did ns much to extend 
and confirm the power of the Poitugucsc in the East as the courage 
and success of Ms milihiry achievements ; and in such veneration 
was his memor}*’ held by tin* Hindus, ami even by the Mahometans, ; 
in Goa that they were uccustoineil to repair to his tomb, mid there 
utter their complaints, ns if in the presence of his shade, and call 
upon God to deliver them from the tyranny of liis sncccssots. Tlio 
cruelties of Sonrez, Scijncym, Meucre^ Da Gnmn, and succeeding 
viceroys drove the natives to des])enition, and encouraged the 

5 »rincc5 of western India in 1567 to form a league against the 
’ortugucsc/in which they wx-rc at once joined by the king of Achiii. 
llicir imdL^plincd armies were not able to atmid against the 
veteran soldiers of Portugal, 200 of whom, at Malacca, utterly 
routed and pat to flight n force of 15,000 of the enemy. 
VVlien, in 1578, Malacca ivns ogniii bcsiegcil by the king of Achin, 
the small garrison of Portuguese succeeded in inflicting n loss on 
him of 10,000 men and all his cannon and junks. Tivice again, 
in 1615 and for the lost time in 1628, it was besieged, and on each 
occasion the Acliincso were repulsed with cqiial bravery and good 
fortune. But these incessant attacks on the Pot tngucso evinced Uio 
decline of their empire, while the increased militant forces sent out 
to the East proved an iusupportablo drain on the xovenites and 
X>opulation of Portugal. 

In 1580 the crown of Portugal, consequent on the death of King 
Sebastian, became united with that ofSimiii, under Pliilip II., — an 
event which proved the last fatal lilotrto the maritime and comtner- 
cial supremacy of Portugal. It piovcd fatal in ninny ways, hut 
chiefly because the interests of Poitugal in Asia were subordinated 
to the European interests of Spain. In 3640 Portugal again became 
a separate kingdom, but in the incnnwliile the Dutch and English 
had appeared in the Eastern Sens, and before their indomitable com- 
porition the Portuguese trade and dominion of the Indies withered, 
nway as rapidly as it had sprang up. The period of the highest 
' development of Portuguese commerce was probably from 1590 to 
on the eve of the subveraion of their political power by the 
Dutch, and when tlieir political administration in India was at its 
lowest depth of degradation. At this pcrioil a single fleet of Portu- 
guese merchantmen sailing frpm Goa to C^utihay or Surat would 
number os many ns 150 or 250 'carracks.' ' Now only one Portu- 
guese ship sails from Lisbon to Goa in the year.” 
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Tlio only remaining Forlugueso possessions in India are Goa, 
Daman, and Diu, all on tho irest const, sriQi an area of 1086 square 
miles and a population of 407,712 souls. Tlie geneml census of 
1871 also roturned 426 Fortugueso dwelling in British Indio, not 
including tliose of mixed descent, of whom about 80,000 are found 
in Bomba}' and 20,000 in Benml, chiefly in the neighbourhood of 
Dacca and Chitta^ng. The Tatter are knou'n os ^ringhis ; and, 
excepting that they retain the Homan Catholic faith and European 
surnames, am scarcely to he distinguished cither by colour or by 
habits of lifo from flic natives among whom they lire. • 

The Dutch wore the first European nation to break Dutch 
through the Portuguese monopoly. During the 16th ceu- settle- 
tuiy Bniges, Antwerp, and Amsterdam became successively 
the great emporia whence Indian produce, imported by the 
Portuguese, was distributed to Germany and even to 
England. At first tho Dutch, following in the track of 
the English, attempted to find their way to India by sailing 
ronnd the north coasts of Europe and Asia. William 
Barents is honourably known as the leader of three of these 
arctic expeditions, in the last of which he perished. The 
first Dutchman to double the Cape of Good Hope was 
Cornelius Hontman, who reached Sumatra and Bantam iu 
1596. Forthwith private companies for trade with the 
East were fonned in many parts of the United Provinces, 
but in 1602 the}' were all amalgamated by the statcs-general 
into Tho Dutch East India Company.” Within a few 
years the Dutch had established factories on the continent 
of Indio, in Ceylon, in Sumatra, on the Persian Gulf, and 
on tho Bed Sea, besides having obtained exclusive possession 
of the Moluccas. In 1618 they laid the foundation of the 
city of Batavia in Java, to he the seat of the supreme 
government of the Dntdi possessions in tho East Indie.s, 
wliicli had previously been at Amboyna. At about tho 
same time they discovered tho coast of Australia, and in 
North America founded tho city of New Amsterdam or 
Manhattan, now New York. During the 17th century 
tho Dutch maritime power was the first in tho worl^ 

Tho massacre of Amhoj'na in 1623 led the Englidi 
East India Company to retire from the Eastern seas 
to the continent of India, and thus, though indirectly, 
contributed to tho foundation of tho British Indian 
empire. Tire long naval wars and bloody battles between 
the English and tho Dutch within tho narrow seas were 
not terminated until William of Orange united the two 
crowns in 1689. In the far East tho Dutch ruled 
without a rival, and gradually expelled tho Portuguese 
from almost all their territorial possessions. In 1635 they 
occupied Formosa; iu 1640 they took Malacca, a blow 
from which tho Portuguese never recovered ; in 1651 they 
founded a colony at tire Cape of Good Hope, as a half-way 
station to tho East; in 1658 they captured Jafihapatam, 
tho last stronghold of the Portuguese in Ceylon; in 1664 
they wrested from tho Portuguese all their earlier settlements 
on the pepper-bearing coast of Malabar. The rapid and 
signal dotviifall of tho Dutch colonial empire is to he 
explained by its short-sighted commercial policy. It was 
deliberately based upon a monopoly of the trade in spices, 
and remained from first to last destitute of tho true imperial 
spirit. Like tho Phoenicians of old, the Dutch stopped 
short of no acts of cruelty towards their rivals in commerce ;. 
and, like the Phoenicians, they failed to introduce a respect 
for thefr own higher civilization among the natives with 
whom they came in contact. The knell of Dutch 
supremacy was sounded by Clive, when iu 1758 be 
attacked the Dutch at Chinsurah both by land and water, 
and forced them to an ignominious capitulation. In the 
great French war from 1781 to 1811 England wrested from ' 
Holland cvety one of her colonies, though Java w'os restored 
in 1816 aud Sumatra in exchange for Malacca in 1824. 

At the present time the Dutch flag flics nowhere on the 
mainland of India, tliongh the quaint houses and regidar 
canals at Chiusurah, at Negopatam, at Jaffnapatom, and at 
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m&B; petty ports on the Coromandel and JIaiabar coasts, 
remind the traveUer of familiar scenes in the KetJicrlauds. 
In the censns of 1873 only seventy DutdimcD wero 
endmecated thronghoat the a'hole of &idia. 

The earliest Irtish attempts to reach India were 
made the North-West Passage, lii 1496 Henry VII, 
ffr* granted letters patent to John Cabot and his three sons (of 
whom one was the better hnown Sebastian) to fit ont tivo 
ships for the exploration of that mute. They failed, but 
discovered the island of Newfonndland, and sailed along 
the coast of America from Labrador to 'Virginia, In 1353 
the ill-fated Sir Hugh VTillonghby attempted to force a 
passage along the north of Enropc and Asia, the successful 
accomplishment of which has been reserved for a Swedbh 
savant of our own generation. Sir Hugh perished miser- 
ably, bat his second in command. Chancellor, reached a 
harbour on the White Sea, now ArchaugcL Thence he 
penetrated by land to the court of the gtnud-duko of 
Moscow, and laid the foand&tiim of ** the Russia ComiMiuy 
for carrying on the overland trade between India, Ferx>i 2 ^ 
Bokhatik, and Moscow.” Many subsequent attempts were 
made at the North-West Passage from 1576 to 1616, wbidi 
« i® , modem maps the imperishable names 

Hudson, and Baffin, Meanwhile, in 
lot I, Sir Francb Drake had circumnavigated the globe 
ond on his way home had touched at Toniatc, one of the 
Molue^, the king of which island agreed to soppiv the 
£ngl»h nation with all the doves it produced. “The 
Englishman who actually vfailed India was Thomas 
f foundation in fact 

Malmesbuo', Ibotin the 
p Sherborne, being sent by King 

^tred to Rome with presents to the pope, proceeded from 
ttenra to the Indies to visit tho tomb of St Thomas at 

P“«^PW, also caUed Saint Thomd, a suburb 
of Jfadtjw), and brought back with him u quanlitv of 

Orforf*' educated at Xew ColUge, 
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Company in W50. In 1C55 the “Cnromny of Merrhant A<1rm< 
Inww" oiitninml a charter from Cromnell to trwie with linlfc, tint 
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At tar same time the Crimpiity lulv.iiio'il a lom tn th^ .-ute of 
iCJpieOyOOO at .1 ji^rci-nl. iiil*'rt*.t, in ronM*!rraUon oflbn Vvriu^rii 
linvilrso to traih- to all j.laq-s U-twun the Cniw of Ctwl llojrt and 
tiM« StraiUi of MageUan, i 

The early Toyagt s of the Comiany. fnno IMO to IGia, an* dbiin- 
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In 1647 Gourten’s Association establish^ 

war 


5aic1i disputes tetween the Euglisli and Dntcli companies, tras ratified. • more favourable fwtrag. In 164/ Courlen s ^ocialion cstablu 
md. Wfiea it irasTireclaimed rathe East, hosdUties solemnly ceased for , its colony at Assada, in ifadagasran In 1652 CromweU declared 

the space of an hour, vrhUe the Dutch and English fleets, drtsscd , against the Dutch on account of their simulated ininnes against 

Ottt in all their and with vanis manned, saluted each other; the Ck)XDpaDj. In 1653 the Company’s factoiy at Lucknow was 



statelv salutation, , withdnnvn. So record has been found of its establishment 




In the felan-Ls of Banda and Polo *Eoon anil Rosengyn the Company j in the East Indies consisted of the presidency of Bantam, uith jts 
Tossessed factories, in each of arhich were ten agents. At Macassar ; deiMudencics of Janihce, 2Iacassar, >uid other places in the Indian 
and Achin also thcT possessed factories or a;jcncies, the whole being 1 Arehipclago; Fort St George and its dependent factories on the 

subordinate to Ba 

English Company 

strunclc for commercial eonalirrtri til theDntchyWJ 
the Indian Architwlsgo was nlre.idvfirmlr established on the ba^Ls of . the Persian Gulf r.nd Euphrates valley. In that year also (1661) 
territorial dominion and authority. In*1620the Dutch, holwith- { the factory at Biliaiiatam vrtis founded. In 1663 the factories 

- - - ^ had been establishod at Patna, Balasore, and Kasimbdzdr were 

r tiiscontinuc-d, and pnrehaMrs made only at Hooghly. 

^ at nus pxllagetl bv Sivaji, but Sir George Oxenden 

amiafrc^atdsat ifasalii^^ co.ist, but were | bravtdy defiiidcd the English factory; and tlic 31ughal emperor, 

in arliiiir;ttxon of bis conduct, granted the Company an esemption 
from cnstoriis for one year. 

In I6S1 Bengal was separated from Madras, and ^Ir Hodges 
aivpointed * agent and governor* of the Company's affairs ^ in^ the 
Bay of Bengal, and of the factories subordinate to it at Kasinibazar, 



effcctuilly oppose-1 by the Dutclu In 1620 also tlie Portugueic . 

made an*aitac!c upon "the Englbh fleet under Captain 5hillini:c, but ^ 

were again defeated with great loss, and from tliat tiine the esiima- ‘ 
tion in which the Portngnetc wtro held bj' the natives of India 



and took Ormuz from the Portugue&e. and obtained from Shall Abbas 
- - - - . This was the 


George (Madras) was constituted a presidenc}*. In 16S4 Sir John 
general and admiral of India,* and Sir 


' Ticc-ndiniral and de|)aty governor of llombay ; ’ 
faciorv at M&^niir^tam. ' and in 1685 the scat of the presidency was transferred from Surat to 

**Oa the 17th Februarv 1623 occurred the 'Massacre of Bombay. In 1686 the ilictoxy at Hoogblywas much oppressed by the 
Ambovna and from that time tiie Dutch lemaincfl masters of governor of Bengal, and the Comiiany's business in India generally 
Lantore and the nozghbourini; islands, and of the whole trade of ' bUlfenHl from the wars of tlic ^luglials and Marhattas. Sir Johii 
the Indian Archipehigo, uutii these islands were recaptured by the • Child was therefore appointed ' governor-genex^,’ with full power 
English in the great naval wars which commenc^ in 171*3, In 1624 , in India to make war or pace, and ordered to proceed to inject tlio 
th'^EDglisb, unable to op(K>&e the Dutch, withdrew nearly all their ! Couifiany's posscdrions in Madras and Bengal, and arrange tor their 
factori^ from the Archipelago, the Malay peiunsala, Siam, and j safety. On the 20th of December the Oiinpany's agent and council 
Japan, ^me of the factors and agents retired to the island of > quitted the o]ieu factory at Hooghly, and retired to Sutanati (Cal- 
Lagundv in the Strait of Sonda, but'were for^, by its uuhcalthi* j cutta). Tegnapitam (Fort St David) was first settled in this year 
ntTis. toVoindonir. _ j (1656), and definitirolycstablishcd in 1601-92, Inl6S7t}ieCompiny 



guns and had twenty-ihrce factors and ai^nts. In 1629 the factory 1 also that at lost tlic Company determined to con&okdate their po&i 
at Bantam was re-established as an ag'sncv subordinate to Surat ; | tion in India on the baais of territorial sovereigntr, in order to 

— — '’‘‘iudcitendent power iiUheir relations 

To this end they passed, the 


and in 1630 Armagdon^ 
under the presidency of Surat, 


, reinforced by twenty soldiers, was placed,! acquire the poliiical status of tin iude 
f Surat. In 1632 the factory was re-estab- ( with the liLughala and Marliattos. 

lirwnon ne flin ^ri/ililnn Wirmqn * i rrtllntnn/r mj/iinfiim Vap llin 


lisliTd at MRSuli][>^tam« by a finnan, known os the 'Golden Firman,' 
from the king o: Golconda. In 1634, by a firman dat^d Fcbrnai^* 


in,* I following re.-iolation for the guidance of the local governments in 
r2, I ]ndia^— 'The increase of our revenue is the snlject of our cure, as 

3ile • mUGli ns onr rmdi? ; *t{s tlmt mn^f: nin{nh*iiti nnr fnrrA trIiAn tTTAtifrv 


the Company obtained from the Great Mughal liberty to trade j much as our trade ; *tis that must maintain onr force when twenty 
in Bengm, without any other restriction than that their shivs ! accidents ma} interrupt our trade ; ’tis that must make us a nation 
were to re^rt only to Pipjdi m Oris^ The Portuguese were in the i in India ; without that we are but a great number of interlopers, 
same year ezpell^ from wngaL In 1634-35 Bantam wa^ ajram | unitcdbyinbMajcsty*8royalchartcr,fitouly to trade where iiouody 
rai^d loan indej^ndent presidency, and an agency was establisiied 1 of power thinks it tlieir interest to prevent us; and upon this account 
~ ^ ‘ ‘ ^ in 1637 C^urteirs Association (chartered ' it is that the wise Dutch, in all tiicir gcneiid 


ac Tatta, or •Scindj’.* 

1635) settled agenciirs at Goa, Baticola, Enrwur (Carwar), Achin, 
and Bajapur. Its slii^is had in 1636 plunden^l some native 
vessels at Surat and Diu, which dL^gracea the Company with the 
Mughal authorities (who could not comprehend the distinction 
between the Company and the As^^iation), and depressed the , 
English trade with Surat, while that of the Dutch proportionatel 3 '' j 
increased. In 163S Annai^n was abandoned as nnsuited for com- 
merce ; and in 1039-40 Fort St George, Maderaspataiii (' Chini*e- 
patam’}, was founded b^* Francis Day, and the factors at Arntagaon 
were a; once removed to it. It was*made snboriliiiftte to Bantam, 
untfl raise I in 16S3 to the rank of a presidency. In 1640 the 
(^m|iany established an agency at Btissorah, and a factory* at 
Kanrar. Trade haring much extended, the Company's yard at 


general advices that wc have 
seen, write ten paragraphs concerning their government, their civil 
and military iioltc}*, warfare, and the increase of their revenue, for 
one paragraph they write concerning trade.*" 

It will lie ciparenient to refer in this place to the other European 
nations who attempted at rorions times to open trade with the 
The Portuguese at no time attempted to found a company, but 
always maintained their Eastern trade as a royal tiionoi>oly. The 
first incoqioratcd comi>aiiy was the English, establnhcd in 1600, 
which was quickly followed by the Dutch in 1602. The Dutch 
conquests, however, were made in the name of the stale, and rank 
as national colonies, not os private po^ssions. Sext came the Frendi 
French, who-e first East India (^mpanv was formed in 1604, the and 
second in 1611, the third in 1615, the fourth (Bichelleu’s) in Danish 


^ ^ .. . . • • F . * — J « VH* U«. Jt/BUUSIl 

Deptford was found too small for their ship?, and they jmr- i 1642, the fifth- ((Tolbert’s) in 1644. Tlie sixth was formed hy factories. 


oogUy 

ctory. 



consequence of services rendered Dr Gabriel Broughton, surgeon 
of the 'Hopewell, ’to the emperor Shah <Talian, additional privileges 
were granted to tlie Com|nny ; and in 1646 the governor of Bengal, 
who had al^ been jiiofessionally benefited hy Broughton, made con- 
cessions which jdaced the factories at Balasorc and Hooghly on a 


East India Company was founded in 1612, and the second in 1670. 



I tliemainlatidof IndiawercPoito 
^Tovo, and Eddova and Uolcheri on the Malabar coast. The com- 
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pany founded ^tbeScotcl} in 1695 my lie rcgaidedft^ hnvinjrlwen 
stillborn ; and tbc *' Bojal Compai^ of the rinUpplne l^lnuds'* 
incorporated by the king of S]iain in 1733, had littU* to do nith 
In£a proper } of moreiinpoitauce, though but ehort*ffvcd, u » ^'Thc 
Ostena Company/’ incorporated by the cimtcTor of Austria in 1793. 
Us fiictore bdng chicly nersons irlto hail serred the Dutch nnd 
J^glisb companies. But t ftecpposUion of the snaritlme powers forced 
the court of Vienna in 1737 to suspend the company a cliartcr for 
seren years. The Ostend company, after pv-ing llirough u Vvry 
trying eadstenee, prolonged through the desire of the Austrian 
Oovemment to ^ieipato in the grovring East India (rude, Tvcaino 
hankmpt in 1764, and rnis finally extingutslted by the iT^lations 
n'bich trere prescribed on the renciral of tlie IrngUsii Bast India 
Company's charter in 1793. The last nation of Karo|K> to engage 
in maritime hnde with India was Sueden. IVhen the Ostcn<i 
company was suspended, a number of its serruiitn nere tbrowji out 
of employment, of whose special knowledge of tlic 3Ir lleiirr 
Eenin& of Stockhdro, took advantage, obtaining a cb\rter for 
the “ Swedish Com]iai7/' dalcil dime 13, 1731. This compinv 
was reorganhedin 1806 The extent to which fondpi uatiousunw 
cany to nimt dealings with India may be inferred apiiroximatcly 
from the following figures, taken from the census rejwrlof 1871. 
There then in British India about 6000 inlmhitants of eontl- 
. Boropfi ■ but of thcqs tiie nationality of onlv 3625 wa^ more 
uirttimlam' spNified, chiefly in Bengal, tiirmans nnmin'rcti 755, 

5 Portuguese, 436 ; Italians 383;GivcVs, 137;Sucdes 
i3; T3; Dutch, TO; Xorwvgians 55; Dane:*, 45; 

Spaniards, 32 ; Belgians, 50 ; Swi«s 19 ; Turks 18 . 


trench 

and 

^13* 

mts. 


Britith Empire (1T6S to 1881). 

Thft pUtlcol bistoiy ot tlic British in Iwlin l>egin<! in 
tlie 18th routnTj with the French wars in the Caniatic. 
Fort St George, the nuelens ot Mnilra.«, was their earliest 
temtonal p^ession, proiwrly so calleti, in India, having 
hem fwnded by Thomas Day in 16M, The land on which 
It Btood^ith an area round of about 5 miles in lenelh by 1 
mile m ^adth, was purchased from the tsdA of Clmndn^iTi 
who claimed to ho tho lineal descendant ot the llindn 

M 7^ Kltlciiicnt of 

Pon^chern, about 100 miles lower down tho Coromandel 
coast, was «tahli«hcd in 1C72. and for many years S 
English and Frendi traded side by side, without rilher 
achve rivalry or terntorial ambition. The Englidj. csivri- 
ally, appear to have been submissive to tho native powm 

wnt Of 1200 pagodas (say £500) to the dcnutics of ihn 
Mughal empire when Autangzeb annexed tho south and 

S!Ste“'S5?^'“S 

where local chieftains, coII^jSSs'm 
semi-iadapeudent nn-srissinn ■/ were in 

In that conditio^ affaire °r 

between the F.nc>ii.i. »«j tk. r i ° kindled 

CliTB was a youttff writer ef \r J ^ J^Micherri, and 
first appeared on the Coromandel^fl^^ English ficct 
present induced thrnawiw’ puideix by a 
^'^nt hosUlities. In mn ^ 
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in European history as Jafar Ehdu. By birth a Bidhman, 
onH brought up as a slave in Persia, he united the adminis- 
trative ability of a Hindu to the fanaticism of a renegade. 
Hitherto the capital of l^ngal had been at Dacca on the 
eastern frontier of the empire whence the piratical attacks 
of the Portuguese and of the Arakanese or Magbs could be 
most easily checked. Hnrshid Knli Khdn transferred his 
residence to Hurshiddbdd (Hoorshedabad), in the neighbour- 
hood of Edsimbdzdr (Cossimbazar), the river port of all the 
Ganges trade. The English, the French, and the Dutch 
bad each factories at Edsimbdzdr, as well as at Ddcca, 
Patnd, aud Maldah. But Calcutta was the headquarters of 
the English, Chandarnagar of the French, and Chinsurah 
of the Dutch, all three towns being situated close to each 
other in the lower reaches of the Hooghly, where the river is 
navigable for large ships. Murshid Kulf Khdn ruled over 
Bengal prosperously for twenty-one years, and left his 
power to a son-in-W and a grandson. The hereditary 
succession was broken in 1740 by Ali Yard! Khdn, who 
was the last of t^ great nawdbs of Bengal In his days 
the Harlmttd horsemen began to ravage the country, and 
the English at Calcatta obtained permission to erect an 
earth-work, which is known to the present day as the 
Hiarhattd ditcL AU Yard! Ehdn died in 1756, and was 
succeeded by his grandson, Sirdj-ud-DanId (Surajah 
Dowlah), a youth of only eighteen years, whose ungovern- 
able temper led to a rapture with the English within two 
months after his accession. In pursuit of one of his own 
family who had escaped from his vengeance, ho marched 
upon Calcutta with a large army. Hany of the English 
fled down the river in their ships. The remainder sur- 
rendered after a feeble resistance, and were thrown as 
^ prisoners into the “block hole” or military jail of Fort 

e. William, a room about 18 feet square, with only two 

small windows barred with iron. It was the month of 
June, in which the tropical heat of Calcutta is most oppres- 
sive. When the door of the prison was opened in the 
m orning , only twenty-three persons out of one hundred and 
forty-six were found alive. 

The news of this disaster fortunately found dive returned 
to Madras, where also was a squadron of king’s ships under 
Admiral Watson. Clive and Watson promptly sailed to 
the mouth of the Ganges with all the troops that could be 
got together. Calcatta was recovered with little flght- 
ing, and the nawAb consented to a peace which restored to 
the Company all their privilege^ and gave them com- 
pensation for their losses of property. It is possible that 
matters might have ended here if a fresh cause of hostilities 
had not s^denly arisen. War had just been declared 
between the English and Frendi in Europe, and dive, 
following the traditions of his early warfare in the Carnatic, 
attacked and captured Chandarnagar. Sir&j-ud-Dauld, 
exasperated ly that breach of neutrality within his own 
dominion^ took the side of the FrencL But Clive, again 
acting upon the policy he had learned from Dupleix, had 
provided himself with a rival candidate to the throna 
te of Undaunted, he marched out to the battlefleld of Flassey 
iey- (FalAsi), at the head of about 1000 Europeans and 2100 
' sepo^ with 9 pieces of artillery. The Mahometan army 
is said to have consisted of 50,000 foot, 18,000 horse, and 
50 pieces of cannon. But there was a traitor in toe 
Mahometan camp in the person of Mfr Jafar, who had 
married a sister ^ the late nawAb, All Yardi EhA n. The 
battle was short but decisive. After a few rounds of 
artillery fire, SurAj-ud-DaulA fled, and the road toMurshid- 
AbAd was left open. 

q^e battle of Hassy was fought on June 23, 1757, an 
anniversary afterwards remembered when the mutiny was 
at its height in 1857. History has agreed to adopt this 
date as the beginning of the British empire in the 


East; but the immediate results of the victory were 
comparatively small, and several more hard-won fights were 
fought before even the Bengalis would admit tlm -superi- 
orily of the British arms. For the moment, however, all 
opposition was at an end. Give, again following in the 
steps of Dupleix, placed his nominee, Mir Jafar, upon toe 
masnad at MnrshidAbAd, being careful to obtain a patent 
of investiture from the Mughal court. Enormous sums 
were exacted from Mfr Jafar as the price of his elevation, 
^e Company claimed 10,000,000 rupees as compensation 
for losses; for the English, the Indian, and the Armenian 
inhabitants of Calcutta there were demanded the sums of 
5,000,000, 2,000,000, and 700,000 rupees ; for the squad- 
ron 2,500,000 rujjees, and an equal sum for the army. The 
meml^ts of the council received the following amounts : 
— Mr Drake, tbegovemor, and Colonel Clive 280,000 rupees 
each ; and Mr Becker, Mr Watts, and Major Kilpatrick 
240,000 rupees each. The whole amounted to j£2,697,7 50. 
The English, deluded by their avarice, still cherished 
extravagant ideas of Indian wealth ; nor would they listen 
to the ungrateful truth. But it was found that there 
were no funds in the treasury to satisfy their inordinate 
demands, and they were obliged to be contented with one- 
half the stipulated sums, which, after many difficulties, 
were paid in specie and in jewels, with the exception of 
584,905 rupees. The shares of the council were, however, 
paid in full. At the same time the nawAb made a grant to 
the Company of toe samlnddri rights over an extensive 
tract of country round Calcutta, now known as the district 
of the Twenty-four ParganAs. The area of this tract was 
about 882 square miles, and it paid a permanent revenue 
or quit rent of about .£23,000. The gross rental at first 
payable to the Company was £53,000, but within a period 
of ten years it had risen to £146,000. Originally the Com- 
pany possessed only the zaminddrt rights, f.&, revenue 
jurisdiction. The superior lordship, or right to receive the 
quit rent, remained with the nawAb; but in 1759 this also 
was parted with by the Delhi emperor, the nominal suzerain 
of the nawAb, in favour of Clive, who thus became the 
landlord of his own masters, the Company. At that time 
also Give was enrolled among the nobility of the MughM 
empire, with the rank of commander of 6000 foot and 5000 
horse. Clive’s /eryfr, as it was called, subsequently became 
a matter of inquiry in England, and on his death it passed 
to the Company, thus merging the zaminddri in the pro- 
prietary rights. 

In 1758 Clive was appointed by the court of directors 
the first governor of all toe Companj^s settlements in Bengal. 
From two quarters troubles threatened, which perhaps 
Clive alone was capable of overcoming. On the west the 
^dhzdda or imperial iJiince, known afterwards as the 
emperor ShAh ^am, with a mixed army of AfghAus and 
MarhattAs, and supported by the nawAb wazlr of Oudh, 
was advancing his own daims to the province of Bengal. 
In toe south the influence of the French under Lally and 
Bussy was overshadowing toe British at Madras. But 
the name of Clive exercised a decisive effect in both 
directions. Mfr Jafar woS anxious to buy off the shAhzAda, 
who had already invested FatnA. But Clive in person 
'marched to the rescue, with an army of only 450 Europeans 
and 2500 sepoys, and the Mughal army dispersed without 
striking a blow. In -the same year Give despatched a force 
southwards under Colonel Forae, which recaptured Mosnli- 
patam from the French, and permanently established British 
influence throughout the Northern Circars, and at the court 
*of Hyderabad. Ho next attacked the Dutch, toe sole 
European nation that might yet bo a formidable rival to 
the Englito. He defeated them both by land and water ; 
and from that time their settlement at Chinsurah existed 
only bn sufferance. 
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From 1760 to 1765, wMcCUve ots at home, thetotory 
of the Epglish in Bengal contains little that is creditably 
dive had left behind him no system of goremment, but 
merely the tradition that nnlimited sums of money might 
be ertracted from the natives by the mere terror of the 
En^h nama In 1761 it tvds fonnd ppedie* and 
proltable to dethrone Mir Jafar, the Englwh nnrrtb of 
MnishidAbftd, and substitute his son-in-law, Mlc Msim, in 
Ms place. On that occasion, besides ptivate donatioM, the 
English received a grant of the three districts of Bardwdn, 
Midnapur, and Chittagong, estimated to yield a nec revenue 
of half a minion sterling. But 3Ifr Kdsim proved to possess 
a will of his own, and to cherish dreams of independence. 
He retired from Murshiddbdd to llonghyr, a strong position 
on the Ganges, which commanded the only means of 
communication with the west There he proceeded to 
organize an army, drilled and equipped after European 
models, and to cany on intrignes with the nawdb wa:& of 
Oudh. The actual outbreak of hostilities with the English 
happeued on this wise. The Company's servants claimed tho 
privQege of carrying on private trade throughout Ben^l, 
free from inland dues and all other imposts. The assertion 
of this claim caused freqaent afficays between the customs* 
officers of the nawdb and those traders who, whether falsely 
or not, represented that they were acting on behalf of the 
servants ^ the Company. The nawdb alleged that his civil 
authority was everywhere being set at nought The 
majoticy of the conncil at Chlcutta would not listen to his 
statementsL The governor, Hr Tansittart, and Warren 
Hastings, then a junior member of conncil, attempted to 
effect some compromise. But the controversy had become 
loo hot The nawdb^5 officers fired upon an English boat, 
and forthwith all Bengal was in a blaze. A force of 2000 
sepoys was cut to pieces at Fatnd, and about 200 J^glish- 
men in various parts of the ptonuce feU into the hands .of 
the Hahometans, and were snbseqnently massacred. Bat 
as soon as regular warfare commenced HirEdsim met with 
no more successes. His trained regiments were defeated 
in two pitched battles by Major Adams^ at Gheriah and at 
Udha-n&ld, and he himself took refnge with the nawdb 
warfrofOndh,who refused to ddiver him np^ Thisled to a 
prolongation of the war. Sbdh Alam, who had now suc- 
ceeded his father as emperor, and Shnjd-nd-Dauld, tho 
nawdb warfr of Ondh, united their forces and threatened 
Fatnd, which the English had recovered A moro formid- 
able danger appeared in the English caroft ia the form of tho 
first sepoy mutiny. This was qudled by Major (afterwards 
o\T Hetlor) Mnnro, who ordered twen^-fonr of the ring- 
leadets to ^ blown from gnus, an oldMnghal punishment 

decisive battle of Basdr, 
which laid Oudh at the feet of the conquerors, and brought 
the Hnghil ernwror as a suppliant to the EnglMi camp. 

wundl at Calcutta had ttnee found the 
SXl ^ ao government of 

CU« (now Boron 
Itelondy arrived at 
“ ^mor of Bragal for the second time, to 

olgects stand oat conspicuously in his 

SiThe thcBuhstaui thm^J 

oi the iSwS.®"? ^ ’"““8 author^ 
L “o auch as he wished, nul 



plans caSKnl w *«« tie dctoils of his 


up from Oulcntta to AHnhdbdd, and there settle in person 
the fate of nearly half Indio. Oadh was given back to the 
nawdb wozir, on condition of his paying hidf a tnillion 
sterling towatds the expenses of the war. The provinces 
of AllSi&hdd and Kora, forming the greater part of the 
P oft f, trere banded over to Shdh Alom himself, who in 
Us turn granted to the Company tho diudni or financial 
administration of Bengal, Debar, and Orissa, and also 
the territorial jnris^ction of the Northern Circara. A 
puppet nawdb was still maintained at Murshiddbdd, who 
received an annual allowance of about half a million 
Bteding; and half that amount was paid to the cmjicror 
as triWe from l^ngol. Tbns was constituted the dnol 
system of government, by wUcb the Kngiisb teemved nB 
the revenues and undertook to meintnin an nnny lor the 
defence of the frontier, while the criminal jntisdietion 
vested in the nawdb. In Indian pb^eology, tbe Company 
wos diwdn and tbe nawdb was nlzdm. As a natter of 
general administratioD, the actual collection of the revenues 
still remained for some years in tbe bonds of native 
offirials. In attempting to tcoiganizo and pnrify the 
Company’s service, Clive nndertook a task yet more 
diiScnlt than to partition tbe valley of tbe Ganges. The 
officers^ dril nod military alike^ were all tainted with the 
common eorrnption. Their lejjd salaries were ateointely 
insignificant, hut they had been permitted to augment 
them ten and a hundredfold by means of prirate trade 
and gifts from the native potvere. Zlcspitc the united 
resistance of the civil servants, and an actual mutiny of 
two hundred military* officers, Clive carried tbroogh his 
reforms. Both private trade and the receipt of presents 
were ahsolntdy prohibited for the fntnr^ while a sub* 
stantial increase of pay was provided ont of the monopoly 
of salt. 

Lord Give quitted India for the third and last time in Wamt 
1767. Between that date and the -arrival of Warren 11^10 
Hastings in ITTS nothing of importance occurred in 
Bcn^I beyond the terrible famine of 1770, which is 
ofiicially reported to hare swept away one-third of tho 
inhabitants. The diral system of government, however, 
established by Give, hod proved a fiulntu. Warren 
Bastings, a triri servont of the Company, distinguished 
alike for intcliigcnce, for probity, and for knowledge of 
Oriental manners, was nonunated governor 1^ the court of 
directors, with express instructions to cany ont a predeter- 
mined scries of reforms. In their own wordi^ the court 
hod resolved to "stand forth as diwfin, and to take upon 
themselves, ly the aj^ncy of their own servant^ the entire 
rare and ^ministration of the revenues.” In the execo- 
Hon of this plan, Hastings removed tbe exchequer from 
Mnrshiddbdd to CoIcattB, and for the first time appointed 
European officers, under the now fanuliar title of collectors, 
to superintend the revenue coUcetions and preside in tbe 
ervu courts. The uigeney of foreign afioits, and subse- 
giently internal strife at the council toble, hindered 
Hostings from developing further the system of civil 
“igwtaihoD, a task finoUy accomplUhed by Lord Com- 

rtit Hastings always prided himself special] v upon 

j imiwovemcnts* he in- 

troduced mto the collection of the ivtwnsisiiastt fwMVB 


bwsvaatui U1 WUgW J ITOm ill4 IQ 

§ovemor.general of India, 
« waned nondnated, ifkc himidf, nut 
So by nn Act of RirKoment, kno^ os 

Cm appwiKon of Pranc&j but, so 

OB regards external relatioas with Oudh, with the 
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Marliatt&s; and with Hjder Ali, he was generally able to 
'compel assent to his own measiues. His treatment of 
Oudh may here be passed over as not being material to 
the general history of India, while the personal aspects 
of his rale have been fully discussed in a separate articto 
. (vol. xi. p. 512). To explain his MarluittA- policy, it will 
be necessary to give a short retrospective sketch of the 
history of that people. 

Sivqi the Greai^ as already mentioned, -died in 1680, 
while Aurangzeb was still on the throne. The family of 
-Sivajl produced no great names, either among those who 
continued to be the nominal chiefs of the HarhattA con- 
federacy, with their capital at SdtdrA, or among the r&jds 
of Kolhapur and Taiyore. All real power passed into the 
hands of the peshwA, or BiAhmau minister, who founded 
in his turn an hereditary dynasty at Foona, dating from 
the beginning of the ISth century. Next rose several 
- SlarhattA generals, who, though recognizing the suzerainty 
of the peshwA, carved out for th'anselves independent 
kingdoms in different parts of India, sometimes far from the 
original home of Ihe MarhattA race. CSiief among these 
generals were the gAUewAr in Guzerat, Sindhia, and Holkar 
in MAlwa, and the BhonslA rAjA of Berar and HAgpur. At 
one time it seemed probable that the MarhattA confederacy 
would expel the Mahometans even from northern India ; 
but the decisive battle of FAnipai^ won by the AfghAns in 
1761, gave a respite to the Delhi empire. The MarhattA 
chie& never again united heartily for a common purpose, 
though they still continued to be the most formi^blc 
military power in India. In especial, they dominated over 
the British settlement of Bombay on the western coast, 
wMch was the last of the three iiresidcncics to feci the lust 
of territorial ambition. For more than a hundred years, 
from its acquisition in 1661 to the outbreak of the first 
MarhattA war in 1775, the English on the west coast 
possessed no territory outside the island of Bombay and 
their fortified factory at Surat. 

Sessions The Bombay Government was naturally emulous to 
0 the follow the example of Madras and Bengal, and to estab- 
lom- {(3 influence at the court of Foona by placing its 

own nominee upon the throne. The attempt took form 
in 1776 in the .treaty of Surat, by which BaghuuAth 
BAo, one of the daimants to the throne of the peshwA, 
agreed to cede Salsette and Bassein to the English, in 
i'iRst ' considemtion of being himself restored to Foona. The 
Jarhat- -nulitary operations that followed are known as the first 
A war. ^^[arbattA war. ' Warren Hastings, who in his capacity of 
governor-general daimed a right of control over the 
decisions of the Bombay Government^ strongly disapproved 
of the treaty of Surat, but, when war once broke out, 
he threw the whole force of the Bengal army into the 
scale. One of his favourite ' officers, General Goddard, 

' inarched across the peninsula from sea to sea,'- and con- 
quered the rich province of Guzerat almost without a blow. 
Another, Captain Fopham, stormed the. rodc-fortress of 
Gwalior, which was ragaided as the key of HindustAn. 
Those brilliant successes atoned for the disgrace of the 
convention of Wargaum in 1779, when the MarhattAs 
dictated terms . to ' a Bntish force, - but • the war was 
protracted until 1782. It was then dosed by the treaty 
of Salbye, which practically restored the siatus guo. 
BaghunAth BAo, the Engliw claimant^ was set aside; 
Guzerat was restored, and only Salsette and some other 
small islands were retained by the English, 
irst Mranwhile .W&rren Fhstings had to deal with a more 
formidable enemy than the MarhattA confederacy,' The 
reckless conduct of the - Madras Government had roused 
the hostility both of Hyder Ali of M 3 rsore and of the 
nizAm of the Deccan, the two strongest MusalmAn powers 
in India, who attempted to draw the MarhattAs into an 


alliance against the English. The diplomacy of Hastings 
won over the nizAm and the MarhattA rAjA of NAgpur, but 
the army of Hyder All fell like a thunderbolt upon the. 

British possessions in the Carnatic. A strong detachment 
under Colonel Baillie was cut to pieces at Follilore, and 
the Mysore cavaliy ravaged the country unchecked up to 
the walls of' Madras. For the second time the Bengal 
army, stimulated by the energy of Hastings, saved^ the 
honour of the English name. Sir Eyre Coote, the victor 
of Wandewash, was sent by sea to relieve Madras with all 
the men and money -available, while Colonel Pearse 
marched'south o'^'erland to overawe the rAjA of Berar and 
the nizAm. The war was hotly contested, for Sir Eyre 
Coote was now an old man, and the Mysore army was 
well-disciplined and equipped, and also ^fully handled 
by Hyder and his son Tipd (Tippoo). Hyder died in 
1782, and peace was finally concluded with Tipd in 1784, 
on the basis of a mutual restitution of all conquests.. 

It iras IVarren Hastings’s merit to organize the empire 
which Clive founded. He was governor or governor-general 
for thirteen years, a longer period than any of his successors. 
Daring that time the English lost the American colonies, 
but in India their reputation steadily rose to its highest 
pitch. Within a year Hastings was succeeded by Lord Com- 
Cornwallis, the first English nobleman of rank who under- wallis. 
took the office of governor-general His rule lasted from 
1786 to 1793, and is celebrated for two events — the intro- 
duction of the permanent settlement into Bengal, and the 
second Mysore war. If the foundations of the system of 
civil administration were laid by Hastings, the superstruc- 
ture was erected by Cornwallis. It was he who firat en- 
trusted ‘criminal jurisdiction to Europeans, and established 
the HizAmat Sadr AdAlat, or supremo court of criminal 
judicature, at Calcutta ; and it was he who separated the 
functions of collector and judge. The system thus organized 
in Bengal was afterwards transferred to Madras and Bombay, 
when &use presidencies also acquired territorial sovereignty. 

I But the achievement most familiarly associated with the Feimop 
name of Cornwallis is the permanent settlement of the 
land revenue of Bengal. Up to his time the revenue had 
been collected pretty much according to the old Mughal 
system. Zaminddrtt^ or Government farmers, whose office 
always tended to become hereditary, were recognized os 
having a right of some sort to collect the revenue from the 
actual cultivators. But no principle of assessment existed, 
and the amount actually realized varied greatly- from year 
to year. Hastings had the reputation of bearing hard’upon 
the zamtnddrs, and was absorbed in other critical offairs'of 
state or of war. On the whole he seems to have looked 
to experience, as acquired from a succession of quinquennial 
settlements, to famish the standard rate of the future. 
Francis, on the other hand, Hastings’s great rival, deserves 
the croffit of being among the first to advocate a limitation 
of the state demand in perpetuity'. The same view recom- 
mended itself to the authorities at home, partly because it 
would pl^e their finances on a more stable basis, partly 
becaiue it seemed to identify the zamtnddr with the more 
famiUar landlord. Accordingly, Cornwallis took out with 
him- in 1787 instructions to introduce a permanent settle- 
ment The process of assessment began in 1789 and 
terminated in 1791. Ho attempt was made to measure 
the fields or calculate the out-turn as had been done by 
Akbar, and is now done when occasion requires in the British 
provinces ; but the amount payable was fixed by reference 
to what had been paid in the past. At first the settlement 
was called decennial, but in 1793 it was 'declared perma- 
nent for ever. The total assessment amounted to ^ha 
Ba26, 800,989, or about 2^ millions sterling. Though 
LoiA Cornwallis carried the scheme into execution, ’ all 
praise or blam^ so far us details arc concerned, must 
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belong to Sir John Shore, afterwards Lord Teignmonth, 
whose knowledge of the country was nnsuipassed by that of 
ai^ civilian of bis time. Shore would have proceeded 
more cautiously than Comwallis’e preconceived idea of a 
proprietaiy body and the court of directors' haste after 
fixi^ permitted. 

The second Sljsore war of 1790<*92 is notewortiQr on 
two accounts : Lord Obmwailis, the govemor-general, led 
the British army in persoui with a pomp and lavisbness of 
supplies that recalm the campaigns of Aurangzeb; and 
the two great native powers^ the nis&m of the Deccan 
and tte Harhattd confederal, co-operated as alties of 
the British. In the result, Tipd Sultdn snhmitted when 
Lord Cornwallis had commenced to beleaguer his capital. 
He agreed to yield one-half of his dominions to be divided 
among the allies, and to pay three millions sterling 
towards the cost of the war. Those conditions he fulfilled, 
bat ever afterwards he burned to be revenged upon his 
Hnglish conquerors 

The period of Sir John Shore’s role os goTerno^geneml, 
from 1798 to 1798, was uneventful. In 1798 Lord 
Moinin^n, better ^own as tbe marquis of Wellesley, 
arrived in India, already inspired with imperial projects 
that were destined to change the map of the countiy. 
Ilforningtou was the friend and favonrite of Fit^ from 
whom he is tho^it to have derived the comprehensiveness 
rfhis political vision and Ms antipathy to the French name. 

down as his guiding principle that 
the English must be the one paramount power in the 
peninsula, and native princes could only retain the 
imgnia of sovereignty by surrendering the substance of 
independpce. The subsequent political history of India 
nas^n but the gradual develq>ment of this policy, which 
receiv^ its finishing touch when Qaeen Tictoria was 
prodsimed empress <3 India in 1877. 

possibility of a French iamion ofladia, 
Ud by Kapolsoa in person, was the goceming idea of 
Welleslqrs foreign policy ; for Prance efc this tim® and for 
reanjr y»is later, filled the place afterwards ocenpied by 
Knssia in tbe imagination of English statesmen. Nor xm 
tl« possibility ro remote as might now be thonght French 
regiments guarded and overa^d tbe nisfim TmieS 
m sMdiem of SmdhiB, the military head of tSfarliatfo 

SlMn were Aaciphned and ledby Franck adventured 
^ Sulttn carried on a secret conispondence SX 
^‘wetorate, and allowed a tree of liberty to be 

SS aferfST""** > isIaiidsofManriL aed 

JWA half-way house both for 

unconqnered lemons. WbUmW hitherto 
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opposition. The Fraiwh without serious 

the English Go^ment ^^bont the consent of 

engagement entered into witli^^ tnserted in every 
whole weight of WdlMiAirii ®®tree powers. Nesl^ the 

Oipd. Wh4 cSnSmttSr??®?.™® epinst 

%rigues witSlS^iL^t'bsd but not kiBed.*^S 
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was stormed, died filghting bravely in the breach. Since 
the battle of Flassoy no event so greatly improaaod the 
native imarination as the capture of Seringapatftm, whi<^ 
won for General Eatris a peerage and for Wrilerieiy an 
Irish marquisate. In dealing with the territories of Tipfl, 
Wellesley acted with anosuarmodeiation. The control 
portion, forming the old state of Mysore, was restored to 
an infant representative of the Hindu r&jds, whom Hyder 
Ali had dethroned, while the rest was partitioned between 
the nlsdm, the Marhattds, and the English. At about tho 
some time the province of the Carnatic, or all that large 
portion of sonthem India ruled by tlie nawdb of Anot, 
and also Ae prinapality of ToiQorc, were placed under 
direct British administration, thus constituting the Madras 
presidency almost as it has existed to tho present day. 

The Marhattds hod been the nominal allies of the English 
in both their wars with Tipd, but they had never given con* 
active assistance nor were they seeuira to the English 
side as the uizdiu now waa Tho Maiimttd powers at this 
time were five in number. The recognized head of tho 
confederaqr was the peshwA of Poona, who ruled tho hill 
country of the ’Western Ghdts, the cradle of tbe MarhaltA 
race. The fertile province of Gnzent was annually harri^ 

OT the horsemen rf the gdikwdr of Barodo. In Central 
India two military leaders, Sindhia of Gwalior and Holkar 
of India, alternately held the pre-eminency. Towards the 
east the BhonslA r^d of Ndgpnr, sprung from the s sm? 
stock as Bivril, reigned from Bcrar to the coast of Orissa. 
Wellesley tried assiduoiisly to bring these several M prhpt tA 
powm within the net of his snbsidiary system. At lash 
in 1803, the necessities of the peshwd, who had been 
defied by Holkar, and driven ae a fugitive into British 
temtoy, induced him to sign tbe treaty of I^ein, by 
which he pledged himself to hold communications with no 
other jMwer, Europcon or native^ and ceded territory for 
the mainfonMco of a subsidinr}' forca This grentlr ex- 
tends the English tenitorial influence in the Bombay 
presidency, but led directly to the second Marhattd 
war, for neither Sindhia nor tho ri^A of HAgpur would 
tolerate this abandonment of MarhattA indepcndenca Tho 'Wa, 
rampa^ that follow^ are perliaps .tlie most glorioos »ttli 
m the hutory of the British arms in India. The general SMWa, 
provision of resources were due to 
the marquis of Wellesley, ns also the indomitable spirit 
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Baillie’s force bjr Hyder Ali. The repulse of Lake in 
person at the siege of Bhartpur (Bhurtpore) is memorable 
as an instance of a British army in India having to turn 
back nrith its object unaccomplished. 

The ambitious policy and the continuous wars of Lord 
Wellesley esha'nsted the patience of the court of directors 
at home. In 1 801 Lord Cornwallis vras sent out as goremor- 
general a second time, with instructions to bring about 
peace at any price, while Holkar was still unsubdued, 
and Sindhia was threatening a fresh war. But Cornwallis 
was now an old man and broken down in health. Travel- 
ling up to the north-west during the rainy season, he sank 
and died at 6h.^z{par, before he had been ten weeks in 
the country. His immediate successor was Sir Geotge 
Barlow, a civil servant of the Company, who, as a focum 
teiiens, had no. alternative but to carry out faithfully the 
orders .of his employers. He is charged with being, under 
th es p orders, the only governor-general who diminished 
the area of British territory, and with violating engage- 
ments by abandoning the B.^jput chiefs to the tender 
mercies of Holkar and Sindhia. During his administra- 
tion also occurred the mutiny of the hladras sepoys at 
Vellore, which, though promptly suppressed, sent a shock 
of insecurity throughout the empire. 

Lord hlinto, governor-general from 1807 to 1813, con- 
solidated the conquests which Wellesley had aequired. 
TTia only military exploits were the occupation of the 
island *of hlauritins, and the conquest of Java by an ex- 
pedition which he accompanied in person. The condition 
of Central India continued to be disturbed, but Minto suc- 
ceeded in preventing ony violent outbreaks without himself 
having recourse to the sword. The Company had ordered 
him to foUow a policy of non-intervention, and he managed 
to obey his orders without injuring the prestige of the 
British name. In his time the Indian Government first 
opened relations with a new set of foreign powers, by 
sending embassies to the' Punjab, to Afghdnistdn, and to 
Persia. The ambassadors were all trained in the school of 
Wellesley, and formed perhaps the most illustrious trio of 

political” that the Indian service has produced. Metcal fc 
was the envoy to the court of Banjit Sinh at Lahore; 
Elphinstonc met the Bh.ih of Algln^nistan at Peshdwar; 
and Halcolm was despatched to Persia. If it cannot bo 
said that any of these missions were fruitful in permanent 
resnlts, at least they introduced the English to a new set 
of diplomatic relations, and widened the sphere of their 
influence. 

s The successor of Lord Minto was Lord Hoira, better known 

t- as the marquis of Hastings, who governed India for the long 
period of nine years, from 1814 to 1823. This period was 
marked by two wars of the first magnitude, the campaigns 
against the Gdrkhas (Goorkhas) of Nepdl, and the third 

I and last Marhattd war. The Gfirkhas, the present ruling 
race in Nep/ll, are Hindu immigrants who claim a Biljpnt 
origin. The indigenons inhabitants, called Hewars, belong 
to the ludo-Tibetan stockr and profess Buddhism. The 
sovereignty of the Gfirkhas dates only from 1767, in which 
year they overran the valley of Khatmandn, and gradually- 
extended their power over all the hills and valleys of NepdL 
Organized upon a sort of military and feudal basis, they 
soon became a terror to all their neighbours, marching 
east into Sikkim, west into Eumdun, and south into the 
Gangetic plains. In the last quarter their victims were 
British subjects, and at last it became imperatively neces- 
sary to check their advance. Sir George Barlow and Lord 
hlinto had remonstrated in vain, and nothing was left to 
Lord Hoita but to take up arms. The campaign of 1814 
was little short of disastrous. After overcoming the natural 
difficulties of a malarious climate and precipitous hills, the 
sepoys were on several occasions fairly worsted by the 
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unexpected bravery of the little Giirkhas, whose heavy 
knives or iiiiris dealt terrible execution. But in 1815 
General Ochterlony, who commanded the army operating 
by way of the Sutlej, stormed one by one the hill forts 
which still stud the Himdlnyan states, now under the 
Punjab government, and compelled the Nepdl darbdr to 
sue for peace. In the following year the same general 
advanced from Patnd into the valley of Khatmandn, and 
finally dictated the terms which had before been rejected, 
within a few miles of the capital. By the treaty of Segauli, 
which defines the English relations with NepOl to the present 
day, the Gurkhas withdrew on the one hand from Sikkim, 
and on the other from those lower ranges of the western 
Himalayas which have supplied the health-giving stations 
of Naini T.^!, Massuri, and Simla. MeanwhUe the condition 
of Central India was every- year becoming more unsatisfac- 
tory. Though the great Marhattil chiefs were learning to 
live rather as peaceful princes than as leaders of predatory 
baud^ the cxample of lawlessness they had set was being 
followed, and bettered in the following, by a new set of Pind* 
freebooters, kno.wn as the Pindlu^ris. As opposed to the hftrlls 
hlarhnttiis, who were at least a nationality bound by some 
traditions of a united government, the Pindhdris were 
merely irregular soldiers, corresponding most nearly to the 
free companies of mcdiasval Europe. Of no common race 
and of no common religion, they welcomed to their ranks 
the outlaws and broken tribes of all India, — ^Afghdns, 
Marhattiis, or JAts. Their headquarters were in MalwA, 
but their depredations were not confined to Central India. 

In bands, sometimes numbering a few hundreds, sometimes 
many thousands, they rode out on their forays as far as 
Malabar and the Coromandel coast. The most powerful 
of the Pindhfiri captains, Amir Khftn, had an organized army 
of many regiments, and several batteries of cannon. Two 
other leaders, known as Chitn and Karim, at one time 
paid a ransom to Sindhia of ;£ 100,000. To suppress the 
Pindhdri hordes, who were supported by the sympathy, more 
or less open, of all theMarhatti chiefs. Lord Hastings (1817) 
collected the strongest British anny that had been seen in 
India, numbering nearly 120,000 men, half to operate from ’ 
the north, half from the south. Sindhia was overawed, 
and remained quiet. Amir Khan consented to disband his 
army, on condition of being guaranteed the possession of 
what is now the principality of Tank. The remaining 
bodies of Pindlidris were attacked in their homes, sur- 
rounded, and cut to pieces. Karim threw himself upon 
the mercy of the conquerors. Chitu fled to the jungles, 
and was killed by a tiger In the same year (1817) asTUrd 
that in which the Pindlidris were crushed, and almost in the Marbatta 
same month (November), the three great Marhattd powers at 
Poona, Ndgpnr, and Indore rose against the English. The 
peshwd, Bi(ii Bdo, had long been chafing under the terms 
imposed by the treaty of Bassein (1802), and the subsequent 
treaty of Poona (1817), which riveted yet closer the 
chains of dependence upon the paramount power. "Elphin- 
stone, then resident at his court, foresaw what was coming 
and uithdrew to Kirkee, whither he had ordered up a 
European regiment. The next day the residemy was 
burned down, and Kirkee was attacked by the whole army 
of the peshwd. ^ The attack was braTCly repulsed, and the 
peshwd immediately fled from his capital. Almost the 
same plot was enacted at Ndgpnr, where the honour of the 
British name was saved by the sepoys, who defended the 
hill of Sitdbaldi against enormous odds. The. army of 
Holkar was defeated in the following month at the pitched 
battle of Mehidpnr. All open resistance was now at an end. 

Nothing remained but to follow up the fugitives, and deter- 
mine the conditions of the general pacification. Ih both 
these duties Sir John Malcolm played a promi-ient part. 

The dominions of the peshwd were annexed to tlie Bombay 
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Aimexa* presidencj, and tbe nnclens of ttie present Central Jfto- 
vinces rras formed ont of the tetritoij saved from the 
The peshvA himself stmendeted, and was per- 
mitted to reside at Bxthdr, near Caimpnr, on a pension of 
JS80,000 a jear. 'Bh adopted son nras the infamons NAnd 
SAhib. To fiU the peshw&’s place to some extent at the head 
of the SlarhattA confederaqyv the lineal descendant of Sivs^l 
vn&s brought forth from obsenritj^and placed upon the tbrone 
of SdUid. An infant \ras recognized ns the heir of Holhar, 
and a second infant was proclaimed of Nd^ur under 
British gnardinnship. M the same time the several states 
of Bi^pntdna accepted the position of fenriatories of the 
pmmonnt power. The map of India, os thus drawn by 
Lord Hostings, remained sul^ntially unchanged until the 
time of Lord Dalhonsie. But the proudest boast of Lord 
Hastings and Sir John 3Ialcolm was, not that they had 
adduced the pomcerium, but that thqr had conferr^ the 
blessings of peace and government upon millions who 
liad suffered unutterable things from Marliattd and Pindhdil 
tyranny. 

The marquis of Hestings was succeeded by Lord Amherst, 
after the interval of a few months, during which ^Ir Adam, 
a civil servant, acted as govemor-generaL Lord Amherst’s 
administration lasted for five years, from 1823 to 1628. 
It is known in histo^ by two prominent events, the first 
Burmese war and the capture of Bhartpnn For some 
years past the northeast frontier had been disturbed by 
the restlessn^ of the Burmese. The country that frin<res 
the western shore of the 6*17 of Bengal and runs up Sie 
valley of the Irawadi, with a poople of Tibeto-Chinese 
ongw, has a history of its own, parallel to, but not 
altogether independent of, that of India. Tradition asserts 
that Its early cWlintion was introduced from the onpth 
site coast of Coromandel, by a people who still preserve 
a trate of their origin in their name of Taking (ef, Tclinca 
and Teli^n). However this may be, the Buddhist roirgion, 
professed by the Burmese at the present day, certafnlr 
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which were already In the military occupation of the British. 

He retained all the valley of the Irawadi, down to the sea 
at Bangoon. The capture of Bhartpnr in Central India Oiptnre 
by XiOTd Combennerc in 1827 wiped out the ri^nlso which ofiihari- 
lAke had reedved before that city in Januaiy 1805. A 1™’’* 
dispnted succession necessitated British intervention. Ar- 
tillery conld make little impression upon the massive walh 
of mnd, bnt at last a breach was effected b)* mining, and 
the dty was taken by storm, thus losing its general repu- 
tation thronghout India for imprcgnamlity, which had 
threatened to become a political danger. 

The next governor-general was Lord Bllliam Bentincl^ BcnUnck. 
who had been governor of 3fadras twenty years earlier at 
the time of the mutiny of Vellore. His seven years’ rule 
(from^ 1828 to 1835) is not signalized by any of those 
victories or extensions of territory by which chroniclczs 
delight to m^ure the growth of empiiu. But it forms nn 
ept^h in administrative refonn, and in the dow procc.<»s by 
which the hearts of a subject jmpnlation are won over to 
venerate os well os dread thdr alien nders. TJic modem 
history of the British in India, as hcnevolcnt administratoni 
ruling the conntty with a single eye to the good of the 
native^ may be said to begin with Lord IVilliam Bentinck. 
According to the inscription upon his statue at Calcutta, 
from the pen of Macaulay, ** He abolished cruel rites ; ho 
effaced humiliating distinctions; lie gave liberty to tho 
egression of public opinion ; Iiis constant study it was to 
elevate the intellectual and moral diacacter of tho nations 
committed to his choTgc^” His fiist cans on arrival in 
India was to restoTc equilibrium to the finance:^ which 
were tottering under the burden imposed upon them by 
the Burmese war. This he effected by reductions in per- 
mnuont cxjsenditttre, amounting in the aggregate to H 
millions sterling, ns well ns by augmenting the revenue from 
land that had escaped nsscssmeat and from the opium of 
Jialwd. He also widened the gates by which educated 
natives ^Id enter the service of the Company. Some of 
tiicse reforms were distasteful to the covenanted service 
nod to the officers of the army, but Lord William was 
ahvuya staunchly supimrted by the court of diroctore and 
by the Whig mmistiy at home. 

His two most memorable acts are the aholUlon of taii SaB 
(suttee) and the suppression of the Tfiags (Thugs). At this 
dirtonce of time it is difficult to renlizo the degree to which 
2 practices had corrupted the social system 

®"rapc“" repcarch has clearly proved that 
the text in the 1 edat adduced to anthorizo the immolation 
of widows was a wilful niistranslntion. But tho practico 
had been en^in^ in Hindu opinion by the nntbority S 
nequired the sanctity of a religions ntc! 

P^ J^perar Akbar is said to have prohibited it hv law 

no in«S‘ religious toleration. In the year 1817 

bnirf nKr 'Cidows otu Said to have been 

tamed nlire in the Bengal presidency alone. To this dav 

thickly doS 

tho fJii P'Mcra.each commemorating a satf. S 

the teeth of strenuous opnositiun. Iwvrti ir 



declared ^Itr of .. r nhetted soti were 

upon Hinduism to so ®*cresccnce Bbagi 

secret assassins 

bloody ooddessK^if » » <«th tased on the rites of tho**®^ 
lB62^?eJ 1836 as many aJ 

Indio, and by the “ different parts of British 

sprt was gradually stamped Pl“Sne 

ire other historical events arc connected with the 
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administtation of Lotd. William Bentinck. In 1833 the 
charter of the East India Company was renewed for twenty 
years, but only upon the terms that it should abandon 
its trade and permit Europeans to settle fmely in the 
conbtiy. At the same time a legal or fourth member was 
added to the governor-general’s council, who might not be 
a servant of the Company, and a commission was appointed 
to revise and codify the law. Macaulay was the first legal 
member of council, and the first -president of the law com- 
mission. In 1830.it was found necessary to take the state of 
Mysore under British administration, where it has continued 
to the present year (1881), and in 1831 the frantic misrule 
of the ^4 of Coorg brought on a short and sharp war. The 
rlj4 was permitted to retire to Benares, and the brave and 
proud inhabitants of that mountainous little territory 
decided to place themselves under the rule of the Company; 
so that the only annexation effected by Lord William 
Bentinck' was “in consideration of the unanimous intii of 
tile people.” 

. Sir Charles (afterwards Lord) Metcalfe succeeded Lord 
William as senior member of^counciL His short term of 
office is memorable for the measure which his predecessor 
had initiated, but which he willingly carried into execution, 
for giving entire liberty to the press. Public opinion in 
India, as well as the express wish of the court of directors 
at hom^ pointed to Metcalfe as the most fit person to 
carry out &e policy of Bentinck, not provisionally, but as 
governor-general for a full term. Ftoty exigencies, how- 
ever, led to the appointment of Lord Auckland. Prom 
that date commences a new era of war and conquest, which 
may be said to have lasted for tweuty years. All looked 
peaceful until Lord Auckland, prompted by his evil genius, 
attempted to place Sh4h Shujk upon the throne of Cabul, 
an attempt which ended in the gross mismanagement and 
annihilation of the garrison placed in that city. The 
disaster in Afghdnistdu was quickly followed by the con- 
quest of Sind, the two wars in the Puqjab, the second 
Burmese war, and last of all the Mutiny. Names like 
Gough and Napier and Colin Campbell ti^e the places of 
Malcohn and Metcalfe and Elphinstona 
,Por the first time since the days of the sult&ns of Ghazni 
and Ghor, Afghdnistdn had obtained a national king in 
1747 in the person of the Ahmad Sh4h Dur4ni, who found 
his opportunity in the confusion that followed on the death 
of the Persian conqueror, N4dir Sh4h. Before his death 
in 1773.Ahmad Sh4h had conquered a wide empire, from 
Herat to JPesh&war aud from Kashmir to Sind. His 
intervention on the field of P4nipat (1761) turned back 
the tide of Marhatti conquest^ and replaced a Mughal 
emperor on the throne of Delhi But Ahmad Sh&h never 
cared to settle down in India, and kept alternate state at 
his two national capitals of Cabul and Kandahdr. The 
T)nr4ni kings were prolific in children, who fought with 
one another for the succession to the death. At last, in 
1826, Dost Muhammad, head of the powerful Bara^i 
family, succeeded in establishing himself as ruler of Cabul, 
with the subordinate title of amir (ameer), while two fugi- 
tive brothers of the Dar4ni line were^ living under British 
protection at Lddhidna, on the frontier of the Punjab. 

The attention of the English Government had been 
directed to AfghAn affairs ever since the time of Lord 
Wellesley, who feared that ZamAn ShAh, then holding his 
court at Lahore, might follow in the path of NAdir ShAh, 
and overrun HindustAn. The growth of the powerful Sikh 
kingdom of Raqjlt Sinh effectually dispelled any such 
alarms for the future. Subsequently, in 1809, while a 
French invasion of . India was still a possibility to be 
guai^ed against, Elphinstone was sent by Lord Minto on 
a mission to ShAh ShujA to form a defensive alliance. 
Before the year was out, ShAh ShujA had been driven 


into exil^ and a third brother, Mahmiid ShAh, was on the 
throne. In 1837, when the curfein rises upon the drama 
of English interference in AfgliAnistAn, the usurper Dost 
Muhammad BarakzAi was firmly established at CabuL 
His great ambition was to recover PeshAwar from the 
Pflrba ; and when Captain Alexander Burues arrived on a 
mission from Lord Auckland, with the ostensible object of 
opening trade, the Dost was willing to promise everytliing, 
if only he could get PeshAwar. But Lord Auckland had 
another and more important object in view. At this time 
the Bussians were advancing rapidly in Central Asia, and 
a Persian anmy, not without Russian support, was besieging 
Herat, the traditional bulwark of AfgbAnistAn on the east. 

A Russian envoy was at Cabul at the same time as 
Bumes. The latter was unable to satisfy the demands of 
Dost Muhammad in the matter of PeshAwar, and returned 
to India unsuccessful. Lord Auckland forthwith resolved 
upon the hazardous plan of placing a more subservient 
rider upon the throne of Cabul. ShAh ShqjA, one of the 
two exiles at LudhiAna, was selected for the purpose. At 
this time both the Punjab and Sind were independent 
kingdoms. Sind was the less powerful of the two, and First 
therefore a British army escorting ShAh ShujA made its -Afsi-- • 
way by that route to enter AfghAuistAu through the BolAu 
Pass. KandahAr surrendered, Ghazni vras taken by storm. 

Dost Muhammad fled across the Hiudu Kush, and ShAh 
ShqjA was triumphantly led into the Bala HissAr at Cabul 
in August 1839. During the two years that followed 
AfghAnistAn remained in the militoiy occupation of the 
British. The catastrophe occurred in November 1841, 
when Sir Alexander Burnes was assassinated in the city of 
CabuL The troops in the cantonments were then under 
tiie command of General Elphinstone (not to be confounded 
with the civilian Mountstuart Elphinstone), with Sir Willianr 
Macnaghten as chief political advjser. Elphinstone was- 
an old man, unequal to the responsibilities of the position.. 
Macnaghten was treacherously murdered at an interview 
with ibe AfghAn chief, Akbar KhAn, eldest son of Dost- 
Muhammad. After lingering in their cantonments for two- 
months, the British army set off in the depth of winter to 
find its way back to India through the passes. When they 
started they numbered 4000 fighting men, with 12,000 
camp followers. A single survivor. Dr Brydon, reaped 
the friendly walls of JalAlAbAd, where Sale was gallantly 
holding out. The rest perished in the defiles of Khqrd, 

Cabiil, and Jagdalak, either from the knives and matchlocks 
of the AfghAns or from the effects of cold. A few prisoners, 
mostly women, children, and officers, were considerately 
treated by the orders of Akbar KhAn. 

Within a month after the news reached Calcutta, Lord Sllen- 
Auckland had been superseded by Lord EUenborongh, horongli. 
whose firat impulse was to be satisfied with drawing off 
in safety the garrisons from KandahAr and JtdAlAbAd. But 
bolder couusels prevailed. Pollock, who was marching 
straight through the Punjab to relieve Sale, was ordered 
to penetrate to Cabul, while Nott was only too glad not 
to be forbidden to retire from KandahAr through Cabul. 

After a good deal of fighting, the two English forces met at 
their common destination in September 1842. The great 
bdzdr at Cabul was blown up with gunpowder, to fix a 
stigma upon the ciiy; the prisoners were. recovered; and 
all marched back to India, leaving Dost Muhammad to 
take undisputed possession of his throna The drama 
closed with a bombastic proclamation from Lord Ellen- 
borough, who had caused the gates from the tomb of 
MahmAd of Ghazni to be carried back as a niemorial of 
“ SomuAth revenged." 

Lord Ellenborougb, who loved military display, had his 
tastes gratified by two more wars. In 1843 the Mahometan 
rulers of Sind, known as the “ meers ” or amirs, whose only 
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Can* fault THIS that they \rould not snnreDdertlieir independence, profc«sedIy ft man of peace, ho vras compelled to fight tn-o 
of yfere (pshed hy Sir Charles Napier. The rictoiy of Mhlni, trars, in the ?ui\{ab and in Burmab. ^leso Imtk ended in 
in \rhich 3000 British troops defeated 20,000 Bainchfs, is large acquisitions of territory, irhilc NAgpnr, Ondb, and 
perhaps the most brilliant feat of arms in Indian bistoiy; several minor states also came under British rule. But 
but an honest excuse can scarce^ be found for the annex- Dalhonsie's oun special interest lay in the advancement of 
ation of the country. In the same ^ear a disputed sncccs- the moral and material condition of the conntry. The 
sion at Gwalior, fomented by feminine intrigue, resulted system of administration carried out in the conquered 
in an outbreak of the oveigrown army which the Sindliia Puiyab by the two Lawrences and their assistants is 
family had been allowed to maintain. Peace was restored probably the most successful piece of diifienit work ever 
by the battles rf Mahar^pur and Punneah, at the former accomplished by Englishmen. British Bnrmali has pro- 
of jvhi^ ^rd Hlenborough ps present in person. spered under their rule scarcely less than the Puniab. In 

1844 Lord Elleuborongh was recalled by the court Iwtli cases Lord Oalhousie dc-erves a Inrcc share of the 

rrhn ^,irar^ -r „jdit. No biunch of thc administration cscai<d his 

reforming hand. He foundcil thc public works dc]J3rtmcnt 
to pay special attention to roads and canals. He opened 
the Ganges Canal, still thc largest work of the kind in the 
country, and he turned the sod of thc first Indian railway, 
lie promoted steam communication with England m the 
Red Sea, and introduced cheap postage and thc electric 
tcle^pli. It 'is Lord Dnliiou^ic’s misfortune tliat these 
tonefits are too often foignttcn in thc vivid recollections of 
tboMutip, which avcngcil his policy of annexation. 

Lord Didhpsio had not hecn fix months in India before .«V(V)r.'l 
the second Sikh war broke out. Two Brillrii oflicets were 
traicheronriy af.‘«a«M'nated at Sliiltan. Unfortunately 
PUL’i;i:fsaiuii ■ Henry Lawrence ivas at home on rick leave. The Briti/h 
Msliomct- j nmiy was not ready to pt in thc hot weather, and, desjiitc iCjih 

fhc fc T»“ of Lieutenant (afterwards Sir ^ 

the down. I llcrbert)_^wnrdp this outbreak of fanaticism led to a 
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of directors, who differed from him on many points of 
admioistratioD, and distrusted his erratic genius. lie was 
succeeded by Sir Heniy (afterwards Lord) Ilardingc, who 
had served through-tho Peninsular War and had lost a hand 
at Ligay. It was felt on all sides that a trial of streng*h 
between the British and the Sikhs was at hand. 

The Sibha were not b nationality like the Marhattiw, lint a 
• together by tho adaitional tic of military die- 

eiplii^ They trace their origin to one Xanak, an excellent and 
«i«»essful preMher, who was born in the neiglibonrbood of Lslioro 
m the latter of the 15th centnre, before tho arrival of cither 
* P^h®****® in lad^ banak was a religions reformer, 
5*?"* the conntry abont that time, who 

*"J,“hohtioa of caste, the nnity of thc Godhead, and the 
oWiption of leaditm a rmre life. From Xanak ten pirrw or apostles 

stopped. Snffenng nmtiniial persecution from thcrnling 51 
ans, which ratmmat^ in the reign of Aniangzeh, the Sikli 
msmtaned Itself with cxtraonlinaiy tcn-scit^ At last thc'dmni" 
iAiJif«® “"^‘*?’*®Pl«t»»»*fotmed It into a territorial 
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Rangoon have increased tenfold in number, and that port 
now ranks third in British India, being surpassed only by 
Calcutta and Madras. Lord Dalhousie’s dealings with the 
feudatory states of India can only be rightly appreciated 
as part of his general policy. That rulers only exist for 
the good of the ruled was his supreme axiom of govern- 
ment, of which he gave the most conspicuons example by 
the practice of his own daily life. That British adminis- 
tration was better for the people than native mle followed 
from this axiom as a necessary corollary. He was thus 
led' to regard native chiefs from somewhat the same point 
of view as the Scotch regarded the hereditary jurisdictions 
after 1745, as mischievous anomalies, to be abolished by 
every means practicable. Good faith must be kept with 
rulers on the throne and with their legitimate lieirs, but 
no false sentiment should preserve dynasties that had for- 
feited all consideration by years of accumulated misrule, 
or prolong those that had no natural successor. The 
“ doctrine of lapse' ” was merely a special application of 
these principles, though complicated by the theory of 
adoption. It has never been doubted that, according to 
Hindu private law, an adopted son entirely fills the place 
of a natural son, whether to perform the religious obsequies 
of his father or to inherit his property, In all respects he 
continues the pe7’so}ia of the deceased. But it was argued 
that the succession to a throne stood upon a different foot- 
ing. The paramount power could not recognize such a 
right, which might be .used as a fraud to hand over the 
happiness of millions to a base-born impostor. Here came 
in the maxim of the good of the governed.” The material 
benefits to be conferred through British administration 
surely weighed heavier iu the scale than a superstitious 
and frequently fraudulent fiction of inheritance. The first 
state to escheat to the British GovefQment in accordance 
wiiJi these principles was S&tAr&, which had been reconsti- 
tuted by Lord Hastings on the downfall of the peshw4 in 
1818. The last direct representative of Siviigl died without 
a male heir in 1848, and his deathbed adoption was set 
aside. In the same year the R.4jput state of ICarauli was 
saved by the interposition of the court of directors, who 
drew a fine distinction between a dependent principality 
and a protected ally. In 1833 Jhdnsi suffered the same 
fate as -Sdtdri. But the most conspicuous application of 
the doctrine of lapse was the case of Hdgpnr. The last of 
the Bhonslds, a dynasty older than the British Government 
itself, died without a son, natural or adopted, in 1853. 
That year also saw British administration extended to the 
Berars, or the assigned districts which the nizdm of 
Hyderabad was induced to cede as a territorial guarantee 
for the subsidies which he perpetually kept in arrear Three 
more distinguished names likewise passed away in 1853, 
though without any attendant accretion to Briti^ territory. 
In the extreme south the titular nawdb of the Carnatic 
and the titular rdjd of Taojore both died without heirs. 
Their rank and their pensions died with them, though 
compassionate allowances were continued to their families. 
In the 'north of India, B^i RAo, the ex-peshw& who had 
been dethroned iu 1818, lived on till 1853 in the enjc^- 
ment of his annual pension of jB 80,000. His adopted son, 
Ndna Sdhtb, inherited his accumdated savings, but could 
obtain no further recognition. 

1 - The annexation of the province of Oudh is to be de- 
fended on very different grounds. Ever siuce the nawdb 
wazfr, Shqjd-ud-Dauld, received back his forfeited terri- 
tories from -the hands of Lord Clive in 1765, the very 
existence of Oudh as an independent state had depended 
only upon the protection of British bayonets. Thus, pre- 
served .alike from foreign invasion and from domestic 
rebellion, the long line of subsequent nawdbs had given 
way to that neglect of public affairs and those private vices 
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whirh naturally fipw from irresponsible power. Their only 
redeeming virtue was steady loyalty to the British Govern- 
ment. Oudh has been called “ the Garden of India ” by 
an author^ who endeavours to show that the evils of native 
rule were never so black as they have been painted. But 
at any rate that fair comer of the Gangelic basin, which 
now supports a denser population than any equal area on 
the surface of the globe, had been groaning for generations 
under anarchy for, which each successive governor-general 
admitted that he was partly responsible. Warning after 
warning had been given to the naw&bs (who had assumed 
the title of sh&h or king since 1819) that they must put 
their house in order. What the benevolent Bentinck 
and the soldierly Hardinge had only threatened was re- 
served for Lord Dalhonsie, who united honesty of purpose 
with decision of character. In this determination he 
had the full support/ of the court of directors at home. 

In 1856, the last year of his rule, he issued orders to 
General (afterwards Sir James) Outram, then resident at 
the court of Lucknow, to assume the direct administration 
of Oudh, on the ground that “the British Government 
would be guilty in the sight of God and man, if it were 
any longer to aid in sustaining by its countenance an 
administration fraught with suffering to millions.” The 
king, W&jid Ali, bowed to irresistible force, though he ever 
refused to recognize the justice of his deposition. After 
a mission to England, by way of protest and appeal, he 
settled down in the pleasant suburb of Garden Beach near 
Calcutta, where he lived in the eqjoyment of a pension of 
£120,000 a year. Oudh was thus annexed without a 
blow ; but it may be doubted whether the one measure of 
Lord Dolhousie upon which he looked back himself with 
the clearest conscience was not the very one that most 
alarmed native public opinion. 

The marqnis of Dolhousie resigned ofSce in March 1856, 
being then only forty-four years of age; but he carried 
home with him the seeds of a lingering ilMess which resulted ^ 
in his death in 1860. Excepting Cornwallis, he was the 
first, though by no means the last, of English statesmen 
who have fallen victims to their devotion to India’s needs. 

He was succeeded by his friend. Lord Canning, who^ at Ontf'iP 
the farewell banquet in England given to him by the court 
of directors, uttered these prophetic words: “I wish for 
a peaceful term of office. But I cannot forget that in the 
sky of India, serene as it is, a small cloud may arise, no 
larger than a man’s hand, but which, growing larger and 
larger, may at last threaten to burst and overwhelm us 
wiUi ruin.” In the following year the sepoys of the Bengal 
army mutinied, and all the valley of the Gknges from ' 

Fatn4 to Delhi rose in open rebellion. 

The various motives assigned for the Mutiny appear Matiiiy. 
inadequate to the European mind. The truth seems to be 
that native opinion throughout India was in a ferment, 
predisposing men to believe the wildest stories, and to act 
precipitately upon their fears. The influence of pnmV in 
an Oriental population is greater than might be readily 
believed. In the first place, the policy of Lord Dalhonsie, 
exactly in proportion as it had been dictated by the most 
honourable considerations, was utterly distasteful to the 
native mind. Repeated annexations, the spread of educa- 
tion, the appearance of the steam engine and the telegraph 
wire, all alike revealed a consistent determination to sub- 
stitute an English for an Indian civilization. The Bengal 
sepoys, especially, thought that they could see into the 
future farther than the rest of their countiymen. Nearly 
all men of high caste, and many of them recruited from 
Oudh, tbey dreaded tendencies whidi they deemed to be de- 
nationalizing, and they knew at first hand whatanupyi^tioTii 

* 77i« ffarden of India, or Chaplen on Oudh HiaUtry and Affairs, 
by H. C. Irwin, Xondon, 1880. 
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Tlte Mutiny sealed the fate of the East India Comptiny, 
after a life of more than two and a half centuries. 

'jiie Company received its original charter of incorpora- 
tion from Elisabeth in 1600. Its political powers, and the 
constitution of the Indian Government, were derived from 
theEegulaiiog Act of 1773, passed by the ministry of Lord 
North. By that statute the governor of Bengal was raised 
to the rank of governor-general ; and, in conjunction with 
liis council of four other members, he was entrusted with 
the duty of superintending and controlling the governments 
of Madras and Bombay so far as regarded questions of 
peace and war ; a supreme court of judicature was appointed 1 
at Calcutta, to which the j'udges were appointed by the 
crown; and a power of making rules, ordinances, and 
regulations was conferred upon the governor-general and his 
counciL Next came the -India BUI of Pitt (1784), which 
founded the board of control, strengthened the supremacy 
of Bengal over the other presidencies, and first authorized 
the historic phrase “governor^general-in-council.” The Act 
which abolished &e Company’s monopoly of tra^ (1833) 
also introduced several reforms into the constitution of the 
Indian Government^ and added to the council an additional 
member, who might not be chosen from among the 
Company’s servants, and was entitled to be present only at 
meetings for making laws and regulations; it gave the 
authority of Acts of Parliament to the laws and regulations 
so made, snlgect to the disallowance of the court of dJhectors; 
it appointed a law commission ; and it gave the govemor- 
general-in-council a control over the other presidencies in 
aU points relating to the civil or military administration. 
The charter of the Company was renewed for the last time 
in 1853, not for a definite period of years, but only for so 
long as parliament should ordain. On this occasion the 
number of directors was reduced, and their patronage as 
regards appointments to the civU service was tt^en away, to 
mSffl room for the principle of open competition, 
rer The Act for the better government of India (1858), whidr 
"■•finally transferred the entire administration from the 
Company to the crown, was not passed without an eloquent 
protest from the directors, nor without acrimonious party 
discussion in parliament. It enacts that India shall be 
governed by, and in the name of, the sovereign of England 
through one of the principal secretaries of states assisted by 
a council of fifteen membeiu. The governor-general received 
the new title of viceroy. The European troops of the 
Company, numbering about 24,000 officers and men, were 
amalgamated with the royal service, and the Indian navy 
was abolished. By the Indian Councils Act (1861) the 
governor-general’s council and al&o the councils at Madras 
and Bombay were augmented by the addition of non-official 
members, either natives dr Europeans, for legislative 
purposes only; and by another Act passed in the same year 
high courts of judicature were constituted out of the existing 
Bupreme courts at the presidency towns. 

It fell to the lot of Lord Canning both to suppress the 
Mutiny and to introduce the peaceful revolution that 
followed. As regards his execution of the former part of 
his duties, it is sufficient to say that he preserved his 
equanimity undisturbed in the ^rkest hours of peril, and 
that the strict impartiality of his conduct incurred alternate 
praise and blame from the fanatics on either side. The 
epithet then scornfully applied -to him of “Clemency” 
Canning is now remembered only to' his honour. On 
November 1, 1858, at a graud darhdr held at AU^dbM 
the royal proclamation was published which announced 
that the queen had assumed the government of India. 
This document^ which has been called the Mugnn. Charta of 
the Indian people went on to explain the policy of political 
justice and religions toleration which it was her ro}^] 
pleasure to pursue, and granted an amnesty to all except 
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those W'ho had directly taken part in the murder of British 
subjects. Peace was proclaimed throughout India on July 
8, 1859;, and in the following cold weather Lord Canning 
made a viceregal progress through the upper provinces, to 
receive the homage of loyal princes and chiefs, and to 
guarantee to them the right of adoption. The suppression 
of the Mutiny increased the debt of India by about 40 
millions sterling, .and the military changes that ensued 
augmented the annual expenditure by about 10 millions. 

To grapple with this deficit, Mr James Wilson was sent 
out from the treasury as financial member of council. Be 
reorganized the custopm system, imposed an income tax 
and licence duty, and created a state paper, currency. The 
penal code, originally drawn up by Macaulay in- 1837, 
passed into law in 1860, together with a code of civil and 
criminal procedure. 

Lord Canning left India in March 1862, and died before Rcl.^ 
he had been a month in England. His successor, Lord ' 
Elgin, only lived till November 1863, when he too fell a™ 
victim to the excessive work of the governor-generalship, 
dying at the Himalayan station of Dharms&l^ where he 
lies buried. He was succeeded by Sir John Lawrence the 
saviour of the Punjab. The chief incidents of his ad- 
ministration were the Bhutdn war and the terrible Orissa 
famine. Lord Mayo, who succeeded him in 1869, carried 
on the permanent British policy of moral and material 
progress with a special d^ree of personal energy. The 
Amb&14(Umballa) davbdr,at which Shore Ali was recognized 
as amir of Afghdnistdn, though in one sense -jmerely the 
completion of what Lord Lawrence had begun, gwed much 
of its success to the personal influence of Lord Mayo himself. 

The same quality, combined with sympathy and firmness, 
stood hiiu in good stead in all his dealings both with native 
chiefs and European officials. His example of hard work 
stimulated, all to their best. While engaged in exploring 
with his own eyes the furthest comers of the empire, he 
fell by the hand of an assassin in the convict settlement of 
the Andaman Islands in 1872. His successor was Loi-d 
Northbrook, whose ability showed itself chiefly in the depart- 
ment of finance. During the time of his administration a 
famine in Lower Bengal in 1874 was successfully obviated 
by Government relief and public works, though at an 
enormous cost; the gdikw&r of Baroda was dethroned 
in 1875 for misgovemment and disloyalty, while his 
domintons were continued to a nominated ^ild of the 
family; and the Prince of Wales made a tour through the 
country in the cold weather of 1875-76. Lord Lyttou 
followed Lord Northbrook in 1876. On January 1, 1877, 

Queen Victoria was proclaimed Empress of India at a ddikdr 
of unequalled magnificence, held on the historic “ridge” 
overlooking the Mughal capital of DdhL But, while. the 
princes and high officials of the countiy were flocking to 
this gorgeous scene, the shadow of famine was already 
darkening over the south of India. Both the monsoons of Famine 
1876 had failed to bring their due supply of rain, and the 1876-78. 
season of 1877 was little better. The consequences of tiiis 
prolonged drought, which extended from the Deccan to 
Cape Comorin, and subsequently invaded northern Tndin, 
were more disastrous than any similar calamity since 
introduction of British rule. Despite unparalleled importa- 
tions of grain by sea and rail, despite the most strenuous 
exertions of the Government, which incurred a total 
expenditure on this account of 11 millions sterling, the loss 
of life from actual starvation and its attendant train of 
diseases was lamentable. The total number of deaths from 
disease and want in the distressed tracts in of the 
normal mortality for the two years 1876-78 -is estimated 
to have raised the death-rate by 40 per cent., or 54 millions. 

Tn the autumn of 1878 the afihirs of. Afghdnistiln again 
forced themselves into notice. Shere Ali, the amir, who 
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Al$iaa to a dectaranon ot trar. Jdniisa armies aarancea oy rnrei 
cam- routes, — the Ehatbar {Khjber}, the Euraiu, and the Boldn, 

inrithont much opposition occupied the inner entrances 
^ ' 'of the passes. Shere All fled to Afghdn Tnrhestdn, and 
there died. A treaty vm entered into rrith his son, 
rdknb Ehdn, at Gandamak, by which the British frontier 
wnsadranced to the crests or farther sfdes of the posses, and 
a British officer was admitted to reside at Cabal. Within 
a few montlis the British resident, Sir Louis Cavagnari, 
was treacherously attacked and massacred, together with 
his escort, and a second warbecame necessary. YdknbEbdn 
abdicated, and was deported to India; Cobnl was occupied 
is force, and an Afghdn chief of theDordni line was placed 
in the ^vemment of Eandahdr with the title of wdlL At 
that crisis of affairs a general election in England resnlted 
in a defeat of the ministry. Lord Lytton resigned with 
the Conservative ministry, and the marquis of Ripon was 
nominated as his successor in 1880. Since then, a British 
brigade received a defeat between Eandahdr and the 
Helmand river from the Herdti army of Aydb Khdn, a 
defeat promptly and completely retrieved by the brilliant 
march of General Sir Frederick Roberts from Oabnl to 
Eandahdr, and by the total rout of Ayflb Ehdn’s army 
on September 1, 1830. Abdurrahman Khdn, the eldest 
male representative of the stock of Dost Unhammad, has 
now been recognized as arnlr of CabuL 
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Ccpuright, 1880, hy Charles SerUnver's Sons. 

I NDIANA, one of the Central States of the American 
Union, lies between 37® 47' and 41® 50' N. lat., and 
84° 49' and 88° 2' W. long. It is bounded on the E. by the 
State of Ohio, from which it is separated by a line drawn 
dne north from the mouth of the Great Miami river ; on 
the S. by the Ohio river, separating it from Kentucky, 
between the mouths of the Great Miami and the Wabash j 
on the W. by Illinois, from which it is separated by the 
Wabash river from its month to a point where a line 
drawn due north from Yincenues last touches the western 
bank of that stream, thence north on that line to a point 
10 miles north of the southern extreme of Lake ^chi- 
gan ; on the N. by a line drawn from that point due east 
-until it intersects the eastern boundary, separating the 
State from Michigan. >A small portion of Lake hlichigan 
is included within the northern boundary. The coast-line 
is about 60 miles in length. Michigan City is the only 
lake harbour in the State. The extreme length of the 
State is 276 miles, with an average breadth of 145 miles; 
and the area is 33,809 square miles. 

Topography . — ^Lidiana occupies a broad table-land, for 
the most part level or gently undnlating, except along the 
Ohio, where the plain has been deeply grooved by the 
affluent streams into hills and valleys. There are no elevar 
tions that could properly be termed monntains or mountain 
ranges. With the exception of a small portion which 
drains into the great lakes, the whole State inclines gently 
ton'ards the south-west. The highest point (except a knob 
in Brown county) is found in the southern portion of Ran- 
dolph county, and is 1253 feet above the sea ; the lowest, 
at the mouth of the Wabash, is 370 feet. From careful 
surveys the mean altitude of the State is estimated at 
735 feet above sea-leveL It is well watered by numerous 
streams and rivers, but, with the exception of the Ohio and 
Wabash, few of them are navigable. The Wabash is the 
largest river that has its course mainly within the State ; 
and, together with its branches, it drains three-fourths of 
the entire surfflee. It rises in the west of Ohio, and flows 
first in a. north-west direction, and then south-west till it 
meets the boundary of Illinois, which it follows southward 
for more than 100 mUes, till it falls into the Ohio, after a 
coarse of upwards of 500 miles. The Ohio forms the entire 
southern boundary of the State. The other principal rivers 
of Indiana are tributaries of the WabasK The White River, 
the most important of these, is formed by the W. and E. 
Forks, — two rivers respectively about 300 and 200 miles 
long, — which unite about 100 miles above its confinence 
. with the Wabash. The Maumee is formed by the St Joseph 
and St Mary in the north-east, and falls into Lake Erie. 
The Upper St Joseph, with its tributaries, passes, through 
the northern counties, and falls into Lake Michigan. That 
portion south of the Wabash was originally covered with 
' heavy forests of oak, beech, maple, walnut, arii, and other 
hard woods; north of that river was principally p rair ie, 
interspersed with small lakes. 
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Geology and Minerals . — ^Lower Silurian strata are well 
developed in the south-eastern part of the State, with a 
thickness of 800 feet. Next, to the west and north, in succes- 
sion occur rocks of the Upper Silurian, with a thickness of 
200 feet, and those of Devonian age, 180 feet thick. The 
last two formations-spread over all the northern third of the 
State, deeply covered with glacial drift, and at points deeply 
eroded by ice and water flow of that age. The Coal- 
measures occupy over 7000 square miles iu the western 
and south-western parts, furnishing seven workable seams, 
at a depth of 50 to 220 feet, and averaging 80 feet below 
the surface; the seams vary in thickness from 2^ to 11 
feet, averaging 4^ feet ; the quality is from fair to good , 
an area of 600 square miles in this field yields a superior 
« block ” or splint coal This^ being free from sulphur and 
phosphorus, is used in blast furnaces as it comes from the 
mine, without cokmg, and is well adapted for the preparation 
of Bessemer steel The Sub-Carboniferous or Mountain 
Limestone borders the Coal-measures on the south and 
east ; it yields giant bands of choice limestone for build- 
ing purposes, 30 to 50 feet thick, unlimited in extent, 
homogeneous, elastic to compensate for inequalities of tem- 
perature, and with endurance to bear the dimatic dianges. 
Near Leavenworth, in the southern part of the States there 
is a remarkable calcareous cavern, the Wyandotte Cave. 
One of its chambers is 350 feet long and 245 in height. 
It abonnds with stalactites and stalagmites of great variety 
and size. 

Inexhaustible beds of fire day, potter’s clay, kaolin, and 
lime, as well as paving and buUding stone, are found iq 
the southern parts of &e State. 

Agriculture is the chief branch of industry, the climate 
and soil being suited to the growth of cereals, fruits, and 
grasses. The following table, compiled from the report of 
the Bureau of Statistics, shows the production of the chief 
groin crops for 1880 : — 



Acres. 

Bushels. 

Wheat 

3,109,845 

8,180,327 

686,901 

16,028 

81,019 

47,130,684 

87,835,014 

15,568,480 

217,192 

687,911 

Indian com 

Oats 

Rve 

Ihirley 



The meadow land amounted to 778,691 acees, and the 
hay produced was 1,221,164 tons. The same year the 
domestic animals numbered — horses 494,809, cattle 
1,150,559, sheep 1,508,242, and hogs 4,253,586. There 
were 145,826 stands of bees, yid^g 1,114,883 0) of 
honey. 

Climate . — ^The dimate is equable and healthy. In 
1865 a United States signal station was established at 
Indianapolis, and the following meteorological tables have 
been compiled from the daily reports of this office. They 
indicate the temperature (in degrees Fahrenheit) and rain- 
fall in inches daring a period of fourteen years. The mean 
height of the barometer for the same period was 30*010 
inches. The prevailing winds are from the south and west 
in summer, veering round to the north in winter. 


JUean Monthly Temperature and Bainfattfor Fourteen Tears. 



January. 

Fehroary. 

March. 

April. 

May. 

June. 

Jii][y« 

August 

Septomher. 

Octoher. 

Noremher, 

Decemher. 

Temperature 

Rainfall (inches).. 

81 *8“ 
8*76 

86 *7* 
8-00 

41*8“ 

4*50 

64*1“ 

8-66 

64*4“ 

4*47 

74*8* 

4*86 

77*7* 

4*67 

76-6‘’ 

8*17 

67*9" 

8-68 

U'T 

2*87 

41*6" 

_2*94 

83*6" 

3-61 


Annutd Mean Temperature and Bainfatl. 


■ 

180$. 

1866, 

1867. 

1868. 

I860. 

1870. 

1871. 

1872. 

187a 

1871 

1871 

1876. 

1877. 

1878. 

Temperature 

Raimidl (im^es).. 

.56*82' 

60*69 

56*46' 

52*44 

66*33' 

48*64 

55*66' 

.45*05 

52*52' 

42*98 

56*25' 

85*18 

65*89' 

86*05 

62*76' 

87*95 

62*16' 

52*32 

'65*04' 

48*60 

50*46' 

54*58 

68*20' 

56*56 


H 
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Jlanu/aetunSf C<wimmicaiion, — ^Tlie manafactnring 
{atercBts bavQ increased rajndly during tlie last decade. The 
Buceaa of Statistics reported the wue of manufactured 
products for 1878 at ^86, 060, 280, and the mercantile 
trade sales at $300,323,256. Ihe increase of irealtii is 
doTrn 88 fdlows hy the appraisement for taxation i 

1850 .$202,850,261 

I860. 411,042,421 

1870. 688,465,0^4 

1880. 767,887,172 

On April 1, 1880, there \rere aixtj-thxee rail^ray eo^ 
poration^ \rorki^g 4963 miles of railway in the State, tia^ 
verting eighty-five counties, and appraised for taxation at 
$38,442,941. So completed does the railway system cover 
the State that one con go mm the capital to almost any 
county and letnm the same day. geographical position 

of the State is such that all the main raiboad throngh-lines 
between the east and west have to cross 
Ad^tmtiratim»«---Tbe State is divided into ninety-two 
connties, containing about 400 sqnate mfles cacL llie 
governor is elected for font yeeis. ^e le^latnre, which 
meets hieunally, contists of a senate of fifty, ehact^ for 
four years, and a honse of representatives of one hundred, 
elected for two years. The judges (five) of the supreme 
court are^elected for six years. The State has thirteen 
repmentatives and two senators in Oongc^ All popular 
elections are hy ballot. All elections by the lej^slature are 
vm we. The State has no permanent debt The con^ 
^itution declares that no debts tiiall be incurred by the 
btate except to me^ casual deficits in the revenue, or to 
provide for the public defence, repti invasion, and suppress 
insuttectfon. Ou tEe orgaaizatiou of Indiana aa a terrU 
in 1800, Vinctones was made iEe capital : wten the 
State Qovemmmt was formed in 1816, the capital waa 
fixed temporsnly at Corydoi^ until prorision could be 
made for tlw permanent seat at IndianapoUa, to which it 
was removed in I 82 i, 

EduMtion.— The foundation of the free school system 
^ emitting the StaSto 
Government presented a section of land in 
in^brtante for free sdioob. A mat 
odmice rms made in 1851, when in framing the new^! 

to fendsfhen belongix® 

to the State, with all penal fines and forfeitures accndK 

a)MM conebt^ a rommon school fond, the ptinS to 
TW« ^ twlion only. 

“«»»«»» sehooi fnadhlM 5**5w.?9V8 


(Cktholic5 at South Bend, and Eatlham College (Friend) at 
ttichmon^ 

Population.-^lxi Mint of poimlatton Indiana ranks as 
fifth Bute in the Union. The white inhaUtants in 1765 
are stated to have consisted of a few French familiy 
along the ‘Wabash, The following table shows the popvda* 
tion at decennial periods during this cental, 


Yen. 

WUte. 

ColontcdL 


1800 

1810 

1820 

1880 

1840 

1860 

1860 

1870 

1880 * 

4,677 

28,890 

146,768 

389,399 

678,698 

977,164 

1,338,710 

1 655,837 

208 

680 

1,420 

3,682 

7,168 

11,262 

11,428 

24,668 

4,876 

24,620 

147,173 

343,031 

886,866 

988,416 

1,359^428 

I 1,680,637 
1,976,261 


Total. 


The State nniTCmito’k’ot S2,m,8?2-sj 

newal Kbool at Terre Hautn^^ fi?*^’ 

« to fit itspupaa tol^m * T. . of the faf i p r 

PerdnalJifiv^t- i***® common an]hft<.i B 

tfe conlrcl of rd^ma 

Unlveraty (Methoili^ “““*8 which ate 


ixiruni lUT loov suows a oenatyoi popuJanos ox 
57*8 persous per square mile. 

The following are the chief towna, with population in 
1880;~Indinnapolis, 75,074} Evansville, 29,280: Fort 
|®»880; Terre aiule, 26,040; New Albany, 

13,279 ; Rich- 

mona, 12,473; Logaus^rt, 11,198; Jefiersonvillo, 10,422. 

Tt consUtnted n part of Kcw Fnmte. 

the Jcsmts as early as 107® At the beninninc ot 
the French cjicned o lino of eowmatkaSon 
SSn th^hssisrfppi Vy way of the Menme^TtV 

basD, and Ohio riTcra Trodinc uocU lor barter witb Ap »!»»;«*«■ 

Maumee^ where is bow flic dty 
w Fort Wmo; at Onoutcuon, on the Wea Pndrie. near flic ntv 
VbiceMcs on the wXdl. ^iSS 
Nations ww also estahlbhed ly the Jmit fatlim, in lli* 

tbe close of tiic Pxcucli 

1 / 6 S- 4 , laC tomtOTV cast of flic Miftdsrinnt A«a^ 
the Ohio IN^ under British dominionT^S^Oic ™ 

colonies. Colonel (Lane 
anotmcdforee, tookiKaacssfanTtEe 
tettuorj^ mibing the Auicncon fiou at Vinceniiefi in I77a Hi* t'Uja 

oud^hnowle^ 

of Indiana, is aitnated^at 

Union in 1 ^ Federal 

Creek and White The sL Jt?*® confinence of Fall 
of tie anbreken Wt dfl SL “ *® 

civUiation, and oi^^W borders of 

*0 k, 
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middle of the ground as the centre of the proposed capital, 
Ilalston laid out the town after the manner of Washington 
city, which he had helped to survo}'. 

Four avenues radiate from the centre to the four comers 
of' the city. The streets and avenues are 90 feet wide, 
except Washington, the main street, vrhich is 120. The 
city has now outgrown its original limits, and extends i 
miles in length and 3 in width. It is built upon a level 
plain and surrounded by a fertile country. It was in- 
corporated in 1836, and received a city charter in 1847. 
Its growth is shown by the following table : — 


Vcor. 

PopulatSun. 

Assessed Value of Property, 

1850 

8,090 

82,320,185 

1800 

18,113 

10,700,000 

1870 

48,244 

25,981,207 

1880 

75,074 

,'i0,25J,934 


In 1847 the first railway entered the city. Within a 
few years thereafter other lines were constructed, until now 
twelve main lines conveigc in the Union Depot About 
one hundred passenger trains, connected with cvciy part 
of the country, enter and depart daily. The numerous 
tracks being oii a level with the surface of tho streets, 
the obstraction and danger at the numerous crossings 
became very great on account of the increase of railway 
trafiic, so that in 1877 a loop line, called the *' Belt,” had 
to be made passing round the city, to connect the various 
railroads. By means of it tho “through freight cars" arc 
convej'cd past the city without blocking the traific. 

Indianapolis is in the centre of the swine-prodnemg 
region, and pork packing is one of the chief industries of 
the city. The number packed in 1877 \vas 420,000 head; 
in 1878, 766,000; in 1879, 677,809. It is also largely 
engaged in the grain trade. The railways have been of 
greatest service to Indianapolis, compensating for its want 
of water transit. The manufacturing and mercantile 
interests, which are largo and increasing, are tho natuml 
result of the city’s extensive railroad connexions. 

A system of graded free schools is maintained all the 
year. The city sdiool property is valued at 81,041,000. 

In 1871 a public library was established, and is supported 
by taxation, which now contains 36,461 volumes, and is 
rapidly increasing. Tho masonic temple, oddfellows' hall, 
post-office, U. S. arsenal, and chamber of commerce are 
handsome buildings. Tho Marion county court-house, 
standing on a public square in tho heart of tho city, was 
completed in 1877 at a cost of 81,411,524. Tho exterior 
is of Indiana limestone, the interior of iron and marble, 
with frescoed nulls and ceilings. Its dimensions are 1 50 by 
286 feet, and 240 feet to the top of tho dome. The prin- 
cipal benevolent institutions of tho State, viz., tlie institu- 
tion for the education of the blind, that for the deaf and 
dumb, and the hospital for tho insane, are located hero ; 
they are handsome and commodious buildings, tho last 
having accommodation for 1313 patients. The State 
reformatory for w'omcn and girls, where all female ofiend- 
ers are imprisoned, adjoins tho city. The institution is 
under the management of a board of control, composed of 
women chosen by the governor of the State. In 1877 the 
State began the erection of a new State house, to bo com- 
pleted in 1888, at a cost of 83,000,000. This will be 
one of tho most imposing capital buildings in tho United 
States. 

iBy law tho power to incur permanent debt is limited 
to^a sum not exceeding 2 per cent, upon the assessed 
^uli^o of the property within tho city ; and the rate of 
taxqtion is limited to 90 cents per $100 for municipal 
purposes, 20 cents for public schools, and 2 cents for free 
librairies. . (a. an.) 


INDIAN ABCHIPELAGO. The East Indian Archi- 
pelago or Malay Archipelago, the largest island duster in 
the world, lies to tho south-east of Asia .and to the north 
and north-west of Australia, and bears the impress in many 
of its most important characteristics, both natural and his- 
torical, of this twofold relation.^ 

As the archipdago does not form a political unity, i ‘ 
different writers assign it very different limits, according as ^ 
they are influenced by one set of considerations or ouo^er. 
New Guinea to the cast and the Philippines to the north 
are sometimes induded and sometimes excluded ; Sumatra 
is sometimes regarded as the most western member of the 
group, and sometimes that position is given to the Nicobar 
or the Andaman Islands. From the following survey of 
the extent of the archipelago the Malay Peninsula and New 
Guinea arc exduded, but the Andaman Islands ore admitted 
as having at least an ethnographical claim. The Balintong 
Strait, about the 20th parallel of N. lat, may be taken as 
the northern limit; and but for a sin^ portion of the 
islands Timor and Sumba (Sandalwood Island), with their 
insignificant adjacencies, the southern limit might be 
stated as the 10th of S. lat. The Andaman Islands take 
us as far west as 93* E. long., the Am Islands as far east 
as 135*. The equator passes through the middle of the 
archipelago; it successively cuts Sumatra, Borneo, Celebes, 
and tiilolo, four of the most important islands. To adopt 
lilr Wallace’s graphic 6entcncc.s (noting that he embraces 
New Guinea and the Solomon Islands), the archipelago 
“includes two islands larger than Great Britain; and in 
one of them, Borneo, the whole of the British Isles might 
be set down, and would be surrounded by a sea of forests. 
Sumatra is about equal in extent to Great Britain ; Java, 
Luzon, and Celebes arc each about the size of Ireland. 
Eighteen more islands are on the average as large as 
Jamaica ; and more than a hundred are as large as the Isle 
of Wight.” 

The statistics of the area and population of the several 
islands can only be given np])roximatcl 3 ’. The following 
table is based on statements contained in the sixth num- 
ber of Bchm and Wagner’s Dk' Jivivlkemng Her Erde (Gotha, 
1880):-- 


.Aluii. ‘ ropulation. 


& IJ . 

I. Aiulnmnn mid Nicobar IbLiiids. ; 3.192 

II. Sniida mid Molucca InlondH-. . 

<1) nnmeo group .295,007 *^1 \n, | 

(2) SitmiKm group. !70,45< 

(a) ,lAVA proop. 50,810 „ 

(•<) Lcsftr Siiiifla group... 

O'l) Soutli-WesttfiTi gioiip. 2,0*Jl „ 

(C) Teiilmlicr, Aru, and 

Kc A.S.V: ,. 

(7) 20.51!* .. 

(8) Cclebci group 77,250 „ 

III. riiilippiue Islands 114,006 


20,000 

27,343,000 


7,450,000 


773,008 |34, 813,000 


The total area is thus rather less than that of British 
India, and the population mther more than that of Great 
Britain and Ireland. 

The^ islands of tho archipelago nearly all present bold General 
and .picturesque profiles against the horizon, and at thoAPP^ai^ 
nnoa. 


^ For more detailed information respecting the several islands and 
groups of tho archipelago tho reader is refen^ to the separate artides 
HoRxnOj Java, Sumatiia, PniumNs IsLAims, kc, 

• Various snbdi visions Imvo boon suggested of tho groat Suiida and 
Molucca groups, wlildi may bo described ns tlie Indian Archipelago 
par exeellenee, Air Wallace arranges them thus : — The Indo-Malay 
/stonds— Borneo, Java, and Sumatra; the Timor group — Timor, 
Fiores, Sumbawa, and Lombok ; Celebes^ witb the Sulu Islands and 
Buton; the Moluccam grai/p— Buru, Gmin, Batolnan, Jilolo, and 
Moriy, nrith the smaller islands of Teruntc, Tidore, M^ian, Eaioa, 
Ambo^mo, Banda, Gorani, and Matabcllo. Tlie Ke and tlie Am 
Islands ho treats along witli Novr Guinea. 
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from 


same time l3ie character ot the scenety varies 
island to island and even from district to district. The 
mountains arrange themselves for the meet part in lines 
running either from north-west to sonth-east or from west 
to oast. In Su^tra and in the islands between Snmatra 
and Borneo the former direction is very distinctly markedi 
and the latter is equally noticeable in Java and the other 
Bouthem islands. The mountains of Borneo rise rather in 
diort ridges and clusters from the plain, like islands from 
the sea ; the arrangement represented on even what are 
considered authoritative maps being, like much else in the 
carto^phy of the archipeia^^ the product of imagination, 
Nothing in the general physiognomy of the islands is more 
remarkable than the number and distribution of the 
volcanoes, active or estinct.^ Banning south-east through 
Sumatra, east through Java and the southern islauds to 
Timor, curving north through the Moluccas, and again 
north frw the end of Celebes through the whole line of 
the Philippines, they form as it were the rim of a great 
atoll (to use Dr Schneider's phraseology), rodely resemUing 
a horseshoe narrowed towards. the point. Ihe loftiest 
mountain in the archipelago would appear to be the 
famous Kina Balu in Borneo j the loftiest of the volcanic 
peaks are Indmpaza in Snmatm (12,256 feet), Semeru 
m Java (^12,238), Cfnnong Agong in Bali (11,726), and 
Tambop) m SvtmhBxra (932t feet). 

Au important fact in the physical geography of the 
archipelago is that Java, Bali, Sumatra, and Borneo, and 
the lesser islands between them and the Asiatic mainland, 

^ submerged banii^ nowhere more than 
100 fathoms below the surface of the sea, Trhroh may be 
coMder^ a continuation of the continent: while to the 
eut the depa of the sea has been fouud at various places 
^ fa&oms. As the value of this 
Jfe\Pwticuliitly am^ized by Mr TTallace, the 

and BtrikM nortTto the east of Borneo, 
baa ngbtly received the same of Wallace’s liae. m 

Keen^^b^t*^ sarrounded 

by^ep sea, but are counected with Borueo bv of 
two narrow submarine banks." * ^ 

atcbipeiigo baa not been inTesacated 



mineia«hMwJSf/ .“Memoria geblogrcol 

by Dr rI^a ^ summarized 

^lla^-ostlnd. AichiS?^ 
mlca^ist^ Immblendl rfca 

tematked is geolosicallv on’. a ®sy ^ 

mkmds), Ceram, ^iton w fenown of the 

found in Banka (where thevc^i***!. are 

Billiton, and the T man ^ famona rin-mines), 

bonifeSns Bmit«e archipelago/'s: 

coalofBatchianisappSvLn® tbe 

Catboniferons xotiasa^ uJa English 

ate thou At by Van ? ^,*‘®®a8ures of Bo^o 


rocks, the latter represented by Oolites in Timor, by a 
ootnlline limestone in Celebes. Cretaceous rocks occur in 
both these islands and in Celebes Throughout the whole 
archipdago the Tertiaiy formations have a wide derdop- 
ment both iu their Eocene and their Miocene divisions. 

The latter is rejircsented by foraminiferous limestone, and 
the former by uummnlitic limestone. Lignite is freely 
distributed tliroughout tlio Tertiary strata of Java, Sumatra, 
and Nias. Among ttie rocks of economic importance may 
be mentioned granite of numerous kiud^ s}*eaitc, serpentine, 
porphyry, marble (at least in southern Java), sandstones, and 
xnana Coal is worked successfully in Sumatra, Borneo^* 
and Labnan. Diamonds are obtained in Borneo^ garnets 
in Sumatra, Batchian, and Timor, and topazes iu BateWn; 
antimony in Borneo and the Philippines j lead in Sumatra, 

Banka, Flores, and the Pbilip]nncs; and cppper and 
mala^te in the Philii^incs, Timor, Borneo, and Sumatra, 
lion is pretty frequent in various forms, and in some places 
might ho successfully worked. Gold is not uncommon in the 
older ranges of Sumatra, Banka, Cdcbc^ Batchlas, Timor, 
and Borneo. Manganese could he readi][>' worked in Timor, 
where it lies lu the carhouifetoos limestone. Flntiunm is 
found in Landak and other parts of Bonico, and mercniy 
in smoli quantities in Java. 

The metrology of the archipelago has hitherto been ^rctcom- 
studied only in a very vague manner. For Batavia, in- 1^»’- 
deed, there exists n mass of observotions ; and the Observa- 
tory there is extending the region of its investigations^ At 
the close of 1879 it had one hundred ond twenty-five 
rainfall stations, A magnetic survey of the islands has 
baen made by E. Van Bqckcvorsel, whose report is pub- 
I p® Academy of Scicuces of Amsterdam. The 

I most striking genetal fact is that, wherever that part of 
( the Bouth-east monsoon which has passed over AualraUa 
stnm, the ciuuatc Js oomimratively dry, nud the vegeta- 
tion u less luxuriant and loacious. The east end of Java 
ejp., Jm a less rainfall than the west; the distribution of 
the min on the north coast is quite different from that 
on the SQfUth, and a similar difference is observed between 
the east and the west of Celebes According to Dr 
?/ rte E«8< ArvAipelaffo, Fira 
^ tlie Bntntian 


Tear, 


metwrological office, is printed* in ISnSrA tKSS 
tST oat of fifty-nino the annual rainfall exceeded iS 
jnAes, and at five stations 200 in Aes... Tbo binbost reiris- 
282 indies, at Padang PanOwS). 
rin Trtn JnOMoon, beginning in October and lasting 

po^wfnlJy felt. Exposure to its direct 
rays m Tunw, for example, “at any time between 9 A.it 

blister “would 

gr^S^fo^s^eS Moni to tbat Yrgria. 

_ or isss. strikingly predominant.® Me 
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field for botanical reseaixdi in the archipelago is still vast 
and aUuring. Among the vety giants of the forest the 
unregistered species must be numerous ,* and, if ire d esce nd 
to the minor forms, it is a rerj- poor collection .that does 
not yield sometMng absolutely new to science. The ferns, 
tile pitcher plants, and the OKhids ore especially numerous, 
and have attracted particular attention. “ The volcano of 
Fangerango in Java is said to have, for example, yielded 
three hundred species of ferns and Mr Burbidge, in a 
short excursion in Borneo in 1879, found upwards of fifty 
species that had not been previously obtained in the island. 

For detailed information in regard to the flora, the reader may 
consult 0. G. le Beiniranlt, ffOer den Character der Vegdation atif 
den Jitseln des Ind. jirdtijicls, Balin, 18!^ j Belanger, Sotani^ue 
dti Voyage avxlndea Orientdlea, 1825-1829, Baris, 1832; thoTarious 
works of C. L. BlnmcCJ/itseim lotanienmLugd.~Bat., Leyden, 1849- 
51; Oolleetion. des ordiiddes, Amster., 1858, &c.); B . H. do Triese, 
JCourelles Jtceheivies la flare des jpossessions Keerland. anx lades 
Or.f Amst., 1845; Hasskarl, Oatalogvaplantarum in liorlo lotanico 
BogoricMl euUarum, fieri., 1844; F. Dozy and J. H. Molkcnbocr, 
Bryologitt Jdtaniea sett deserfptio niitscoruin frondosortim AtcIi. 

Leyden, 1844-58; H. Zollinger, Sydem. Versetehniss der im 
Ind. An*. 1842-1848 gcsammeUai .... Pfianaea, Zurich, 1854; 
Miqncl, F?oro ranBederlandsehlndiS, Amst, 1855, Annales Mtuei 
BotanieiLttgauno-Balavi, 18Q&,ttadJllttstralionsde la flora do FAr- 
ehipel Jndtea, 1871 (coatinned by Suiingar). 

If we turn to the economical aspect of the vegetation, 
whether natural or cultivated, we caunot fail to be impressed 
by its varied resources. The Jist of f rnits is a very exten- 
sive one i though unfortunately it is only with a very few 
of them that the untravell'ed Buropean can have any 
practical acq.aaintance. Besides the orange, the mango, 
the mangosteen, the pomato or shaddock, the gnava, tlie 
pa^^aw, and the jack fruit, we have the rambutan, the 
tarippe or trap, the jintawan, the tampu, the bilimbing, 
the mamhangau, the laugsat, the rambi, and the jambosa. 
The name at least of the durian is now well known (see 
DuitiAx), and nearly as strange is the hawangatan (Sco?^ 
doprasum berneense), of winch the fruit, the leaves, and 
the branches have oil a strong odour' and flavour of 
onions.^ Of what more distinctively desert the of 
food-plants the variety is equally notable. Not only are 
rice and maize (usually called djagong in the archipelago), 
sugar and coffee, among the widely cultivated crops, but 
the cocoa-nut, the bread fnut, the banana and plantain 
(usually called pisang in the archipriago), flie sugar-palm 
{Amiga ^echttrif era), the tea-plant, the sago-palm, thecocoa- 
tree (which corionsly yields the favourite beverage of the 
Snln archipelago), thegronnd-nnt, the Oaladivm escnlenum, 
the yam, the cassava, and others besides, ate of practical 
importanca The cultivation of sugar and cofiee owes its 
development mainly to the Dutch ; and to them also is due 
the introduction of tea. They have greatly encouraged the 
cultivation of the cocoa-nnt among the natives, and it now 
flonrishes, especuilly in the coast districts, in almost every 
island^in their terntoiy. The oil is very laigcly employed 
in native cookery. ^Ile sago-palm is most abundant in the 
island of C^ram, but is also found growing wild in Borneo, 
Celebes, Timor, and other islands of the Moluccas, in the 
Linga archipelago, and in parts of Sumatra. The product 
IS mainly prepared for export Pepper, nutmegs, and cloves 
were long the objects of the most important branch of 
Dutch commerce ; and^ camphor, dammar, benzoin, and 
other products^ of a similar Mud have a place among the 
exports, ^dia-rabber and gutta percha are no longer ob- 
tained to the same extent as formerly. ^ 

To tim naturalist the Indian archipelago is a region of 
the highest interest; and from an earty period it has 
attracted the attention of esqilorers of the first rank. 


yet the list of its living forms is far from being completely 
ascertained. The best known district is western Java, and 
Timor, the Molucca^ and the Papuan Islandh have for the 
most part been well explored. Only parts of Sumatra, 
Borneo, and Celebes have been worked, and most of the 
other islands have yet to be dealt with.® Zoologically the 
archipelago beloi^ to two distinct regions — ^the eastern or 
Papuan, and the western or Malay or Indian. This latter 
region, according to August von Pelzeln (“Ueber die 
Malayische Saugethiere-Pauna ” in Festschrift stir Feter 
des I^nftindneanzigjdkrigen Bestehens der R.K. Zool.-Bot. 
GesdlscJiaft in IVien, Vienna, 1870), comprises southern 
China, Tibet, the Himalaya, and Farther India, as well as 
the islands of the archipeiago up to 'WaUat^s line. He 
finds six genera of the Qvadrumana, fourteen of the Chiro- 
ptera, five of Insectivora, fourteen of the Camiwra, six 
of the FodentiOr, of the Edentata one only (jUdnis), five of 
Buminants, and three of Pachyderms. Sumatra indicates 
a connexion with the Malacca peninsula by Eemorheedits, 
the elephant, Ggmnvra, and the tapir. Pithecus, Tarsias, 
and Plilocetxus seem peculiar to the Sonda rwlnwria 
Philippmes hove Sentnopitheeus, Maeaeus, Cynopithecus, 
Galeopitkeeus, Pteropus, Taphogows, Vespertffis, Viverra, 
Paradoseurus, Pteromys, Mas, Etisa, and Cervuhis. 

In his various works Mr IVallace has made the Budirii reader 
familiar irith the most striking features of zoological distribution 

the flrclupolPgOi and in liis Xsla^id Xstfe^ ospcciallyy tlio nmitho- 
receire^rticnfer a^irtion. ^ Fot detafls in tegnd to the mam. 


^ Burindp a interesting chapter iu Ids Gardens td (he Stm, 1880. 

; Comp^ Musschenhroek, Mededeelmgat omirent grmdOoflen uit 
bet cost. gedeeUe van onsen Ind. Arehi^ Briel, 1880. - 


Mis and bitds, see Hoisneld, Zociogieal BescareJies in Java and the 
Neighbouring Islands, 1834; VauTemminck.ifonopranktcsdeilfam- 
mologie, 1827-1829 and 1885-1841; Ferhandelingcn over denatuur^ 
lijbe gesatiedenis der A’ederlandsehe overaeesehe astUingen, eontoin 
Mg papers by S. Muller and H, Schlcgel ; zoolocicM appendix to 
BelcJiers Voyage of H. M. Ship Samarang," Lcmd., 1860; H. 
Sclilegel, Musium dhist. naittrdle des Pays~Bas.; Bevae tnith. ct 
erit. des (hlledions, Leyden, 1863-16; Id., Mem. sttr/esqiiadrumaues 
e( les eheiromres de Farchipel indicn, Amst, 1884 ; Id., Be 
Vogels mn Federlandseh Indie besehreten en afgebeeld, Leyden. 

1876; Yon Hosenbeig, “ Oi-ciziehtstahellen voor de Ornitholozie 
Indischen ^ipel" in Acta Seient. Ind. Hecrland., pSrt 
r,; T. Saivadon, "Catalogo sistematico degli uccelli di Bornro " 
in Annalidi Genom. To the herpetology of the nreliipelago valu- 
able conMbutions have been made by P. Bleeker, A. C. J. Edeling, 
and A. B. Heycr. Like so miicli else of value, their papers are 
mainly to be found in the A^at. T&ds. van AW. Ind. For the 
nsucs the great modern authority is Sleeker, whose principal work. 
howevCT, ^ loft unfinished (Atfos fcftttpoZopignc &s Indes mien- 
tales Aeerlandaises), and whose smaller contiibutions are scattered 
tiuongh more than a dozen periodicals. 

^ The ethnology of the Indian archipelago does not lack.Ftbno. 
Its difficult problems ; but some outstan&ng features are ^87- 
easily described. There are at least two main native races, 
the brown long-haired Malay and the darker-skinned 
f^zly-haired Papuan. And fo these more recent explora- 
tions make it almost certain that a third and probably 
more thoroughly aboriginal race— the Negrito— must hr 
added, though even specialists who have had opportunities 
of direct observation, are not nnanimous in regard to this 
noteworthy element. The Malays are subdivided into an 
immense number of tribes and peoples in the most various 
stages of civilization, and broadly differenced from each 
other by physical and linguistic characteristics. Of chief 
^te are the Malays proper, the Javanese, the Bagis, the 
ugalas, and Bisayas, the people of the Moluccasi, the 
Dayato (mainly in Borneo), the Battaks of Snmotra, the 
Sula islanders (closely similar to the tribes of northern 
Borneo). The Papuan race is chiefly to he found in the 
eastern section of the archipelago. Besides these three 
races, whose first connexion with the archipelago dates from 
before the dawn of history, we have a variety of intrusive 
elements, >. traceable by more or less strictly historical 


» See PtotoasotYatVa valuable mouogtapb, OuerzieRt -wm ketoeen. 
fe h^&zonder doorjfederiand, gedaan is ^ de JSennis der We^ 

vaaFedsrlemdseh Indie, Leydei, 1879. ^•^ms aer jraum 
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ctocaments. A Hinda strdn is eridcnt in Java and others 
of the western island; Moors and Arabs (that as'the 
names are used in the archipelago, Mahometans from 
varioQS conntries between Arabia and India) are found 
more or less amalgamated withmai^o! the Malaj peoples; 
and the Chinese form^ in an economical point of view', one 
of the most important sections of the commnnity in many 
of the more ci^ized districts. Chinese have been estaV 
lished in the ardiipdago from a very eaiij date : the first 
Dntdi invaders fonnd them settled at Jacatra ; and many 
of them, as, for instance, the colony of Temat^ have taken 
so kindly to thmr new home that they have acqmred Malay 
to the disnse of their native tongne. Chinese tombs are 
among the oljectB that strike the tiaTeller’s attention at 
Ambqma and other ancient settlements. 

For the cthnologv of the archipelago, see Mdnieke, Ueber die 
ToIkersUmme deslnA ATcMpehffios," in Annalen der Frdhundf, 
1681} Spencer St John, "The Popiwtion of the lad. Amlu," in Jout* 
nal^tiUlnd, Arehipaago, 1849; 6. ‘VT. Earl, 77te2Caiiiej:aeesqf 
IkcJtid, Archil PtipimitSf Load., 1858; Logan, "OnthcEthnoloey 
of the rnd. Arch.," in Joirr. of Ind, Arch.^ 18*7, 1850, ISM. 
1853, 1854; and the rich coUeetions^the TUdMtJtrffl v, Jno. T, L, 
cn Vi KwMe. An excellent sammazy of the snQect hr A. H, 
Keane rriU be fofondas on appendix to irallace*sjfi 0 //nhr ^0 (Stan 
ford’s Compendiim Ooog^jAy and Trav^ LoniL, 1879. Sec 
also the same vritex’s papers in Kature, 18S1. 

Lm* There is a vast field for philological ex]fioratiQns in the 
archipelago. Of the very great number of distinct Ian- 
gu^es knoim to eadat, few have been studied scientifically. 
The most widdy distributed is the Malay, which has not 
only been diffused by the Malays themselves throughout 
the coast r^ons of the various islands, but, owing jmtly 
to the readiness with which it can be leem^ has become 
the common medium between the ISaropeans and the 
natives. The most cultivated of the native tongues is the 
^vanes^ and it is ^ken a greater number of people 
than^ any of the others. To ih Sundanese stands in the 
relation tlmt ^ German holds to High German, and the 
Madmese m tiie xdation of a strongly individualized dialect. 
Among the other languages which have been reduced to 
TOtmg and ^mmatically analysed are tbe Baltoese, 
Javanese, the Battak (with ite 
Macassarese (see the 

^ F. MattliM). Alfurese, a vague term mean- 
mg in the mouto of the natives Kttle eWthan pagan is 

^ causes their language to 

be pretty widely spoken, ^litfli^ however, by Eu^ns 

OKra«d. teattlToSVSS, wK" ** 

’”^«8 tta OTpSiX 

Eqnaw The diahiKnrtM I^ortwa of 45 to the 
S Java ha^ae 

» the Phihoinnea *? “^*1 and 

islands the ^ase 3* remaining 

that when left in thrir nBfnmi nronld appear 

«tion the natives iacrewJJ^rf’T ?”““*-*avage con- 
some cases hatdlv “ nmnber^nd in 

WH««i R)lit5«ii^ &«! ground. ^ 
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State of Sarawak. The Dutch are by far tbe most influen- 
tial power in the archipelago. The Spanish authority is 
confined to tbe Fhilippincs and the Sulu archipelago, — the 
latter rendered trilmtoiy to them Joy the native sultan in 
August 1878 in reiuru for an annual subddy' of 2400 
doUars. The English, if the island of Singapore be con- * 
sidered as belonging rather to the Malimca Feninsido, 
possess only the island of Labuau (19,350 acres), acquired 
in 1847, — ^though the establishment of the British Bornean 
Company in the north of the island may prove the Login- 
ning of a new acquisition. To the Portuguese are subject 
part of Timor and the island of Kambing, in all G192 
square miles. Tlie Dutch on the other hand claim, besides 
an area of 149,820 square miles in western l?cw Guinea, 
a total territory in the archipelago of 566,383 square mUesi, 
or forty-four times as much as the governing country. Of 
tbe i^y inde})endent native states the largest is that be- 
longing to tbe sultan of Brunei (Borneo) ; it is estimated 
to have an area of about 88,000 square miles 

The Batch difide their territory into two great diTirions-^(]) The 
Java and Madam, and <2) the Outer Posscs^ona T^lic fonuer, Batch 
which comprises also Bali and I^nbok, is adminisimtirely divided tertiloxy 
into twenty-three residcneies, wliich are subdivided into 'dcitart* 
meats or assistant residencxe^t. Dio Outer Possctoions are oxganxn d 
rn a stmilar manner, hut scv'cral portions of them— the IVcst Coa^^t 


or Sumatra, Celebes and its dcpeudenclcs, and Achin or Atjh— con- 
slime ^vennsents vrStli nsiuencies under them. Of tbe otlnr 
RsidcncicB the principal arc thow of the Ea&t and South-East coasts 
of Snmatra, Bionw and its deiicndcncics, the island of Banka, 
imtern wrneo, Sonthem ana Eastern Boinei)^ JUenado in the 
iwrOi of Cdchcs, Timor, Anibt^a, and Tirnatc, the last bciiic 
nominally the most exteusive of rdl, from including an unusual] v 
liMpwportion of native territoty. ^ 

The aec^&n fmiucntly made against the Dutch that they fur- 
nished iittie inAinnatiDu about their l^t Indian ¥iossc.sions has 
long was^ to have any foundation in fact. The Goveniuient wib- 
f “i le^ JJr,erin« Mmanakrow AederfanV* 

/fitfid (that of 1£80 contains npwatds of 1200 paces); and ei\rv 
7 ? .*<» ‘J>e, P»fel» parliament a rolumiiious 

iatonfon/ fWajr, containing elaborate details on all derartineuts 
of .,T^<‘TO'dschfi/( nor Xtdt7lan& Jndit 

^n.i Lt. ’i. confrened by a aodety of statesmen 

Iw/iSr ^ (Zalt^mel), the B^mgen M die Trnil- Band- tn 
rof/vn^umfe ran ^etkrl^tndKh Indie of the Boval Institute at the 

lIollMj^n ?i.?r H’f * 1 ^ *’'‘® intcttst taken in 

llouand in the Ea»t Imlmu possessions. Of the numerous neriodi- 

** “ ifflouchto mention tbe StuliJitk tan 
re» »/«««& pfanftrt/itfii u Builctamy, the 
ttm M Aottn /nMitttt roor Innaiieitni the VerAand* 

tS V" t>» GtnttskmUlig 

* 1 ^' r'yre'-fefd ea XondioBw. Another 
^Tbe imnnioK^* ^**v: Soc. IS published at Sainanuig. 
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mission was obtained br only 749 “Europeans’'^ (including Arme- 
nians and Persians^ ana 1421 Arabs. Slavery was abolish^ in tlic 
strictly Dutch pornons of the Indies on the 1st of Januair 1860| and 
under Dutch influence it is being abandoned "by the native states. 

The functions of the ^vemor-gencial of the Dutdi possessions 
niay briefly be described os those of a viceroy. He has command 
over the land and sea forces and supreme supervision of all parts of 
the general administration. His also is tlie right of declarihg irar 
and peace, and of concluding tiieaties with the native princes and 
peoples. No sentence of death can bo executed in time of peace 
\rithout Jiis authority! and he exyoys the right of mercy and 
amnesty withm certain definite limits. 

The governor-general is assisted by a council (Haad van IMier- 
IandsiAIndie)g consisting of a vice-president and four members (all 
named by the king), assisted bj a secretary. In relation to the 
executive the counm is an advismg body ; but in the exercise of the 
legislative functions, and in certain definite cases, if the governor- 
general disagrees with his coundl, he must appeal to flie king for 
direction. The council has itaseatat Batavia, ana meets every Fmay. 

The governor-general has besides a cabinet called the “general 
secretanat,” the head of which is the general secretary (assisted 
hj tivo Government secretaries), who acts as referee and adriscr of 
the administration. Besides his strictly secretarial duties lie com- 
piles the StaatshTad van Nederlandsch IndiS and the Jicffcrings 
Almandk voor Kcderlandselh IndiC (published since 1816). A 
general chamber of accounts for the Dutch East Indies, consisting 
of a president and six member^ has its scat in Batavia. 

The administrative departments have undergone considerable 
changes from time to time. At present there are five directors — (1) 
of inland administration, (2) of education, religion, and industry, (3) 
of publiccivil works, (4) of finance^ and(6}of justice, the lastada^cd in 
1869. To the department of justice belong, not only the supervision 
of the courts and law business, but that of the mesdxLmers and haedeh 
IcavMTB or chambers of wardship and legacies, the granting of right 
of r^dence, the control of tiie press, and the right of puwo 
meeting. The supreme court has its seat at Batavia, and there is 
an daborate and intricate system of subordinate courts of justice, 
European and native. It is only tlie chief officials that are Europeans, 
in accordance with the dominant poUqr in the whole constitution 
of the departments of inland administration and justice, that the 
relations of native with native should be loft as much as possible 
in the hands of native courts. In all about two hundred native 
princes are trihntaiy to the Dutch authorities. 

To the department of finance belong (1) the taxes and rcsonraes 
of the colony, farmed or unformed, so far as they do not depend on 
some other department ; (2)^ the control of public auctions ; (3) the 
mint ; and (4) various duties connected with the colonial budget 
and the colonial treasury. Tlie custom of farming a large part of 
the reyenne has long been in and despite the tlieoretical 

objections to the system, it has one £^t advantage, it pays. The 
sale of opium is one of the piincipm Government “farms.” The 
cultivation of the poppy is ahsolutdy forbidden in the archipelago, 
and the demand is sa&ficd by im 2 )orts from British India and the 
Levant. From the Goremmont supply so obtained the contractor 
is obliged to take a certain definite quantity at a high fixed price ; 
beyond this he may purchase at ordinary cost price what he finds 
requisite. The total gain from this monopoly ivas £1,259,212 in 
1879, though the local authorities are instructed to do all in their 
power to prevent the spread of opium-eating. The whole of wliat 
are called “tlie lesser resonrccs” of tiie Government, consisting of a 
curious miscellany of taxes, do not yield a third of tlfc opium revenue. 
Of the brandies of the revenue not farmed, the chief ore the customs 
or import and export duties. The average these yielded for the five 
years 1874-78 was £720,378. Two important taxes, known os the 
personal tax and the income tax, hotli levied on European^ were 
introduced in 1879. 

The most stiiking feature in the administration of the Dutch 
East Indies is undoubtedly tills Aat, instead of being a drain on 
the resources of Holland, the colony paj^ annually a most im- 
portant contribution into tlie national exchequer. ‘When these pos- 
sepions were taken over by the molher country they were burdened 
with a lai]g^ deht^ and the financial state of the colony remained 
very unsatisfactoty for many years ; but on the introdumon of tlie 
cultw ^tem in 1830 the aq^ct of aflairs was qieedily dianged, 
and in thefourteen years from 1866 to 1878 there was a dear gain 
of about £18,000,000Trom the colonial administration. 

^ On December 31, 1878, the strengUi of the military forces in the 
Indies was 88,106 men, of whom nearly one half were Europeans. 
This, however, does not indndo the nulitia coins, which were estab- 
lished in certain places. At the same date the East Indian navy 
comprised 27 shi^ and 154 cannon. The strength of the militaiy 
manne was 2934 Europeans and 969 natives, while the vessds were 
manned by 2630 Europeans and 1012 natives. 

There is an elaborate department of education, public worship. 


^ The technical nee of this name extends It to all except Arahs, Moors, Chinese, 
tau ceueially au Mahometans and pagans m ho are cdllcetively dossed as natives. 
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and industry; but it is astonishing how little lias hitherto been 
accomplishedin the European instruction and Christianizing of the 
natives. 

The cdncaiional organization consists of two departments— a 
Eunman and a native ; but it is only within recent years that tin 
the latter has h^gun to attract the active interest of the Govern- 
ment. For secondly European education the great institution is 
the Gymnasium Willem III. at Batavia. In 1878 there were 68 
Government primary schools for Europeans in Java and Hladura, 
and 28 in the Outer Possessions, ivith a total attendance of 7223 
children. With the exception of certain medical collegec, all the 
institutions in the native department are for piimaiy instaction. 

At file end of 1878 these schools numbered 876 ; 214 of them were 
in the Outer Posspsions, In Java and hladura there is a grand 
total of 28,000 native children receiving vernacular education, and 
if the Outer Possessions are induded tiie number must he more 
than doubled. There are nine training schools for native teacliers, 
most of them established since 1870 ; and in 1879 four schools were 
opened for sons of the native princes and aristoenuy. 

The Protestant churches of the Dutdi Indies compose a dmreh . 
union, administered veiy much according to Presbyterian usage. 

Tiie number of preachers and assistant preachers is limited ly 
Government, the former to 85 and the latter to 21, by a royal 
decree of 1863. The Boman Catholics are under a vicar-aposto&c, 
who is also bishem of Batavia, and 20 of their ccdesiastics are paid 
by the state. Christianity has not as yet made much progress 
among tiie natives, the returns for 1878 showing only 174,462 
native Christians, of whom 225 were Qiinesc. In Java and Madura 
tiie Christians do not number so much as 1 in 2300 of the popula- 
tion. Slahomctanism is the rdigion of a laige proportion of the 
natives, and is at present making more advances in lelation to the 
heatiicn population than Cliristianity. lie Dutch Government 
grants passes for about a shilling each to those who widi to make 
we pil^mage to Mecca ; and the numbers who set out in 1877, 

1878, and 1879 respectively were 6893, 5682, and 5488, besides 
about 1500 from the native states. 

The administration of the department of public woiks shows Pnhl 
that the Dutch have not belied their European rqmtation for civil 
engineering and iudnstrial activity in their Indian colony. The 
roads and bridges, canals and irrigation works, whidi they have 
executed in their central island win the admiration of foreign 
visitants. Java is tiie only island which has even the beginning 
of a railway system, hut considerable progress has been made 
there; and the postal and telegrajjh somccs are being nqiidly 
developed. * 

The total imports of iirivate trade (including specie) amounted imtuo 
in 1876 to 116,892,762 florins (1 florin » Is. 8d.), and in 1877 
to 126,066,462 ; and at the same time 5,118,938 floiins and 
27,637,954 florins rospcctively were imported in name of the 
Goremmeiit. Of tlie 109, 177,424 florins of general imports (exclud- 
ingspecio)inl876, 47,094,270 florinswere from Hollana, 38,041^864 
from other countries outside of tlie archipelago, and no less 
27,632,294 from Singapore alone ; and of the government imports 
2,207^611 florins wcreirom Holland and 2,083,910 from Singapore. 

In 1877 cotton manufactures figure among the general imports for 
43,506,127 florins, and VTiins for 3,325,823; rice for 7,798,348 ; 
petroleum, 5,480,103 ; cigars, 2,892,869 ; tea, 2,405,511 ; coals, 
2,268,520; aud iron and iron goods 2,862,525. The opium is the 
most extensive of the Government imports. 

The general exports (siwcie excluded) were 164,229,884 florins for Exr « * 
1 87.6 and 1 61, 863, 449 for 1877 ; tiiose or the Government, 61, 1 68, 108 
and 57,116,672. In 1876 the more important artidcs showed as 
follows :--cofieo (private trade) 34,847,870 florinq (Government) 
54,208,868 florins; sugar, 62,583,164 florins; tobacco for the 
European market, 27,794,755 florins; gamhir, 2,036,592; gutta 
porcha, 1,651,292; benzoin, 582,581; £nimar, 1,026,737; india- 
rubber, 83,171 ; gum copal, 128,075; indigo fortiic European market, 
3,686,942 ; nutmegs, %816,787 ; cocoa-nut oil, 1,220,682 : pepper. 
1,883,849 ; rice, 2,292,907 florins. ' * 

Tlio Portnguese were the first Europeans to visit the Indian Histor*- 
ardiipeli^. Prior to their appearance off Sumatra in 1509 
under Dio^o Lopez la Sequiera, a Hindu civilization, having its 
chief scat in Java, had lloaridira and waned, and Mahometanism 
had succeeded to a considerahle diore of its inheritance. In 1521, 
when the Portuguese name had become familiar in the islands, the 
^niards under Magellan made their appearance from the east 
Ho^Iities ensued, which continued till the treaty of 1529, by 
which the boundity between Spaniards and Portugnese was fi yed 
at 1^ E. of the Moluccas,— a line which iffterwards proved matter 
of di^nte. The two powers were undisturbed except by on im- 
important Frrach expedition till 1696, when the Dutdi reached 
what was destined to be the scene of their greatest colonial achieve- 
menta^ In that year Cornells Houtman appeared before Bantam, 
the c^ef town of a powerful kingdom in Java, and his expedition 
was mt the precursor of many others from Holland. The com- 
mwial suc^ of theje entoprises led in 1602 to the establishment 
of the Dutch East Indian Company, which obtained by Government 
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diarter the monopoly of tbo Dntdi trade of tlie counties between 


tbe Straits of llageUan and the &pe of Good Hope, tilU the rfebt 
of coDdnd^g treaties, appointing gorernon^ &c. The first fleet ( 
sent out by the new Company ouder Van der Hegen nas fnstm* 
mental in capturing the PortugacseibrtofAmbOTDa, end tbe peace 
of Tcores in 1009 set the Dntch free ih>m inteiforence on the prat 
~ In tbo same year tbe states-genenl appointed 


The Uterstiire connected nlth the East Indlui orCbUidago ts n vast snO lajediy 
toonsasine one. For ccnenil Infomunkm ne lui\e--^. Crawfuni, liltt^ry ^ (ho 
M(an Ardttp€la99, £dln.i lSi2(l!» 0 toK; J. II. 3loor, 4Vorfte« tht Mian 
^IrehijMfogo, hb^pore, ISTi ; P. Soorda von Eyslngn, UandhMl ctor Zonrf- en 
VglitnkmexanJftdtrt^Mtit 1811; A.J.viin der An, AVtilr^/oniOrA Ooir-imf/E 
Amstenlun, 1815-^ 4 ^oI«.; and the Aorv/r(dst»mffgen «fatf«fiwA iroanfcR&oca 
Tan AVtferTamfMA fffcf/?, Amatcntam, 1869, to wlildi l*n>ftftor VcUi, JonHbeer 
Tan Alphra, and other i^blbis ncre 1 ii|iortant contrflmtoiK Of noric» nbleh » 
oimtatai the Tcsntts ol tveent Indhidnal etqilointion^ tlio most Important ane^ 
tVollaeo, The Jfahjf ArehfMaffo, $a ciU Londmi, 1873; Roscnbeig, Dte Mttdie 

«4.S.V4.r Ilia antMsoT Biibfect to their aiiProrai. Anhfjm^ Ulpsic, 1878; naeker, VatcKiptl fnilfcn, Paris, 1876. JMy ncAlees 

li^t of app^tog Uis Bimc^r, TOtjCCT ro toOT ^ the wchlpelaEO are fooiid to «\enil Xndile wttew. Tlie first Eor^ to 

The instruclions giren to rater ^otn, tne nrw gOTemoo gi^re any details u (ho Italian traveller Lodmieo dl Vjithema, Init litilc confidence 
atmek the kra-note of that policy which bos uiought so much cab he placed to his nanatlTe. KaTamoie's €Mecehn de decunmtoti Castafl- 
obloony on tbe Dutch name, and prevented the better feohues of b«W * deie»W^(o^ Usbun, 1833 : Gasper Coma's Undat or xe- 

mtinn fmm ^Itfinff amirociatpfl Ha iraa to Bsiriot Arin ; ftoto y Sense, Asfa iWcvpnesa, USbon, 1066 ; and A, 

th^ coli^l admintimnott fma JWfuvtM /sratuA, Mueeae, Ac., at the ehte e/ the VUh cm/nry, 

‘‘give all endeavour in order that the comrarce of the molucco^ tnuslaied from tbe Sjmnish, llaUrat Soeleor, 1868, mqy he eonsuhed lor the 
Amboyna, and Banda should belong to the Companyi and that no euiy hlstoiy ; a criilcal retttmd of vlileli, fiom the pen of r. A. Tide, Is to be 
other iatioa in the wodd ehonld have the least part" When he {«“'* ^ « reHtafaBtfe wa -V. A, tbt Utgae. 

aIibm nmn Mlwaaef w Tliifeelt iWrftt afTiInln fifiimiitii ^878. fhclfc pnitCrpI UBeOg OWtr Dutcll WodtS b N OlCBtf J& S TOtamUlOIIS • 

came into jpower thm were alrm^ Du^ form at Jwlo, Tcmm, irdbkiiowa Oad en A'lcw Oaif Indie, Amsterdam, 17^1-86. Dealing morn 
and Batchian, and the people of Banda had granted the Dutch tbo rcsuJetcdly vlth the xliiteh ^ony on G. Lanfs GcscAictfcnfi ran tfe veeti^np, 
monopoly of nutmegs. It was to the fourth governor (J- P, Coon, dndie^ Gmu, 185S-60; Soaif^ Oet^ithie dt$ Heitdnd. Ch/«ifa/iKiiKi» (n 

16194S and 1627*19) that the Company wens most indebted for 

their terrlto^ oggnmdizement. He was the fodder of Batavia ricin ; Elont, Kennh wa^Tf JTdmfmif 8 cA^,^, andltto 


(1620)^ and thefitot to introduce a regular system of accounts in the 
oSolisof the Company. During his rubs a treaty was conduded 
between the English and Datt£ comj^es^ hat unfoitmiately the 
f^wil! which might have resulted from it was not of long dura- 
non. Specx (1629*3^ gave a start to the trade with Japan, 
w]^ atterwaids grew to vast and vuions issues. The governor- 
ship of Van Diemen (1636-46) was signalized l^ a series of suc- 
cesses over the Portngneae, and the introduction of the first code 
of laws. The Dutch power in the archipeiago extended rapidly 
dnrw the hitter jart of tbe century. Peace was mode with 
the ivrtngaese (1681), and various native kingdoms acanirad. 


YolBBies of JBtichicraai from hi) papers, pnhUshed to 1S63 anfi 1874; ?• Myer, 

T^aMJ*n»^d!wA> BUfrM ahwA*— nrn^mJitMem m ^ is^k * 


mam iwwwfciwfcp ks» w» sswaia awaeuw «fwav w 

Omeraaf ud. de prendteet r. 1814, Ilaeue, 1800-61. A bibUoRinphy of the toteh 
ladles nas com^ledby J.A.TandcrChQSii'roera eenerAnfcrfifmCNft Jndiidte 
h^tepni/le, 1669-187^ hataria, 1878, (B. A. W j 


INDIAN CfOBK Seo Maize. 

INDIAN OCEAN* This designation (s given to the 
I portion of the oceanic urea which extend northwards from 

In tLab.^natag ortfa8th centner the S fiS ilf tho mtem COMt 

military operations and general administrationi widi other causes South Africa and the western boundary of the partially 

a. — I — . ' subme^d Malayo-Austndian continent But wMlst the 

Atlantic and Pacific extensions from the southern vnter- 
zone— the one dividing South Africa from Soudi Amcrico, 
and tho other forming the wide expanse of ocean between 

the western coast of South America and the eastern side of 

the Slalayo-Australian continent — are Vtolongod into tbo 
^ “CPwi^ted'b^th# i»o«nisphore os far M the north Mlar area, the Indian 

H. V nMn^l*(W0»-ii), the EogUsh. t*o mate year, Ijc^hiS 9,®^ ®*tend itself northwards beyond tho Tropic 

lf*S5**?i t ‘•™'??.®*Pt“”^^*^te,iMdetljeinsdvcsinostew ®‘ Oancor, where it is abruptly closed in by the creat 

ocenpaton lasted fw fin yeanS of th? tiSS *’“““'*“7 *** aouth^aistem coast 

pyt. of sovernoi^geneml ms held byW Stamford n»w»« wbo Sir nortb-eastern by tbe western coast of Bormah. 

^ .sapposition that the Eaelisboccu- between these two parts of its border, its ba«n is 

advice “ to do as much good os he could." th^ divUed into two doop gulf8» of which 

government by the Buig^h did is distmguishcd 08 tho Arabian SeOy and tho 

keaSan i!?“ i** *» Bengal Now, looking to tbe fact 

lytved a etimnlns ™ited, at no remote period, 

to sehoilaiddp and inresd^on bee been nloe^ ^ ® tiansveiTO band of sea, covering what is now the con- 


to which somurii of fhefinuiAiAi ^8® Boedi, fanned on west Iqr tho nioantainoos ridue that Banks tho 

gy_y;>°4.r^ 

The«cMitlu.to^7fttei“«^!: “™»Pondingndgewhichforinsthe south-eastern border of 


%roIlmiiigi,,g^^ 
r* rv Bann nn Am* 


I b» * aSKSSwt taTi. 


continents,— near which, about midway 

VO fivtrAtniHL Itfs fliA *1 


“ ™ aescnption of its current^ystem. ^ 
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Depth and /rfanefo-— The main basin of the Indian 
Ocean lias an average depth of about 2500 fathoms, 
increasing to 3000 fathoms in the angle between Java 
and north-wfestern Australia, which is the deepest part 
of it yet sounded. Its southern border is formed by 
submarine plateau, which rises in some parts to within 
1500 fathoms of the surface, and which forms the 
common foundation, not only of the islands already 
mentioned, but also of the Crozets, the Keiguelen group. 
Prince Edward^s Islands, and the Heard Islands, all of 
which seem to have had a volcanic origin* This plateau, 
however, does not shut in the south-eastern portion of the 
basin j for a southward extension df the depression already 
" described follows the trend of the western and southern 
coasts of Australia and the western coast of Tasmania, and 
is continuous with the deep channel (in some patts exceed- 
ing 2500 fathoms) between Australia and New^ Zealand. 
The western and north-western parts of the basin, on the 
other hand~as the number of their island-groups would 
lead us to anticipate— Jiave a much less uniform depth. 
In the first place, the western border of the basin is 
encroached on by the great island of Madagascar, which 
' must be considered as an outlying extension of the conti- 
nental platform of South Africa, the Mozambique channel 
being comparatively shallow j and, although the bottom, at 



To 1000 ffttlioms, irlilte ; 1000 to 3000 slmdlng 

more than 3000 fathoms aliudhifC- 

no great distance from its eastern coast, rapidly deepens to 
2000 fallioniB or more, yet tliis is only in a channel that 
separates Madagascar from a platform of about half that 
depth, on which are based the volcanic jVIascarcnc Islands 
(Mauritius, Bourbon, and Bodriguez), and of which a 
northern extension forms the base of the Soychollcs group. 
This platform then curves to the south-vrest, so os to pass 
round the north of Madagascar, forming tiic base of several 
coral and thus comes into continuity with Uio bed 

of the Mozambique Channel, from which the Comoro group 
arises. To the north of this platform, the 2500 fatliom 
lion foUnwa the trend qC the African, coast as far as Cape 
Gardafui, keeping outside the island of Socotra; and a 
bottom of more than 2000 fathoms (crossed by the tele- 
graph-cable between Aden and Bombay) extends into tho 
Arabian Sea as far as 15° N. Int. On the eastern side of 
tiiat gulf, however, the declivity from tho Indian coast-line 
to the deepest part of the basin is much more gradual; the 
Maidive and Laccadive groups of coral islands rising from 
a comparative shallow, which extends itself a little to tho 
south of the equator. And about half way between this 
platform and that of the Seychelles tho bottom rises into 
the bank w'hicli bears tbo Chagos archipelngn, and yrhich 
divides the communication between the deeper portion of 
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the general basin and that of the Arabian Sea into two 
cimnncls of no great width. Though the 2500 fathom 
line does not enter the Bay of Bengal, a considerable 
portion of it has a depth exceeding 2000 fathoms. Here, 
again, the declivity is more gradual along tho eastern 
margin of the gulf ; and the Andaman and Nicobar Islands 
arise from a comparatively shallow platform that stretches 
betw*een the delta of the Irawadi and tho north end of 
Sumatra. 

Surface and Bottom Tmperaivre . — ^Tlio aurfacc-tempernture of 
the Indian Ocean is liiglier than that of citlior the Atlantic or the- 
Pacific ; and this difTcrenco shows itself espocinlly in its nortliem 
division, on which tho proximity of tropical land exerts an import- 
ant thermal influence. For the mean annual iomporaturc of tho 
portion wdiich lies between the equator and tho Tropic of Cancer, 
including the Arabian Sea and the Bay of Bengal, is considomUy 
ahave SQ% whilst that of the corteaponding pact of the SQUthcra 
division — lying hetwoen the equator and tho Tropic of Gapricorn— 
ranges from 80” to 70”, tiio average maximum temperaturo in the 
centre of the Arabian Sea being 87”* In July the thermal equator 
moves considerably to tbo north, and the suifacc-tenipcrature 
sometimes rises in the Arabian Gulf and the Bay of Bengal to above 
I 90”. In January, when the tbennal equator lies to the south of 
! the gcograpliical, tho temperature of these two gulfs falls below 80”, 
while that of the vast cximnsc which lies between tho parallel of 10” 
N. and 25” S. , has a tempcmlurc of 80” or upwards. In tho southern 
liemisplicrc uic Jaminry (summer) isotherm of 70” and tlic July 
(winter) isotherm of 60” correspond pretty closely with the border of 
the Indian Ocean, — the xungo of its tempciuturc being thus vciy 
moderate. 

TIio bathymetrical isoUiorms of tho Indian Ocean have not yet 
been q-stematically worked out by temperature-soundings ; but tlicro 
is adequate evidence of the extension or the Antarctic underflow over 
the deeper portion of its sca-bed, even to the noi-th of the equator. 
Fortiio ** Ilydm ” line of soundings bctu*cen Aden and Bombay gave 
a bottom-temperature of 36”*6 at a depth of 1800 fathoms, llio 
surfacc-tcmpcmturo being 75”, while in the deep depression on the 
eastern side of the basin, almost immediately beneath tho equator, 
Oominandcr Cliimmo mot with a bottom-tempcniture hut little 
above 32”. 

< Snrfaee^Zevel. — A. very remarkable cfTcct is produced upon tlio 
coast-lovol of imrt of the northern division of the Indian Ocean, by 
the attraction of tho great mountain-masses and high table-lands of 
Central Asia, uncompensated by that of any elevated land-mass to 
the sontliward, nearer than that wliidi may lie behind tlic Antarctic 
icc-bnrricr. From tho results of the great gcodeticol survo}* of India 
Andidcacon Pratt was able to deduce tho voiy rcmarkablo fact that 
the level of the sea at the mouth of tlie Indus is no less than 615 
feet higher than at Capo Comorin.^ 

Currents . — ^The enrrent-sysfem of tho Indian Ocean is clearly 
dependent ui>on tlio winds wliicli prevail over itssovehil parts, — the 
seasonal reversal of the monsoons in tlio nortiicm mrt of its area 
producing a coiTcspouding modification in tho direction of tho 
siirracc-movcmcnt of its water, wdiilst in the soullicm dhision the 
constancy of tiic south-east trade-wind keeps up through the whole 
year a strong westerly cqnatorial current. Tiie iibrUi-cost monsoon 
has, of course, while it lasts, the same cflect as a north-east trado- 
wiiid would exert^ in inoducing n general south-westerly drift over 
the northern division of the Indian Ocean, which manifests itself 
in a southerly flow along all tho shores it meets, viz., the south- 
east coast of the Indian peninsula, tho south-east coast of AraUo, 
and tiio cast coast of Ccntnil Africa. Besides this, a special current- 
movement is x>roduced by tlie action of the north-oost monsoon on 
tbo surface-water of the China Sea, by the drift of which to the 
south-west it is forced into the channel between tho Malay Penin- 
sula and Sumatra, whence it issues into ilio Indian Ocean, tlirongh 
tho Strait of Malacca, as a current that crosses the Bay of Ben^l 
and impinges against tlio Coromandel coast of India. By tliis it is- 
Aoflccicd southwards, along with the general drift already mentioned,, 
and flnmtiratsra sonlhem andcoi tho great peninsula, — 

jMirtiy bolwccii Ceylon and the inniiiland, and partly along the* 
outer coast-line of Ceylon, — ^into tlio Arabian Sea, w'beie it merges 
into tbo general drift of thosnrfacc-Traler towaidstho African coast. 
The average rate of tliis cument, as it issues from the Strait of 
Malacca, is 30 miles per day ; along the soutii-castcoost of India, 24 
miles; on the cast coast of Ceylon, 40 miles; and along tbo 
Arabian coos^ 18 miles. But when the north-cast gives xilaco to 
the south-west monsoon, about tlio vernal equinox, the whole of 
this movement is reversed. The drift tiien commences from tho 
.African and Arabian coasts, and sots across tbo Arabian Sea, at tlie 
rate of about 24 miles a day, to tho Mhinbar coast of India, along, 
which a current flovrs in a southerly diractioii at the rate of about 


^ Philosophical Transactions^ 1859, p. 796. 
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30 mileii a day. This current rounds Cape Gbinorfn and ffie 
fitmthem coast of Ceylon, where it sometimes attains the niio of 
45 miles a day, and passes into the Bay of reinforcing the 

general north-east movement of its own water, cireulaHng ronnd 
the head of this gudf, and then unde^lng a deStexhm V the coast- 
line towards the entrance of the Stmit of Mmaeca, into which it Odwa 
at the rate of fiom 20 to 24 miles per day. 'When the snn crosses 
the equator tovnirda the south at the autumnal equinox, ao that 
its heatiim power is exerted on South Africa, the indraught of air 
towards that continent xepiodnces the north-east monsoon ^ and this 
restores the westerly drift, which extends over the IniUau Ocean as 
far as 5* S. lat., giving place at about that paraUel to the equatorial 
coimteiwmnmit. 

The aur&ce of the southern Indian Ocean, between the. parallel 
of 10* S. and the IVqpic of Oapricom (the precise limits varying 
with the season), is pretty constantly frareraed by the jsonth-dost 
trade-wind, whimi gives a steady westward movement to its water, 
knoim as the sontn equatorial eurrent, whose average rate ia about 
14 XAlllSa OfiT dav. tnRAt’K tllA MiatAm Jtf Mwt.1 


14 miles per day. Thia meets the easteru coast of wdagascor, and 
that of continental Africa to the north and south of it: and. its 


vHvittiu uwn ucK^ uxus vneema oimaeiiecica souinwBias oy ine trenu 
of the land, it forms a strong current which sets along the Aatal coast 
towi^ Cape Colony. The strength of this current varies according 
w the north-east or the soutn-west monsoon is blowing; for 
me mi^n^t produced by the former reinforces it, while that pro- 
doM by ^e latfw weakens it, by deflecting northwards a portion 
of foe irater which the southern equatorial current Inincs to the 
of Amca, and driflii^ it towards the Indian peninsida. 
when flowing with its greatest force and vclority, the Natal 
»!?» ittfcriw to the Gulf Stream where it 
lunes from the flmm Strait AHten passing Cape (h^entee, at 
the southern extiewfy of the Mozambiqno (Sianiie), it is said to 
have a rate of 80 milea per day, and has been even said to under 

comb^tion of impeUmg forces, with a velocity of 140 miles 
Pm t gradually diminisheB, however, until, off Cape 
“ taowniw thfc Agulhas current), it has a vdoci% 
Ant ^Sn ? ® The warmth it carries has a ray ImpEut- 
aut ^ueuce in ameliorating the dimate of Cape CWonv i for this 
importation of &e loir temnontara 
broi^t l^t^ Antarctic enrrent which there meets it^ IV^ntlie 

of Z 



fth^rrUn- of the Atlantic 

into the baun of the Indiu 

1 : 


INDIANS, Amehicas. The application of-tbe wnina 
Indians to the nath-e peoples and tribes of the New TVorid 
is an emmm usage, originating in tho l^lief of tha 
Spanish diwoverers of America that the; luid reached the 
eastern shores of Adatic coantries already partially known. 
As it happens, the name is norr, even apart from the 
addition of American, costomarily applied to the abori' 
gines of the western hemisphere, while it is nsed with far 
less frequency as a collective, name for the i nhff bit n nts of 
the great country of the East known from the remotest 
times 08 Indio. 


■ ^ "4. ^ — »— .V ItMW .’..fua, MlUkUltUO ilCiVO 

been discussed in the'article Asiebioa. It is here inte n ded 
to tmt more particularly their ethnographical position, and 
to gixe what may be called a woiking dassification of the 
races. 'Iftis is followed Ig a separate notice of the 
present distribution and conation of tbe 
Indiana 

It may be asserted with some confidence that there it, 
notlui^ in the physical and mental condition of the 
aboriginal Americans which requires ns to- postulate for 
ttem a foreign origin. If man was evolved origiiutlly 
irom several centres, America assuredly in nlnded one at 
least ; if he sprang from a single pdr, then we can even 
ronceive that pair to hare been first established in the 
Aew 11 orW, and the arguments brought forward in suiipoit 
of an .toatic ongin of the American would not lose their 
j^nt if adduced in favour of an American origin of the 

A«inf.in I'uannloa ° 


general d a- tbat wbwfli forms tbo 

(impartinxr ^ ^probably tbraugb tins excess 

thettiw fom atemsnmtea ^ »»«) 

Aurtwlia, this drift UdhidS^fl.rL!Ji^!!?S “* *’'*“»* of 

«o»t-Im6 into two streamsL on/of^irwSi^'^ Fqiection of its 
^ rfong tbe soSm^ 

waT<lSi forms tbe West ^ tutnfng uortU- 

Md tuLuf® monsoon 

*®“‘^ trad., ttw ^ northern limit 

eomiterS^? whenSn 

w tm Atlonth^ and is, life* {» wmeh cotiesponds to that 

ffwmg t^tS the S '^deted as a hsek^X 

ag south of it derive the ir cunents to the n*th 


Andreas Ketzius, the founder of scientific cranioloitv. 
argumg on insufficient materials, grouped all the Aaieriwn 
abongmes in two great divisions-{l) a western or hich- 
laud, OMupying the main ranges of the Eocky Mountains 
and ^des, with the interi'ening lands thence to the Pacific : 
and (2) on eastern, mainly lowland, whose domain stretchy 
from the western uplands to the Atlantic seaboard. Tlie 

brachycephalous or round 
hMds, he felt dmpraed to connect with the bnuffiycephalons 
Mmgohans and Malms of Asia and Australa^ The 
latter, bang of a decked dplidiocephalous or long headed 
to poaiWe Berber and Guandie motions 

tewuse the historical amval of the dolichocephalons 
Norsemen m tlw New World was of too recent date to serve 
J^^^®''^(“-^otIttopolo^e Amerika’s" 
^ntkn^ogie, 1877'. Ik 

^e, and it ^11 be seen farther on that there are Jomr and 
round-headed ^rpes oftw intormin^ed in everv narl of flm 

to co^it himsetf as to the probable regions wLen^e<r 
reached their mesent habitot.^The theory of an 

revived ^ *®®®'rhot 

W ^lintfi bave, so to say, rediscovered the 


Trbiibf^isTm™ ” expeoitum of 18T8-9. Tltee 

is strengthened by ihe supposition 

the trite *“ Amencan ot 

“thisracL LtL Z remarks that 



Palmider of tbe m im. Lieutenant 

edlv ^^tam-says that *'theyandoubt- 


p^% «» a™ to 
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sehiz ®^£5 dually rslstsa £s is Spgnisi* to 
c^sse." IV. HL DiE iC'JStfPjn’i'sns fs 5is«rHi7;3 


TcSiekr-i^ is nsrelr a tzadhig s Eiislure of 

Td:cztecL liicrt. ’Rrsnis r, H&TmHsz. Ecd crbers. 


Kcriab 
rt 1= a 

t 


"iO 


to ce noted tear ti:* Sanerreisa and other 



linxlr G3schT5epi:2lsn&. vrfcils rhs Eskinio are the most 
doEihccepbsIcns race or: tis gtuce near to tbs Kaf Colos 

ths EaTcrrio. irstasA. of ® 

jp'iSations of the trre hsEisphsres at ths rerr 
ssographisaSj isrst conreozent for efsezing ths 

2ror TOrld the ccs&ricn he raedi fEarthsred bv aEoir- 
ing tbs arrival of a fe~ barccrc”? trices n't Behring Strait 
in prabistCfrii tinrss. Their presents tronld Isavs the 
jLztW. JravatL Femvitii. sni other I>si cnitcres uaei- 
z~.zxT.ee.. except as independent csTelopments. And rnore 
F&tent instotii ndzazlszs of ChinesSy Japanese, and other 
civilized pet-pies, othsrviis involved in trentendonsdiScal- 
{n5s.TTmI-i leave ercaEv unexplained the primeval monnd- 
cnE-iing rates of the Ohio vallevani the stSI m'-re ancient 
Bramlian rsses of the Ssnta Catherine an-1 Sentos sheiE- 
Leeps. ^canse a stmv vesei has been cast ashore on the 
w es t e rn, senc-aard since the discoverv of Amettes, Virchow 
snngests d:e posfbilr^ of sirrilar arrivals in renicter times. 
Bnt ft the Chinese errivei so recendv as even SOOO years 
age (an ex tr s me st:pr-tsiti.7n>in scE-tient nnmbe:^ to bnild 
cr* a cfvilijaticn in Central Ameritn, the Chinese crigin of 
snd: a civilizanea vronli to tb?a dev be as seif-evident as 
is the Chinese onntG. cf the neighoocring Japanese civEiza- 
tisn. Ths fore^ fonnders oz these ot-mmnnines vrocld 
neresannly Lev* bronght vrith them their aits, their 
demestin animals, their mere cseftd plants and cereals, 
vdmt-nt vriiiih th^ mes-t have themselves speedEy perished 
or been abs-jfbed in the snrpjnnding native popnlrtions. 
Bnt no trace cf these things was fonn-l in the Xe-v World 
"■'nits ciscoverT, There vms neither the rice of the Chines^ 
m-sr the wheat, hsnsr, cats or rye of the Western cations, 
ctr the iron itow proved to have been hnewe to tie ancient 
As^rrisns end ^yptians, nor the hose, caceL ox, sheep, 
pig. dtg, cr ponitty cf the eastern hemisphere. Instead cf 
these, &ere vrasihtls b^ond one cereal/' maize), one escclent 
to-:t t^otato), one feeble Least of e's^len (Esina), limited to 


ssSciently evident from the texture of the hair alone. The 
hair of the old csltcred races cf America was ths same as 
that cf all die later American la^, nnifonnly Wh, becacss 
cjiindrical in secdon. The hair of ths old Egyptians, like 
that of the modem FellsHn, is, on ths contrary, nnifmmly 
wavy , beesnse more or less oval in secdon. Ths religions, 
again, of the Bed we are told by CarlSchnltz-Sellacl:, 
Oscar Loew. and other good observers, are “essentially 
astiolo^cal. based on star, snh, and moon worship," with 
which was often associated an intricate method of msasoiing 
time bnilt cn a series of twenty constelladocs" {ZeiUdtr. 
fnr EfJtnol'j^e, I&7&, p. 20&). *'The sun,® says Loew, 
“is ds god of mest Indian tribes. ‘He diSnses warmth 
and nonrishetent for ns and ocr giiiinriT-a ; why shall we 
not worship him 1 ‘ observed to ms on one occasion Hasa- 
yaindba, a iToqni Indian, (^sew hlexico) " (ib. p. 265). 
This hlasayamttba was a better phEosopher than those 
ethnologists who seek for the origm of snch a simple cnlt 
in the remote comers of the globe, rather than in ths 
beneEcial indcence of the heavenly bodis which shins 
alike for aE mankind. The four great geds of the Hayas. 
the “props of the heavens," answered to the four great 
ITsican gods of the fonr quarters of the compass, all being 
associated with, the four elements of wind, water, fire, and 
earth. Bet to what does either system answer in the 
polytheistic creeds of ths Hindcs, Assyrians, Babylonians, 
or other nsde-ns cf antiquity I Ihere is something similar 
in the Xeo-Bnddhistic teadiings : but Buddhism, even of 
the oldest type, is much too recent to explain anything in 
the rcEgiocs worlds of Hexfco or Yncatan. Ths hare is 
assc-ciated in Amerfee, in Asia, and even amongst the 
Bushmen or South A&ica with the moon. But this 
associadou was obviously scssested indspendently by the 
spots which, especially in ths first quarter of tl^ moon 
seem to present die outlines of a hare on its furm. 
TVaitz p. 255) well observes that a common 

beEef in a tmive:^ fiood, or in the periodical destruction 
of the world, whether by fire, water, stoims, or earthquakes, 
and analogous cr paiaUel lines of thou^t — takirTt indi- 
vidually — afibrd no proof whatever in &vcnr of aSnity, 
and even resemblances in several points possess only a 
secondary importance : for they may partly, under lik^ 
conditions, arise spontaneously among peoples who have 
always lived m a state of separation, cr may have partly 
resulted from periods of ^ort intercouise between two 
difiecent peoples 

In any case, these sli^t coincidences* are of Ettle account 



cf the EsTs t tave since been iutrcducei'I, and fioerfsh 
vig orcusly even in the w5i state, a suScient pre-of that thgr 
woul-i have been, propsgared had they been introduced at an 
earner epoch. The iiOTrledge of metals was liznifed to 
ospper, feh wrou^rt and, in Wisccnsc. apparently cast 
fJ. Butls), brozzsg lead, gold- and s2v& Otherwise 
m^st of the taSeus were at the discovery stiU in the Stone 
Age: and. althou^ Virchows esssrdon may be true that 
the mtst practised archgolggsr wiE fail to detect any 
material dSerence between stcus implements of the 
two tencK-heres, this merely iepEes tbst rhe arte of Falso- 
IhHc end ZTeoIithin rr^-rx were nrett v mcch the same everv- 
where. 


peectu 'Lbs tremendous force of this argument, as eppEed 
to ths American abormin6& is scarcely realized by asthio- 
pologists such as "VTaitz or Virchow, who have not colfi- 
vated philological studies, and it is significant tbar^ in the 


linguistic 

On the other hand, it has been greatly depreciated and 


2*ct h there anything in the rel^oss, s 

r=r.t. srrhrrartcre- srts r,^ rFp r 


systems of goven- 


msuh archheetcEfc end eths’ arts of the native Americans. 


_ _ _ nothing 

but ths v 2 gxi^st verbsl ie5€znbl2iic&^ SdsucG hg,g dsmozi- 
str&t=d beyond &!! cavil that; Trhite diSering ytidely among 
rbezQs^veSj the Aizi6ric&& langnsges not only betray no 

^Itc^yleszS^:^ to reUr tothe Scd& cfpepss lyilr Jota 

_ hare 

_ "Ssteaeej ard 
f iSfoni cot oaly 


\ 







v^iere cf £ eiSsrcct stoca 


poets 

iron the E^rhii nmnciKs. is 


& g^f£=3l Ifcgc^c fdxsfly IS cisie to £c- 

: ineTgiy 
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air.mtytoanyotliert<mgnes.bntbcl(mgtoana^lnt^^^^ 

tinct ^er of speech. They are neither oj 

svUabie like the Indochinese gronp, thS 

Ural-Altaici Bantu, or Drandian, nor irfepontd th 
ftmitic 0^ Arran. Th^ come nearest in structure to 
toe Basque, which is the only mcorporating ^ 

the Old World, but differ from it ^ 

their canadly of incorporating words in the sentence is 
not restncted to toe verb and a few pronominal > 

but extends in principle to all toe parts of speech. Thm 
facnltT, which, with one or two doubtful exception^ Mena 
to bs characteristic of every American idiom from Behnng 
Strait to Capo Horn, has received the name Y>f poly^n- 
thesis, literally "a much putting together.'’^ pnce,in a 
comprehensive classification of articulate speech according 
to its inner mechanism, a special place must be served 
for the American group ; and, if we assume aa the most 
probable theory that all speech has slowly evolved from a 
few simple beginnings, passing successively from the state 
of crude roots to the isolating condition, and so onwards to 
the agglutinating and other oraers, then in such a scheme the 
AmoriMii will stand apart in some such position as under 

JbSc^o’i. 



Here it is not intended to imply that American derives 
from Malayan or Dravidian, bat only from some now 
extinct agglutinating forms of speech of which Malayan or 
Dravidian may be taken as still snrviving typical instances. 
Tim disappennnee in America of all sndi assumed forms, 
nnless the Otomi of Mexico is to be accepted as a solitarj)* 
lingering specimen, ai^es both a very great antiquity and 
an independent evolution of the American languages. And 
as the course this crolntion has token differs entirely from 
that pursoed by the idioms of the Old \7orld, it follows 
that the first peopling of America, if from tiit Old World, 
most be thrown back to a time when all speech itself was 
in its infancy, to a time when slow diffusion be 
concrived os equally probable from an eastern or a western 
8tart!ng*[>oint. ^ It is this feature of polyqrnthesis that 
gives the American race its first and greatest daim to he 
regarded os truly autuchthonons, in the same sense that 
wc regard the Mongolian and Ciucasion races as truly 
autochthonous in Asia. 

There h a general consensus amongst anthropologists 
that on the western continent wc are in presence of two 
ai:ittnct ongmal the brachycephalous and dolidio- 
cephalous. But these are no longer confined to separate 
gcogmphscal areas, as Iteteins supposed. The very ^netal 
*^'®®**^**y flattening or olherwise^ormin^^ 
the *kuU has natnraUy caused less value to be attached 
tel in America than elsewhere 

STmTa” ^ prehistoric 

time*, and a clay fignre recently found assoebted wito 


til to 
*!.rs*a iW. ta* 

*■=- ./i, w. iS5£a?^S3?S'.S.'“ 


the remains of a child by Bciss and Stubel in a grave 
in Ancon puts in a clear light the method adopted by the 
ancient Pferuvians {The S^ecropdis of Ancon, BerBn and 
London, 1881, plate 00). Still, careful investigations 
have placed it b^ond donbt that the normal skull both in 
North and in South America is now mesaticepbalou^ or of 
a type intermed^e between the two extremes, a fact sup 
posed to imply a general intermin^ing of the two primeval 
stocks. On the other hand, Titchow (foe. «f-, passim) 
shows perfectly normal ancient and recent crania from both 
sides of Greenland, from El Carmen on the Bio Negro, 
l^ta<^nia, from the Botocudo tribe, East Brazil, from a 
tnmdus of Santa E6 de Bogota, and mn a Penivian 
mummy esdiumed at Pancatambo, all of which are distinctly, 
in some coses extremdy, dolichocephnVia In the ^me 
way he produces brachycephalic skulls from the Brazilian 
^ell-mounds of Santos and Santa Catharina, from the 
barrows of the Ohio valley mound-builder^ from the Carib 
and A^ucanian tribes and from the Pampas of La Plata, 
the lost mentioned of an extreme type, in close proximity 
to the extreme doUcbocephalous specimens from Patagonia. 
Were it safe to argue from the analogy of Britain, where 
the dolichocephalic builders of the long barrows seem to 
have preceded and afterwards become intermingled with 
the bradiycephalic builders of the round barrows (Dr 
Thurnam), the western continent might be supposed to 
have been successively ocenpied fitst by a long-headed and 
then by a round-headed race, which kept aloof in a few 
places, wilrile more generally becoming fused in a normally 
mesaticephalic type. But we have in America no guide 
to the relative priority of the two forms of head, nor_ ore 
there now any long-headed races on the eastern Asiatic 
seaboard whose ancestors might be taken as the precursors 
of tito corresponding element in the TVest The obvious 
alternative also remains, tlmt the two forms may have 
become differentiated on the American continent, just as 
similar differentiations must, by those who do not accept 
the doctrine of fixity of spedes, be assumed to have taken 
place in Aria. For such an evolution America offered a 
more ample fidd even than Asia, for it is not confined to 
the northern hemisphere, but stretdies from the Arctic 
nearly to the Antarctic Circle presenting in this wide 
range almost every conceivable \wriety of climate^ atmo- 
sphere, soil, and tempemtuie. - 

We thus see that the two cranial forms do not necessarily 
militate against the possible primordial unily of the homo 
Jmericanm 3^ unity seems on the other hand implied 
in eertam physical and mental feature^ common to all 
the native rac^ Of the physical traits the most im- 
portant and uniform axe— -(1) the hair, which ia always 
black, coors^ glos^, and long, like a horse’s mane, round 
in transverse section and perristent to extreme old age 
(2) slight beard, but always straight, never wavy (3) eyes 
small, black, somewhat deep-set, always horizontal (4) eye- 
brows narrow, very arched, and black j (5) prominent cheek 
bones and nos^ the latter often very long and aquiline.^ 

The native American being popularly spoken of as ** The 
Bed Man," it might be supposed that colour should be 
indnded in this brief list of common characteristics. But, 
notwitbstan^g the general impresrion, there is perhaps no 

* Doting the many y«a« tbat be \vstA m Sooih America, 

oasi^ OA be “ nerer met a boldnatire of foU blood " {Xr’JETomme 

Avmncain, L n. 128 ). ' 

* The oal^ jmvn exc^on ate the Gnanyos, a Goaraiti tribe, 
^^y ftom Pamj^y, now in the AIoxos misrions, oltc^bera 
teumimble vboae quori-Buropean compleidoa and appeamnee 
o« hei^ened by a very ftdl bat dways perfectly stmight femd! 

the Gwmnte, the outer angle of vboM ^ ii 
^ Mongolian coat. 

I I* not constant, for the nose of many Pampas 

and Gnamni tribes is often very short, 



ofiher region of the globe where so great a variety of colour 
prevails. The more general tints are a copper or cinnamon 
brown, and olive yellow ; but the snlgoined table of tribes, 
group^ according to their colour, shows that the extremes 


of a deep brown almost approaching a true black, and of a 
light or fair hue almost approaching a true white, also occur, 
altogether independently of latitude^ climate, or elevation 
of the land : — 


Leather Jhwen, Copperp^ Cinnamon. 

Dark Brmen to Blactith, 

OUre-Broim and }>17oirfsA. 

Fair to TThitish. 

Iroquois: Xevr York, Canada. 
iUgonqidns: north-east States^ TI.SL 

Clhllfornla. 
Cliaimas: Urugnar 

Gnaranl: BrnzU« Paragnay. 

(Toroados (woroeD); Minas Geraes 
Paris (women): Bio Janeiro. 

Tocomonas: Beni river, Bolivia. 

ChlriguanasCffettlecH: nicomiqroiiTer. 
CoroMosCmen): Minas Genies, 

Paris (men): Janeiro, 

Coast Arairdks: Guiana. 

Qnlchnoa: Peru. 

Ajmaras: Bolivian uplands. 

Aucas: ChBU east slopes of Andes. 
Bangneles: Chilian pampas. 

Chlqiiftos: between Paragnay and 
liver Xegro. 

Hydas: Qncen Charlotte Islands. 
Carawas: Bio Branco^ river Mamore, 
Bmzn. 

Pammas : Madeira ilrer, Brazil. 

Araocanlans: (niili. 

Fneglans: Tiezni del Fueqa 
Matasnojns: Gran Chaco. 

PajTognas: Parnqnav. 

Yaros : cast side of Uruguay lirer. 
Cbanuas: Vragaay. 

Otnkes: north-east Bolivia. 
%amDa }* i>«»rta-east Bnun. 

Inland Arawoka: Gnhina. 

Midas: Vermqjorlrer, La Plata. 

Paelehes; Pampas^ La Plato. 
Tehnelches: £atam>nUi. 

Chongos: coast ox Pern,' I 

Moxos ) 

Jtonaxnas pror. Moxos, BoUiia. 

(hj^nhahas ) 

Chlrignaaas (WilA: PUoomayo river. 
Yuracozes ; Bolivian dalns. 

Taconas: Beni liver, ^Urla. 

Mbocohis ) . Gnin Chaco. 

Thbis / * Pflcomnyo ifTer. 
AhliKmes: Trest hank of upper Pamfia. 

Atacamefios: Tarnpaca, Pern. 
QuickC: Guatemua lowlands 

GaUbl: Guiana. 

Botoendos : Brazilian coast range. 
Yirnnetia ) . 

Seminoles p ^®f**^* 

Blackfeet: Saskatchewan river, 
Mandans; Middle Mlssonil, 

Guarayos: Stoxos* Bolivia. 

Dakotas: t^er 3Ussonii. 

Apaches: 2rorth 3Iexleo, Arizona. 
(2alcfa£r: Gnatemala uplands. 

3Iinnanes: hettveen rfren Parana ! 
and L'rugnay. 

Bohanes: Lower Uruguay xlrer. 

C»kimo! Arctic aeaboard. 

SkbiS “* } AJenttm Wanfla. 

Mosetenos: river Beni, Bolivia. 
Gnarives: Venezuela, 

Sliiones: Moxosi Bolivia. 


Similar tables might earily be drawn up of stature, 
varjing from the dwarfish Eskimo, Fuegian (mean ft. 1 
in.), and Peruvian (mean 4 ft. 9 in.) to the gigantic Pata- 
gonian, the tallest race on the globe. 

J^o less varied are the other physical traits, while the 
wide divergence of mental capacity is sufficiently indicated 
on the one hand by the Cherokees of the southern AUegha- 
nies, who in 1824 invented a complete syllabic writing 
tsystem, and who can reckon to a million and upwards, and 
-on the other by the Chiquitos of the Bolivian lowlands, who, 
D'Orbigny assures ns (op. oil., ii. p. 163), cannot get 
beyond one (tama), after which they have nothing but 
terms of comparison.*' The only real intellectual faculty 
common to aU the American races is that implied by the 
pecuhar polysynthetic mechanism of their speecL But 
beneath this general morphdlo^cal structure, &e substance 
of the languages themsrives varies greatly in all that 
concerns their phonetic systems, vocabularies, relational 
forms, syntax^ and method of combination, lyhile, for 
instance, the Thlinkeet of the extreme north-west Pacific 
seaboard, the Apadie of Arizona, the Quichua of Peru, 
and the Aymara of the Bolivian uplands are amongst 
the very harshest and most guttural tongues in the world, 
the Otuke of the Bolivian plains, the Mohave of Arizona, 
the Chiquito of the upper Paraguay basin, the Samncu on 
the north frontier of Gran Chaco, and many Amazonian 
dialects are distinguished by great softnes, often rivalling 
in euphony the most musical languages of the eastern 
hemisphere. The linguistic families differ from each other, 
not only in the measure to which their polysynthesis has 
been developed, but even in its very character, so that 
while some have scarcdy yet arrived at a dear differen- 
tiation of verb and noun, others, like the Iroquois, have 
a purely verbal, others again, such as the extinct Timucua 
of Florida, an exclusively nominal inflexion. In the same 
way some are partial to prefixes, some to suffixes, some 
to infixes. Many of the Californian idioms seem to be 
stni verging on the agglutinating stage, while the jnst- 
.mentioned Timucua, the Aztec, Choctaw, Shoshone, Cree, 
Matlalzinca, and others of the Anahuac table-land, have 
reached the very acme of polysynthesis, in which all the parts 
of the sentence often become by indefinite composition 
and syncope fused into one interminable bunch-word” 
of from ten to fifteen syllables and upwards. As these 
languages also differ entirely in their vocabularies, often pos- 
sessing not a single root in common, it follows that they can 
be no more classed together than can for instance the various 
agglutinating tongues of the Caucasus or the Soudan. 


It thus appears hopeless to look for any unity of details 
in the mental and physical faculties of the American abmi- 
ginea TThat they have in common is reducible to one 
physical and one mental quality, the universal texture and 
black colour of the hair, and their polysynthetic speech. 
These two properties xioint directly at primordial unity of 
origin ; the endless varieties of detail argue a prodigious 
antiquity and an independent development of the race 
on the American continent. The variety renders the 
work of classification a labour of extreme difficulty and 
I uncertainty. Amidst all these endless points of diver- 
I gence, it seems impossible to find any common basis round 
which to group the various tribes aud races, and the pro- 
blem becomes further complicated by the fact that, while 
many of these tribes differ in speerii, though evidently of 
one racial stock, others belonging to the same lingiustio 
connexion present the widest physical discrepancies. Thus 
the Chiquitos and the Moxos peoples of Bolivia, obviously 
of one ethnical typ^ speak several fundamentally distinct 
languages. The same is true of the Moqui, Queres, Isletta, 
Tegua, Zufii, and other 2?'ew Mexican Pueblos, while the 
reverse phenomenon is presented by the Montagnais and 
Nasqnapees of Labrador, both of whom speak closely 
related Cree dialects, yet differ so much in appearance 
that, “judging from &eir exterior, one would suppose 
them to belong to different families of the human race ” 
(Hind’s ZabradoTf i p. 332). Within comparatively 
narrow areas occurs occasionally every conceivable element 
I of confusion, as in California and the south-western States, 
occupied by the morally debused aud physically degraded 
Fah-IJtes, the tall and manly Mohaves, the ferociotu 
Apaches, the mild and intellectual Indians of the New 
Mexican Pueblos, some fishers and hunters, some living on 
roots and berries, some skilled agriculturists, all speaking 
fundamentally distinct languages. 

It is evidently impossible in such a case to adhere 
throughout, to any one method of dassification, and the 
following tentative survey is consequently based partly on 
the linguistic aud partly on the ethnical elements, but 
partly also on mere geographical grounds. Fortunately 
.there are in all the divisions of the continent a few great 
I families, occupying vast regions, in which the ethnical and 
I linguistic elements largely coincide. Foremost amongst 
I these are the sub-arctic races and the A thftbas ftftnB, Al. 
gonquins, and Dakotas in the north, the Maya-Quichd in 
-the centre, and in the south the Oaribs, Quichua-Aymaras, 
and Guaranis, These eight stocks cover jointly an area 
of not less than 11 millions of square miles, with a total 
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aboriginal population of abont four millions Bat the seven 
millions of pure and mixed Indians occupying the remainder 
of the land, 5 millions of sqnare miles in ^ent, are divid^ 
into a multiplicity of tribes, vrhose racial and lingnistic 
affinities present problems the eolation of vrhich must long 
tax the utmost ingenuity of sdence. The total number of 
distinct languages alone is estimated at about 760, of whidi 
430 are in the north and 330 in the south. In the northern 
division Balbi reckons, exdusive of California, thirty-t^ 
stock languages, &r too low an estimate, while Bhnro and 
Tschndi consider that of the southern idioms as many as 
fonr-'fifths are radically distinct Bat all such calcnlations 
are mere vagoe guesses at the truth; and in the* present 
state of our knowledge it is impossible to form an estimate 
of the'actnal number of languages 'still current in Oran 
Chaco, CSiiquitos, the Amazon valley. Central America, 


impossiDie to determine tne ammties of many wide-spread 
races, such, for instance, as that of the Arizona Apaches 
with the Canadian Chippewyans, or on the other hand to 
separate nations apparently closely related, like the Iroquois 
from their Algonquin neighbours, or the Axaucauians from 
the Feraviaus. ^e true relations of mauy tribes are, on 
the other hand, still doubtful, because of uncertainty re^ 
garding the languages they speak. Snch are the Cheyennes^ 
Bhckfeef, and Arapahoes, cl^ed by some with the Dakotas, 
by others more probably with the Algonquins. Such also 
are the soosU^ Dieguehos (Kizh, Netela, and Kechi) of 
South California, oscillating between the Shoshone (Snake) 
and Fuma connexions, and the Pawnees of STebraske and 
Kansas grouped by Bancroft with the Shoshon^ but by 
M^or^u regarded as an independent race. So close is the 
physical tesemblauee in these and many other cases that the 
question must ultimatdy be decided by a move exhaustive 
study of their languages. 

The American races may be conveniently gronned under 
the followmg eighteen divirioos ; — 

JM«a,^Thi3 diTOon may on the whole he «- 
as ros^bg a wtfxax ^xiical, IingdsH<^ end geographical 
nmty. Still the Aleatians differ so greatlr in lensna^ and in 
the &kimo pro^ that derir- 

The £d'imo\or “Immits,” os they 
caU theiUMlres) are tlms d&trihnted bv Dall:^ ^ 

RaTbeniBtt Vstmen KoSzebne and Island ; 

Oadtak tshnd; Ch yRafhl g^""* ^ Alaska peninsida and 

*^w™Atna titer to Monni^^bu. ■ Sound to Atna nrer; Ugdakmnt, 

•inently eontoiuiaea with ft. r^nl^ Eshmo, althmuh He- 
convetwe. The few Inmiit ® whose dom^ thqr 

t>eeaclaseified,lnit two have not 

Were met by Uent SchwAthe in ^^hillik and Uqnieikaillik, 

pajtienlan remr^ rf **“ “®“® 


iskU or Foa isha^L » IW W diJlr 

a *«•“!«? and iS^c 

®a*st ftom aoont AOant ***** along thefaeific 

ins Sit^ and the othw adfaJSi^sSl "”*■> “d includ- 

mani** or nabwuQ name is 

““i™ f 


TheThllnkeetlangiiageBeeTnBtoheooii „ 

nothing beyond the faintest verbal Tesemblfuice to the Aleut ana 
mocB Eouthm Hydah. It has a plural in Ar, and an instramental 
form in tch or lah, the combination of wliidi produces a hcajnng up 
eff final consonants^ which none hut the natives can pronounce. 
Thns aw, tree awUh, by a tree ; fri*, trees ; asakish, lay trees. 
(See " Kotes on the Sitkakwan DiolecV by J. Purnhelin, in dem* 
tribuffona to American Ethnology, vol. i.) 

III. Cblionhian J?aees.-^The ^neral grouping of these is purely 
mgrapbicii], the main divisions largely cuinical and linguistic ; 
the a^ Britirii Columbia, Queen Charlotte and Vancouver Tidanda, 
Washington, and Oregon. Here are fire stoc^ races speaking an 
immense number of dialects, which, owing to their extremriy evan- 
escent character, it is veiy difficult to classify. The Fngct Sound 
district, in* the 'north-west of 'VTnslifngton, is in this respect qieci- 
ally remarkable. Bat great li^it Las recently been thrown on this 
Babel of tongaes by tlte labours of G. Gibbs, pnblishcd by Bidl, in 
Abrth Ametiean EUineH^y, vol. i. p, 246. Ihc fivo8to(^ races with 
their chief tribed subdivisions axe as follows 

1. Katgnnl M Pilnce of Wales Islands and north coast of Queen 

Charlotte Islands; the Klne, Kiddan, Xhisicncc, Skfd-a-gate. Skld-n-pitcc, Cmn- 
she-was, and Chnt^In-nl of Qncen Clurlotte Monds ; and the Hilmslanr, inclndliii; 
the Klspsehloht of Fort Simpson, the KrtahaimdOk of iI\ct Xoas, and the 
KliUnzn, Hantaokh, BlULaia, and Km-KiOtl of Xlinxink Sonnd. 2. 
rue Ahte, fodndinp Farhlnafif, Kitlnaht, Ohjabt, Howchuklifiiht, Klah^ih-inuht, 
uandhHiht.Xhiliauayahl, A>htttUsahtimd Khahotaht. on the weit coast oiVan- 
^Tcr Island, in thdr order northvatds ; the Msha or KlassctwOhoot Gone 

Flat^; and tlio Quoqnoidtb, Komnx. Kowltehan, Klellnm, Uklctas. Sokes, 
Fj^lna, end Sankaidatnch, of the oa«t coast of Venconrer Islrad U Selhkor 
mUTeads^VM Kvantlnm and UaitUn or Talt, Fteser ilvcr hclow Fort Ynlei 
the Atilspeiro, QnartpL S^kane, Pi^qoonse, Soaintlpl. of tnlddle CUnmUa hasln • 
the ^udll flndodfne the Skokombh. STiotlnamlsh, Savambh, Scfriraintsn! 

Sndknalnm, Yakama, Skaplt, LiSimil.aiia 
of ftet ^nd; the Chlbalb or Tslhall^ Grey IfartMinr; nod the 
ShuhintpsOnclndlngShcWhflpmncb, Kntenal^alklOkansgaa)of UimerCoImnlihL 

\an\L& Crlnm&\ to Adam's 
the Yakima, YflUmnVnMcr: the 
Whto Walla, Balonw, ^rtla. Ci^e, and Mdnale of npper Ocar Water and 
wOM nren; and inc Ksmal and Lapnal of Idaho reserre. c. Chinalj>^Thi» 

Mri i^****r°f *• Ktalt«mii, Kalapnpi, YamtaSS’! 

and EOumfik of lover CoInmUa basin, mostly extinct. Snccib naieaQr distind 
bntnmrmptesentedonlrlqrthoChlnnkJoT^. ^ u nuunuvuiwuiH, 

The names of S'os. 1 and 2 ora pnre^ conventional. Sydali or 
gff Ido wos originally opplied by Francis Poole to the Queen Chaiiotte 
tnbea, and ym after^rds extended to idl the momben of that 
famuy, A uf£o, from Kutka Sound, west coast id Vancouver Idand. 
came gradually into use as the eollccttve name of the eastern Van- 
couver tribes, and of stmo pcoptos on the opposite mainland ethni- 
cally ralated to them. But the longnoges diller so widely that they 
^unot be reduced to a common root. Though possessiiur great 
utelngcntt and even ooDSidcrAblc artistic skill, dxown espi^any in 
tneir wom rad bone camngs and plastic works, these north-wostem 
SUSrlfi - “hsototo incaiucity for adapting themselves to 

w Sproat tells us that many of those wlioLaro 

b^settl^ under tlio mmt favourable circum^nces, in differant 

I JJffw.— This is mainly a geogniiihical enmninc 

l>«g“wHo ^Sici-the SwnotK 

"f V ■ ”L**‘'* to the Shoshone, 

Athabascan, and ^ nma connexions. But the r»t fonn a rhapf ^ 


Si ** attempts at classificaHon. They are 

all nipidly ^]ii)Mnng into the "reserres," or off the face of 

TOd aLo “ «« KlnmA riTw W 

TOd thence eastwards to hevada, j^ptisMjhe Lnlnarniw 


Khmaths the ainoca ami E^STrU^i^rTnrW 

5?*«. ,5®* miidocs, 1 aeons, Shastas. Wcilsnela. TTuluMba 

and othens stmtchini; south to thi!^ninlMl.if 


|§^®®ufh to the Humboldt liven 
“ mainly in the Potter 


South <rf them are the JPimoa, or ** People, 

™Uey, teclading the Kahto, Choam, CTindela, Knfinict Shehalno 
fer“' G«lh^om“«S 

tho_Jf«iwfeaa of Montcrev Bar. iriH. 


— liMVl 

ftmily including the TJlnkas, Snskols 

Mte ^iipumne, and some twenty others, whose 


>■« »■ alw. iHicna tav^mio 
^j^satded MS the foondm^he fan^ whose crews are to 

attcmit to lerlra of Mie Xe^orid. 

rkreiwb Sntk CblMnitels^ ^ Ucotennat tlTheeler - 

qilaw e hte Belyphltt eat tntv toanfl lorne aiipamnb- arduJe 
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V. Shoskonc and Pawnee Jbm27fi».~These form one ethnical, hut 
appaxently two -lingnistic gronps, for L. H. Moi^n regards the 
Pawnee as distinct not only from the Shoshone hat froni all other 
lai^ages. 

The Shoshone or Snodoe fami^oceapies a wide domain, indading 
most of Idaho, Utah, and ^^otning, besides parts of Otegon, 
Nevada, West hlontoi^ Arizona, North Tesa% South CcJifomia, 
and New Mexico. There are six distinct groups : — 

1. VHninarht^ or VTatem ^oihonet, Oregon and Idalio. 2. BanaacKi, Oregon, 
IdohOb Kiemda. 3L Uiahs or ZTier, nith nnmeroos snbdlrislons (Utes prDper, 
WTasboeStPab-Utes, Gosb-UteL Pl-^es, d;e.). Cblonido, Utab^emds, Arizona, and 
Sooth CaUfomia. 4. Cmnantm or Tetans^ three hraocbes (Padncas, Tomparaks, 
and Tenawas), Xorth Texas, New Stexico, North 3fextco. S. Jtogirt, ^ew Mexico ; 
an the seren Moqnl pnehTos execmt tlie Orclbe (Haro), in which the Tegna 
language Is cnirent. 6. hisQVsJUo (Klrii, KcdhI, and Netela), about SL Bieg^ the 
south-west comer of Colifomfa; Imt lor Gotsebet these are now affllfated to the 
Vnma stodc (Xrifsebr. ySr Ethnotosfte^ 1S77, p. S6S^. The Btnani and Colaii of 
south-east CaUfomia are idso Indnded hjr Gatsriiet In the Shoshone fiunlly. 

The Pawnee {Pant) area is confined to Kansas and Texa^ herides 
the Pawnee reserve, Indian territory, with three mdn divisions * 

1. PmeneeM proper^ Inclndlng the ChSndi KlthS, Skidi and FetahSnerot, Kansas 
and Pawnee reserre^ Indian Tenf torjr. 2. Arikarm or Bitarees^ fonneriy In the 
Missouri Van< 7 , 47* N. S. VlchUas^ upper course of Ited and Oinadliin Rivers. 
Texas, with whom should he grouped the Elchal, VToccoe, and perhaps the ToiriaR, 
Towa«ml,Wa6ho, and Caddo of Texas and lAulslana. To the same connexion pro- 
liaUy belonged the extinct Adalze, Nachitoch, Chetimacli, Attacapa, and others 
of XhuIsliUiB, figuring in Gallatin's synopsisos stock Jongnages (SchooZeruft, ill. 
p. 401). 

YL New JUesetbaa This is a strictly ethnical family 

occupying a compact area in New Mexico, but according to W. C. 
Lane (Schoolcraft, v. p. 689) speaking six distinct languages inning 
of one originBl stock, as under : — 

1. Qums^ current In the Acoma. Cochftiml, Klwoml, l4!gnna, and fonr other 
pueblos. 2L TSiiyfra or yhjriniirpft, cnirent In the Nambe,Te5ngne, San Jnan, and 
three other pnehlos, herides the Haro, a Moam pneldo. a. Picori or EnughmagK 
corrent In the Ploorl, Isletta. Taos, and five other pnelilos. 4. current in 
Jemez and Pecos only. S. Zttnu ennent in XuSi only, and said to be a ndlcally 
distinct langnage. 6. Sfoguit a Shoshone dialect (sec v . above), current In oU the 
Mogul pueblos except naro. 

One of the most remarkable of existing linguistic phenomena 
is the number of widely diverging languages spoken in these twenty- 
six New Mexican pueblo^ where tiie nnifonnity of institutions, 
agricultural habits, town liTe, and social intercourse might be sup- 
posed to establish a community of qieech. 

YU. Yuma Slock , — ^This linguistic and ethnical group in South 
Arizona and South California is named from the typical Yuma 
tribe formerly at the junction of the Gila and Colorado nrers. The 
famQy has been learnedly treated br A. S. Gatsebet {ZdUek,/, 
EthnologUt 1877, pp. 841 and 366), who n^rds the Ynma &s fan&- 
menfally distinct mm all the surrounding forms of speech. The 
tribes are now mostly gathered in the three reserves of tiie Colorado 
river (right hank, 84*’ N.), San Carlos, Gila river, sonth-cast 
Arizona, and Pinia and ^Laricopa, South Arizona, with a joint 
population of 5249, to which must he added about 750 for those 
who are still independent^ making 6000 for the whole race. Chief 
tribes: — 

1. TSri^zf or formerly west and north-west of the Aztec Mounlafna. 

2. JTonfno or Canfno, Sra l^rancl^o Moontatns; sold to be extinct. 8. Tantc or 
TanOhApaSie^ between the Green River and Aztec Mountalna, distinct from the 
Tonto-Apuehes of Athabascan stock. 4. ktarieopa or Cocomarieopa^ middle 
course or the Gfla. & Uualepat or WaUapaf^ between the Colorado and Black 
Mountains. C. J/eAonf or Mdovt, properly ffamukh-habi (" Three Hills **), largest 
of all 'the Tnma tribes^ both sides of the middle and hmr Colorado. 7. Tuma 
or Kutzhm^ at Jnnctlon of Colorado and Glia rivers. & Ooeiopa or Cueapa, at 
month of the Colorado. D. ChunogeiarQuemeya^ collective name of all the Yuma 
tribes between the lower (k>Iondo and the ^clfic, Jnduding (according to Qat- 
schet) the Ditguena (see V., No. C),and the KHM near San Tomas mission. 10. 
Codiimit Pericui, and GuakuH of lower California. Probably to the same 
family belonged the extinct Oduenches^ Cbcwpas, Jalditdums^ Kochu^ Cateinas^ 

and others of Sontb and East Arizona. 

Till. Atkahaeean or Tinney Family , — ^This is the most wide- 
spread ethnical and linguistic group in Nortli America, comprising 
most of Alaska and the Canadian Dominion from the Ultimo oomain 
to the Churchill river north and south, and from the Hoeky Moun- 
tains to Hudson Bay west and eas^ besides isolated endaves in 
Oregon, Arizona, New Mexico, Colorade^ and North Mexico. The 
term_ Athalmean is geographical, from Lake Athabasca, a great 
rallying point of the northern tribes, while Tinney^ suggested by 
Petitot, variously pronounced Tinne, Thynn^ Dene, Tcna, I^ai; 
Tanai, Dtimi4, &e,, and meaning '‘People,” is the general tril^ 
ilame. About the gelling, sound, and identification of the indi- 
vidual tribal nam^ the gr^test confusion prevails. YhnsiKtnai^ 
used by Pzan^ Midler as the collective name of a distinct group, is 
supposed to be on Innuit word by Dali, who says that it shoutd 
c^nseqnentiy bo applied to-no tribes of Tinney race. KoH^aina or 
Kowianc, figuring in most tables as a ^ecial tribe, appears to be a 
term vaguely angled the Russians to all tlic interior TTnneys of 
Araslc^ about iwiom they knew little or nothing. ,The Cltfimewyan& 
of Lake Athabasca are constantly confused with the Algonquin 

kj^sries Ldand'a Fusang; or the BUeorerg AmerUa hg Chinese BuddhUl 
mult in ikePifih Century. He also compares words from 'various Californian 
idioms with Japanese and Chinese, forgetting that these two langnsges them- 
selves briong to two entirely different orders efi speech, and have nothing hi 
tommon .b^ond coincidences and borrowings 
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ChippewBs of UpPOT Canada, just as the Tonto-Apaches of Yutila 
stoi^ are with the Tonto-Apacmes of Athabascan stock. The Alaska 
division esperially was in a diaotio state nntil Dali (m ciL) snrveyed 
the field anew, and supplied the subjoined corrected and apparently 
complete list : — 

KalynhkhoUina, lower Yukon and Kuskofcwim rivers: KOTfilnikhotfliui and 
Unakhotano, right banh of lower Yukon; Kntdiins or ** People'' (incladlng the 
Tenan-EutdiiUtTananah river watershed; Tennnth Eutcblnond Tatsrii Kutdiln, 
between the Yukon rapids and month of theEorenpine, extinct ; Kntdia-Kntchln, 
about janetkm of Yukon and rorcupine ; Natslt-Kutchln, from the Porcupine to 
Romanzoff Mountains; Vhnta-Kntenln, from the Poreuplne to the Arctic Xn- 
nnlts; Tukkutli-Kutdiln, head-waters of the Poxcnpfne; flan-Eotchln, Yukon 
river above Kotlo river; Tbtchono-Entchin, about White River; Tchfinln-Kut- 
chfn,Kenal Peninsula; Abbafo-Tena^PeHy and MacMillan rivers; Nefaaunees, 
about source of Prily river; Acheto-Tlimeii, head-waters of Liard river; Daho- 
Tcna or Slkonees, LlarJ river; Tflhko-Tinneh, Leu Is river barin; GhUkaht-Tenay 
Lewis and Leboii^ rivers; Ahteno, Atna river basin. 

The other members of the Tinnqr family may he grouped in fonr 
geographical divisions as under : — 

1. Sfadkentie Basin ; Sawessaw Tinney (Cblppewyons), Lake Athabasea ; Tant- 
sawhoots of the Cpppenufne; Beavers, Dog-iR^ Strongbows, Red Knives, Hares, 
Sbe^ Bnishirood, and others ennmerated Iqr Petitot, whose theories are wild, 
but whose facts form a snbstantUil contribution to science. 2. Kete Caledonia s 
the TiOikall or Tacnilles, Mackenzie's Xag^ers, and the Carriers of t)ie.(3ana- 
dian trappers Indude the Nascotin, NatlulauUn, diUeotin, TolLotln, and several 
others 9, Oregon : the Cmpquas on the Umpqwn river, the TIaskanal of the 
lower (kAumblu, and the Hoopahs near the north frontier of CdUornla. 4. Souths 
Wetiem JSiatu: the Apaches and Narajos^ who room over the region between 
Utah and Sonora.^ 

IX. Alffonqiiin Family , — ^This ethnical and linguistic £^np, 
next in extent to the Tinneys^ but far more impoitant hi&toncally 
and numerically, stretclies from the Tinney domain soutb'iraxds to 
the latitude of South Girolino, and from the Atlantic to the Rocky 
Mountains. Most of the trib^ on the Atlantic seaboard have either 
disappeared, migrated w*estwardi^ or heen collected into the reserves. 
Bnt many have acquired such edebrity in the stirring records of 
Indian warfare that the more noted with their original geo^phical 
domain will be included in the subjoined list of all the Algonquin 
races. 

1. Xorlhcm Branch : Chippewas or Ojlbways, Um>er Canada and Michigan ; 
Gttawas, Ottawa river valley (some now in ManltouIIn Island, Lake Huron; 
others in Indian Tcurritory); Nnsquapccs, interior of Labrador; Miintognals, south 
eoosC of Labrador; Crees or Knisteneanx, hetireen Lakes Winnipeg and Atlio- 
bisea north and south, and from Rocky Mounttflus to Hudson's Boy, west and 
cast. 2. Eastern Branch : Abenakis, Maine* New Hampshire (later on, Lower 
Canada) ; Mlkmoka, Nova Scotia, Now Brunswick, and Lower Canada; Tarratlncs, 
New Brunswick; Ctchemlns or Mlllcetes, New Brunswick and Maine; Penob- 
scots, Penobscot river, Maine; Fassamaquoddlcs, East Maffier Amarlscrmins; 
Now Jfampslilie; 3foIilcans or Mobegans. Connecticut and New York; Natics, 
Massachusetts survives In Eliot's Bible); Peqnods,3rassac1in8ctt8, west of 

Gape Cod; Adirondaeks, New York highlands; klanhattans, 3Ianhatfan Island, 
site of present city of New Yoik; Lem-Lennaims or Helawarcs, Delaware, now 
In Indian TVrritoiy. 8. Southern Branch: Powhattans, Virginia and Maryland; 
Aocomocs, Aceomoe river. East Virginia; Rappahannodcs, Rappahannock river, 
Virginia; Pantlooes; North (hirollna, southernmost of all tlie Algonquin tribes; 
Shawnee^ Pennndrania, Kentucky, and Ohio, now In Ind'on T^toiy. 4. 
Western Branch : Illinois, Illinois nrer ha^fn ; Miamla, Great Miami river basin ; 
Pottawattamles, kUclilgan ; Koskosklos, Ea&luskla river, Illinois, now In Indian 
Territory; Michigamles, aontb shore of Lake Michigan, named from them: Sacs 
or Sawkee and Foxes or Outtagaurol* middle course of Mlsslsslml, now In Indian 
Territory and Nebraska reserrea ; Cheyennes, Lake Winnipeg cater on, Missouri 
and Tlatte rivers); Arapaliocs, upper Arkansas and Platte riven ; Blackfee^ 
Saskatchewan forks, south to Mnriirs river; Alialmcllns, 3nik river, Montano. 

The linCTistic afiinities of the four last named ore somewhat 
doubtful, but Albert Gallatin shows good grounds for connecting 
them with the Algonquin group. 

X. TFya7idol^J^uoisFamily,~--‘Thi3 is a distinct andhistorically 
famous group, allied ethnically to the AlgonquinSyondlinguiatically, 
^loigan thinks, remotdy to the Dakotas. Their area is Upper 
Canada, about the great fakes, New Yoik, and the Yiiginian high- 
lands ; they nowhere resell the Atlantic coast, and* are ereiywhere 
surrounded by tribes of Algonquin stock. 'Tlicro are three main 
divisions: — 

1. Wgandoit or ffurons, Indudlng the Erics or Erigas, Ahrendahronons^ and 
Attlwondoronk or '‘Neutral Nation," Canada. 2. Iroquois^ or “Six Nations,” 
chiefly In New York, a famous polftleol confederacy collectively known as the 
Ongteehonue^ or “SuMrfor Men,^ and comprising the Mohawks, Oneldas, Onon- 
degas, Senecas, and Cayugas, bendes the Thscaroraa, who Joined the league from 
Noith Carolina In 1712. 8. Monacans or Monahoaa of Virginia, Indudlng the 
Nottownys, Mclierries (Thtdos), and othen, who later on Joined the Iroquois 
confederal. 

XL JDakoia or Sioux Family , — ^This is on independent and wide- 
spread etimical and linguistic group, wliose proper domain is the 
western prairies between the Mississlj^i and bbocl^ Mountains east 
and w^ and stretching from the Sas^tchewan southwards to the 
Red River of Texas, chief divisions ore : — 

1. Baloias proper, of thcMlssonri bodn. This term means 'K Allies;” and 
Includes the Isanntics. Tontona, Tcctons, and Slssetons. each with several sub- 
divisions. 2, Astinihoines or fi/aae /ndfoma, known to the Dakotas as'“Hoha,*’ 
or “ nehda,” because they withdrew fiom the confederacy abontlOOD, and settled 
In the Assinibofne river basin. 3. Winndtagoes C'Pnons” of the Canadians), 


I Apad^ lA, ^the men” (root apa, man). Is a Ymna word, apidled to the 
sonthern Tinneys, whoso true name Is ShU Indagt or “men of the woods.** FTom 
the ending che, an attempt has been made by certain ctyihologlsts to connect 
these people with the Pnelche, Hnllliche, and otiterXWagono-Cblllan tribes whose 
names end In the same syllable. But here die Is the Araucanfan “man,** 
i^reas In TnftiaVAe Is the definite aillde suffixed. Of the Apadies' the chief 
fri^s are the Cqyoteros. Tontos, LIpnns, ^lescaleros, BnaleQos, Uaneros, and 
GneilQ!^ so named by the Sparlards ; the real tribal names are undetermin^ ** 
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CotlasuyOf northern, ^estom, nnd southern province, the term 
Aniisuyo itself is purely geographical. 

As we descend to the liolivian lowlands, the confusion of races 
reaches its climax in the prorinccs of Hoxos, Chiquitos, and Gnin 
Chaco. Notwithstanding the disa])peaninco of many tribes in recent 
years, R D. Matthews {Up the Amazon and Madeiraf 1879) still 
round in the Beni ^fissions, Moxos, besides the above-mentioned 
Maropas, six distinct tribes — Cayubaias^ JlcbimaSg 3fojciioSj CSanf- 
chanast ItonamnSf and J!?ccnm-***cach having a lancuago of its 
own.’* But the Baures would seem to be a branch of the nlojcuo^ 
who are again affiliated to the Maypnri of the Barro family (sec 
XV.}. Other nations in Moxos with distinct speech are the Chapa- 
tiiras in the south-east, and the Paeagnaras and Itcncs in the north. 

Chiquitosis occupied by eleven distinct nations, all spiking radi- 
cally different languages, but presenting a uniform physical type: — 
Chiquitos ill 1^10 centre; Samuciis^ Cmxlvcs^ TapiiSjOndCorabccaa 
originally in the south-east ; Saraveeas^ Oliikcs^ Ciiruminacas^ 
Covareens^ Ourucanecas^ in the north-east ; and Paiconeeas in the 
north-west. The language of the Chiquitos, of whom there are endless 
subdivisions, is one of the richest nnd most widely diffused in South 
America, serving, like the Tupi in the cast, os a sort of lingua franca 
in the Bolivian lowlands and the northern parts of Gittu Chaco. 
The numerous tribes of this latter region seem to form an ethnical 
group related to the Chiquitos peoples, and like them 8ticaking_ a 
great variety of distinct languages. The greatest confusion still 
prevails as to their mutual relations; but the main linguistic groups 
seem to he the Mocobi-Toha of the Salado and Vermejo livers; 
the JJatagiiaya^ including the VihUtf Lulc^ nnd Chancs between 
thePilcomayo and Vermejo; thc^^z}i(mc, on the right bank of the 
Famna, between 28'’-^0'' S. ; and the so-called Lengna (properly 
Jwiaje) in the centre of Gran Chaco, sairoiindcd by 5locobi tribes. 
Here vrere tdso the extinct (riroycitrtes (probably akin to the Tobas), 
noted for tbeir skill in horseinauship. Hence the term Gnaycnm 
came to be applied generally to all the mounted Indians of Gian 
Chaco, and, uioiigh no longer the name of any particular tribe, it 
continues to figure in ethnographic works as a racial designation, 
increasing the confusion in a region already overburdened irith 
obsolete or erroneous ethnical nomenclature. 

XVII. B)xtziUan JfacfS.— Here the grouping, with one mat ex- 
ception, is still mainly geographical. The exception is the wide- 
spread Tiipi-Guarani ctimical and linguistic family, rivalling in 
extent the AUmbascan nnd Algonquin of the uorthem coiitiueut, 
and including, besides a great pari of Brazil, nil Paraguay, about 
half of Uruguay, large enclaves xu Bolivia, and, if the Carib is to be 
regarded as a brancli, nearly all flic Gninnns and Venezuela. Of 
this race the two main dinsious are the Gnarant, from about the 
neighbourhood of Monte Video to Goynz south nnd north, and 
stretching west nnd cast from the Paraguay to the Atlantic, and the 
Tapi thence northwards to the Amazon nnd Ilio Negro. The 
southern division may be regarded as nearly compact, but the nor- 
thern cvcr^'whcrc encloses a number of races apparently of different 
stocks, wlulc along the Amazon and its great tributaries tlic tribes 
ore as numerous as they are diverse in speech and often in physique. 
Over 15 distinct peoples are meutioncu on the Xiuga liver alone, 
20 on the Tapajoz, os many on the Ucayali, 50 on the Japura. B. 
S. Clough {The Amazo7iS, 1872) gives lists of 83 on the Purus, and 
of 37 on the Naupes, a tributary of the Bio Negro ; over 100 differ- 
ent dialects are current on the Bio Negro itself (Martins), and ns 
many as 234 tribal names occur in jilillict dc Saint-Adolphe’s 
Diecionnrio Oeographieo do Jinpcrio de Brazil (Paris, 1863). riero 
the only means of communication is afforded h}' the Lingoa Gcralt 
or general language,” which is based on the Tupi, and which has 
gradually become current throughout the empire. 

Of the Guarani-Tupi stock the most representative races are the 
Tiipinamhas^ formerly dominant on the coast of Para ; the Tnpini- 
quins of E^irito l&uto; the Pcf/piiarcs of the Faraiba; the 
Tupuiasot l&hia; the Tdbajaresof Maronbuo ; the Cades of Ccara; 
the Obaeatuaras of tlie Bio S. Francisco; the Mundrueus^ Apiacas, 
and of thoTapajos; the Tappis, Paios, and Miniianoa of Bio 

Grande do Sul ; the Pitumnas of the river Curitiba ; the Guan- 
hanarispi the Parana; the Guarayos and Chiriguanos of the upper 
Memor4, Bolivia; the Oinapuas of the Yapura; the Manaos, Juris, 
Tcreeumas, Oaripunas, and nine others in the Bio Negro basin. 

The Non-Guarani element in Brazil, often coUcctivmy know*n to 
the Tupis as Tapuyas, f.c., ^^straiigers ” or enemies,” has hitherto 
baffled idl attempts at classification. The best known groups 
mostly linguistic, are the Aimorc or Botoeiido of the Aimore const 
range ; the Pamacan, widely diffused in Bahia and l^Iiuos-Geracs ; 
the Oxtrys, vrith many subdivisions in Bio Janeiro, Espirito Santo, 
and Minos-Goraes ; the Canecran, with five branches in Para and 
Goyaz; the UafrtW ovKiriri, a lar^ nation in the Borborema moun- 
tains, with two branches {Velhos and A^oros) in Pernambuco, Fara- 
hiba, and Ccara, grouped by Martins ivith the Moxos of Bolivia, 
Cunamar^ of Juruo, the Msgunmas of the Javar}', the Manaos 
of the Bio Negro, and many others under the collective name of 
Gueh or Coco ; the Oh with diverse prefixes (Au-G2^ C^necata-Gfe, 
Cran-6b, Payeo-Gb, Fontaca-6b, kc.) in Maranhiio and Para, with 


whom must bo grouped theTimbiras of Goyaz (” fallavSo o idioma 
dos Gamelleiros ou Timbinis, ” M. de Saint-Ado^he, j. p. 884); the 
Voiivi of Matto Grosso, now united with the Ckoco^ Pipian, and 
Uman, all of like speech ; the Carijos, formerly very powerful in 
province.Suo Paulo, now mostly fused with others; the Caracas and 
ChaaMoas of rivers Araguaya and lowrer Tocantins, Goyaz, and Para; 
the Ooya, vciy nuuierous in Goyaz, to which province they give tbeir 
name ; the Charruas, formerly veir}^ powerful in the extreme south 
and in Uniguay, miiped by D'Orbigny with the Fam]m Indians, 
and described by' him os **peut-8tro la nation Americaine quel’in- 
tensitd dc la coulcur rapprochc le plus du noir” (iL p. 85); the 
Bororos, formerly dominant over a vast region in Matto Grosso. 

XVIII. Austral Bases * — ^Theso occupy four geographical areas, to 
which correspond four distinct ethnical and lingi&tie groups: — 

1. Auca or Amxmniaxi, Chilianand Patagonian Cordilleras; iy*pe 
vciT uuiform, and by D’Orbigny affiliated to the Peruvian ; speech 
cimrcly distinct from all others, and spoken with little dialectic 
varied* throughout the whole area. The nnmerous branches are 
gGiicrally indicated a geographical terminology, as Picunehe, 

* 'northern people,” PKc/cZre, "eastern people, "south- 
ern x)cox)lc,’^&c., the final syllable die siguifying "people.” But 
the official Chilian divisions are : — (a) Mmidie, or Arribanos, t.s., 
"highlanders,” nnd Ahajinos or "lowlanders,” between rivers 
Malkco and Cautiu; (5) Lavquendie or Coslinos, i*e., "coast 
])eople,” bctirccn rivers Lebu and Imiierial ; (c) Huilliche, or 
" southerners,” in tw*o divisions, south of rivers Cautiu and Tolten. 
Total population, 24,360 uumixed Araucanians (Edouard Sbre, Le 
Chili tel giCil cst, Valparaiso, 1876). 

2. Pueldie, occiipnng the Pampas region from the Saladillo to the 
Bio Negro ; hence iuiown to the Spanmrds as the jpgmpas Indians. 
Pnelchc or eastern pcoxdo is their Arancauion name, answering to 
the Patagouinii J*bnre and Pend:* There is grant uniformity of type 
and speech, the latter, like Araucanian, being distinct from ^all 
others. No wcll-racognized tribal divisions exist. The race is d}*uig 
out or becoming absorbed in the general mass of the Argentine 
po])ulation. 

3. Patagonian, the Tdnidche, Chuddie, or Jluillidie (f.e.. 
"southerners ”) of the Araucanians ; national name Tsoncca \ area, 
Patagonia from the Bio Negro to Magellan Strait, and from the Cor- 
dUleras to Uie Atlantic. Tliis is the tallest race on the globe, with 
mean hciglit 5 feet 11 inches (Toninard, Anthropology, p. 320), and 
otherwise differing widely from nil the American ty'pes, with wliidi 
they hare nothing in common exeexit the structure of the hair and 
the iHilysynthetic form of their speech. The present race again 
seems distinct from the preliistoric in this region as represented by 
tlic skulls recently found by Moi cno at FA Carmen on the Bio Negro. 
These are highly dolichocepbalous, whilst Dr A. 'Wcissbach {Zeitsdir* 
far £lh7iologie, 1877, p. 8^ renresouts the modem Tchuelches as 
amongst the most hrachyccphaious on the globe, approaching in 
this respect nearest to the cliimpauzcc tyqje. 

4. *Fu€(iiians, ibc-Pcsdiavis of some writers, Ticrra del Fuego; 
no racogiiized collective national or tribal names ; one ctimical type, 
entirely diifcrciit from the Patagonian, and by D'Orbigny alUed to 
the Araucanian ; two anparcutly distinct languages, a nortbemand 
a southern vaiicty, with no known afiinities to any on the mainland 
or elsewhere. They probably occupy tlie lowest scale of culture in 
the American division of mankind, — in this respect corresponding to 
the Negritos and Bushmen of the eastern hemisphere. 

Jtfbfioqmnhsj—Ladtcim, Sfieurs da Sauraffes AmericatM^ 4;c., Paris, 17S8 ; A. 
ronllninboidtanilllonnland's TraxtXt At thelnterioro/AtMrfca, 1799-1801, Puis, 
1807 ; A* Balbf, AUai Lt/tnotfraphfqttei Pfliis, 1828; Drs and Mortius, Xase in 

Pratiifeit, ^Iniiicli, 1831 ; Pedro de Angelis, Cbtteeiosi de obras y decumenta rtla- 
tize% a la hMoria antiffua ymoderna de las prorfnciae del Jliode la JPlata^ 7 vols., 
Buenos Ayres, 1898; S. G. Brake, Biogirtplty and /Uslory of the Xbrih American 
Mlanfj Buston, 1897; IVOiklgny, L'JIomme Amerieain, Paris, 1839; Dr C. 
Martius, ‘‘Dio t irganfionliclt and Zukunft dcr AnieilkonUehenMcnscliliclr,** In 
Veutfch* 1Ysr/f'^aAiiewAri^,1639,p.23S;Capt. Fremont, Exploring JSarpedUicn to 
theltocJtyMountatns^honAon* 1848 ; U.iln\e.EthnologpandPltilo7ogy,tlinaeelphln, 
1848; £. Busclimann, “S]rarcn der Aztekheken Spracho Im nSrdl. Alcxico,” In 
Jfemofr* of the Merlin Academy, 1894; llolumbcr, ElhnographUehe Slxzten Sber 
die roller der Ituss. Amerila, Helslngron, 1835; Sclioolcrafr, JIM. and Mtat* 
Information n^tpeeting the JIM., de., oj the Indian Tribes of the VnUtd Btates, 8 
vols., Plilladcipiilfl, 1851-7 (338 jpl.); Squler, Eiearagua, 1852, and Mtates oJ 
Central Amtriea, Xew York, 1858; Cl. 11. 3IariJuun, Expeditions into the 
Valley of the AmasotiS, 1539, 1540, 18891, London, 18f9 (Haklnyt Soefetj’); J. J. 
von TScliudl, Eeise dttrch die Anden, Gotlin, 1880; A. S. Tkylor, Mibtiogra^ia 
Callfoimiea, Sacramento, 1883; MUllct de Snint-Adolpfac. Micetonario Qeoffraphieo 
do Imperio do Mratit, Paris, 1883; 11. Y. llindc, ThoJMbradorPeninsulaXxmilon* 
1883; Dr Th. Waltz, Anthropologieder Eatmrdlter, Lelp&lc, 1884 ; Nlc. Perrot, 
Memoire sur les meenrs* eoutunia, et religions da Saurages de VAmerique SSmten- 
trionale, Paris. 1884; Splx and Martius, Meitrdge tuv Lthnographie Amerilas, 
Irffipsle, 1887 ; It. O. Latham, *‘I^iici8 on tlio South American Baccs,'* in the South 
AmerteanJdisstonary Magazine, 1888; G. M.Sinnat, Scenes and Studia ef Savage 
Lfe, London, 1888; P. Marcoy, Voyageit tracers VAmerique du Seri, Paris, 1888; 
W . Sdiultz, **Katur- nnd Culturatudlcn Qber Sfld-Amcrika imd sclno Bonohner,'* 
Mul.tf the Dresden Qeogr. Soc*. 1888; Cl. It. Slarfcham, “The Tribes of the Empire 
of the Ineos,** in Jour.It. Otogr* Soe*, vol. xll., 1871; H. ILBancroft, TbeEativeEaces 
of the Paeffie States of Eorth America, London, 1875 ; Jas. Orton, The Andes and the 
Amaton, 1878; M. Pctltot, several jinpcrs on the Atluiha*‘can Indians. In V Annie 
Oiographique,lSca,mil\n Mul.de la See. de Giogr., VoxIb, 1870-7; R. Virchow, 
'^Anthropoloirie Amenkns,*' In Terhandlungen der Meriiner Gesellschei/t firAnthro- 

« e, 1877, p. 144-58; J. W. Powell, " On the P)illos(a)hy of the Kortli American 
w,^ln Mull, ef the Amer* Geo. Soc., iB77, lLp.48, LiSImonin, “Lcslndicna 
dtfs Etata-UnlsL** in Mut* de ta Soe* de Giographie, Paris, vol. xv]., 1878; Schultz- 
ScUack, •• Die Amcriknnischen Gutter, Ac., der vlcr Wcltrichtungcn/' in Meitsehr, 
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Air EihMtSome, 1870, pi Sll ; Ch. Wiener, Esptfdition SelenUflq[iia anP^roa et en 
B^rie,'*in ZeToarefu J/oarfe, 1878; W.ttdi9,^DIa Cblbctia 8imche In 
Qnnada,*' in Avt AUtn ITc/l/Aefren, lx., 1878; V.Z. Matte-Bran, niUeau Oio- 
araMfeM dSs in dutnbviwk e/AaepraaAfaiie da aafibat tt da ImpvM on jKnjtfA 
Xangr, 1878; V. Domain La Ittdina haau>Ronga^ Ftaa, 1OT8; E. von Bm 
Wartegir* AVinUaierrte, Zaarf vjnI Xev/e, Lupm, 1OT8; ^bert S. 

" Fttbenbenennunpni la Konl-Ameilkaaisenen S^dun^** in ZtHahr.fSr Afnao- 
Ie^,l879,p. 293; FL Aineshbio,**L*HinniaeFrdbbtoilqae dans la Plata," In JZer. 
ttAnihf^wgte. 1879, p. 210; A. StUbd, Peruvian Aafigtittfev, fAe iTecrtyioiis 
jtnroa, Landmi and Deillnf 1881; Cl. JL Markbam, Rtn. 1681; CMri-fOurlwis to 
Xorth Amrriean Ethn&fcffv, edited br J. W. Pae^ Washington, Gm eminent 
Printing OillGei 1877-81 ; nnmenms otner papers on the American nces and lan- 
gnaecs In ZeiUthr.fir Rtbrnofogw, Reports ffftht Tivotat ofthoPa^odf JArsevm 
^ Amencna Ardamoppaod Etknologpi Tht Amerfeem BcAmrfOsnrai SVvaiacifoffi ; 
iUport»ofthtt^ithantanIntt\to.to\ Ctdittmo do Rotaiai ]para a hUtona,‘ 


The general policy of the United States Govemment, in 
its management of the Indian tribes within its bordera, has 
been to treat with them as separate but subject princi- 
palities, It thus makes treaties with the different tnbes^ 
purchases land from thenij &c. Its poliqy farther is to 
place all the tribes upon reservations^ whence they are 
prohibited from wanderuigi and which are forbidden ground 
to whiteSj thus isolating them from the rest of mankind. 
In return for land ceded by them to the United States 



them is being attemptedi — in the case of some tribes with 
success, in others thus far, with -utter failure. how- 
ever, all stimulus to self support is wanting^ it seems 
surprising that any tribe shoidd have made perceptible 
advance at all, and the progress attained is therefore 
encouraging for future effort The policy of the Domi- 
nion Government is almost precisely similar to that of the 
United States, but the results are veiy different in the 
two countries. While the United States have had almost 
continual trouble with their aboriginal inhabitants, Canada 

no Indian difficulties of importance. This is 

America is esrimated, more roughly, at 103,969, making a part to a difference in the practical n-orking out of 

total for the continenf^ north of Mexico, of 407,217. The “o policy, but more to differences in environment. The 
following table, which is compiled from the i^ensns returns ^dian service of the Dominion Government is cjomposcd of 
for 1880, and ftom the reports for 1879 of the superintend- ® trained body of men, who remain in it throueh life, who 


Modebn Histobv and Fbesent Distbibution of N^obth 
A^ iEBzoAir Indians 

Copyright^ 1880, hy Henry Qannat 

It is only very recently that the number of Indians on 
the North American continent has come to be known with 
any degree of accuracy. The best estimates at present ac- 
cessible, based on the reports of Indian agents and cm the 
United States censns for 1880, give the total number in the 
United States as 303,248. The number in British North 


ento of Indian affairs for the United States and for the thoroughly understand the Indian character, and who 
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British Possessions, may be rdied on as approximatdy cor- 
rect- 


British Fossessiows. 

Ontario 15^941 

goehec 12,054 

Nora Scotia 2,126 

New Bninswick 1,483 

Prin« Edward’s Island 266 
Manitolxi&N.W.Tetritoxy80,227 

Athabasca 2,898 

British Colambia 85,154 

Rupert’s Land 4,870 


Total 108,969 

United States, 

Alabama.,. l^ro 

24,753 

Arkansas 

16,681 

Colorado 4 oig 

Connecticut 'oofl 

:: 81.70? 

lUinou. in, 

Indiana 

Indian Territoi}-. 78.142 

801 
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Kansas 

Ziouisiana 

Maine 

Massachusetts. 341 

Michigan 17,045 

Minnesota 17.893 

Mississlpid 1^811 

Montana 20,825 

Nebraska 4 4M 

Nevada 7^726 

New Mexico 221860 

New York gJ^O 

North Carolina 1 162 

5,854 

Fenn^lvania 158 

South Oarolina 113 


, TT j ' "D— The members 

of the United States Indian service, on the other l»n pd 
are appointed 1^ political or church influence, and are in 
many mes unfit for the work; thqr are changed also 
as balance of political power passes from one party to 
anottor. The Dominion has always fulfilled the conditions 
Of Its treaties, and has always administered punishment 
promptly and Mverely when the necessity arose. The 
United States have broken treaty after treaty, "or have 
neglected to fulfil their obligations to such an extent that 
most tribes no longer have confidence in the promises of the 
(lovemment. In cases of outrages by Indians, it has,' as a 
rul^ been ve^ slow and dilatoiy in punishment, 
fi.. the principal reason for the immunity 

fte Bntish Pmessions have liitherto epjoyed from Indian 

- Indians have not yet been 

Tff 869 crowded the whites. While the area is lareer tfian tW 

" 167“ states, the Indian population Is but about 

- !S™ m i«t Th, 

incuara still hold their favourite huntinit and fishiim 

theS »d%5doJ"“ThT4S'^S 

“'If SneSKrS ot 

have decr?iedTnum5j^? Wbes b^ond SSSer i '» «“oved 

at least certain that the IndiaM*^]’^^®”?®”®* peoples are to^!, of which, in 

5jnous mfluences which tend to S ^™“Sht under country £ Jim rt-T ^'^7- The 

^amuidetonsinteivtS,J®“! and peserve life. removLVbBiS.?^! the necessity for 


Wisoon^.,, 


Total , 


I 1 iOwndtotalinN. America 407, 217 

.t that these i 


*“vmuraetonsinteMriha1 i«v«bbV ® “ preserve life, removing - i ^ peopiea, me neces 

belter housed, clothad and peopleare and. their trsatm^ if Mmhere, has not yet arisen j 

^^lar avocation^. themhave been Se h?^^^ ?ie Dominion Goveriment has 
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ln*]Eaa Tririror^ and Ksnsas. 

lIj on tbe nortbem ^ore of the npper 
, 1650 tier trere driren hr the Iroquois 

X.- -x e--- I — — ii-» ^ 'forced Lack by’ the Oakotaa. 

cf the cibss of tee Bndsb Possessfoes is ^ralior^ In the ; Thes they settle! at ilackina'!?-, and joined the French in their 

‘ - t - - . - EnglrsiL During the Berolution they 

3Io5t of them were ficalljr moved to the 



now are, reduced to a mere handful. 


led a part of the lower peninsula of 
driven into TVmcon&in *1^ the mote 
French in thexrwars 
Pontiac's conspiiacr. In the 
iGther countn- they took the 

p^ulation. ice Azcaisasca districr is peopled ir the ' part of the latter- In IS3S most of them were removed to a reser- 
Cree^r .Asrirucofnc^ Chfrj^wvan^ and Ifeavers : ^trhile British \ ration in Kansas. Of these the la^er £Cimrtion have abandon^ 
. - 1 . j- - - - - - Ij^Eje citizens. Of the others, some are in 

in Indian Territory, while the remainder 


Isla::*! are 3Scmc5, in yevr BrucsTrirk a 
and a few of the ^ISzcetes. In 3Ia3itobs 
torjv ChippsTTU^ Chee^ Blarkfeet, ani Dt 
ahcrisical topulatfoa. The Athabasca distrif 



fci triirss whii ichsbitei ^ew England ar the time of is first 
Settlement bnt few fsarnrents remain. 


zni 

V— i=»- 

A remnant cf the once powerful Ptz^scc! tribe is settled at OM- 


The Scmi7iol€S are a tribe of the 3Iaskogee familv ; they ori^« 
I ally inhabited the peninsula of Florida. About 1£42, after a very 
^ dimswons war with the whites, lasting seven years, nearly all of 


town cn the Pesobs<»t river. in 3Iaice, and in o±er parfe of that , them were remorel to the Indian Territory, where they are now 

5 stB! r setrl£d,ateciviifzel,andate£UcceedmgxnthecaIt£vationafthesoiL 

' *T**..— — as/v/L 


Smre and in Il^eacLc^m^ ani fragments of other tribes 
eslsr. 

TheRw'^d'andJ/c^.^ran tribes were amongst the largestasdmo: 


They number about 230^. 

The Creda or 2Ii€ghoj€es formed the most powerful tribe of the 





on the cf the DelaTrare river. £^Iy in the 17tli ceatniy \ xngj 
the Dnmh. wm^ncedtrada^ wirii them, under mendly relations. 

Indian tribes in yorch America. Its warriors poss^ fine phy- 
^ze, great persozxal courage, and skHI in mrfiire^ Though 
backward in adopting civilization, Aeir intellectual powers contr^ 
^ very iavontably with those or most other tribes. The nation nnm« 
4lT<u7Ti^^Tgs- In irS9 they were placed on a zeservatfon in Ohio, r bets ZO/jOO to 35,000 sotds, divided into twenty-one buids or sub- 
anl s*±ssqnently, in ISIS, wem" moved to 3Ii5sonrL Various I tribes more or less independent of one another.' At present they 
removals fcKowed, unril. In 2c66, tc^ accepted lands in severalty, ! range over most of the unsettled portion of Dakota, eastern 
in the Indian Terzimry, and gave cp the tribal zeZsrion. They are f 3Ion£ana, andnorth-eostem TVyoznmg, thezrreservationsamountiog 
nowlivzng in riviliztfd fashion^ and havebecomecsefiti and prosper- ( altogether to 10S,450 square miles. Uhdl witiun a ve^ recent 
onserrizens. Their cuzrdier is now between 1000 and IICO. I period most of the ban^ of this tribe have resisted au efibrts 



incl^dtcn 2150 warriors. 


Boclg' 

On the east they enconntered the 



of the American Bevolution th^fought on the side of the En^sh, 


Indian Territory, TTiscoasin, and Canada. In 1S70 th^ numbered 
aitogerher 131,66?, having increased decidedly since the'close of the 
Rrvoltnion. 


n^ta, after long continued zvatfkie. In 1562 the bands inhabiting 
‘ ^ * " white settlers, and a terrible massacre 

[s was the removal of these bands from 
' the State to Dakota, where th^ were placed upon reservations. 
The bands inhabiting the country farmer west hare been to a 
greater or less extent ahnosv contznaallv at vrar with the whites 



th^ removed to a reservation in KgTTg»s Jq lS55 
chizens, wh3e the small temrising rtagment of this 
tribe rsmovel to Icdhn Territorv. 


foIIoweiL 
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S®* «*»» n-Wch / 

?«’e«cl and flS? J** “’Wtes. ^**00 of ™ tte Ji^ / ; 

^l^'^eely eartt an^*ii“ ipnses inaS-* / 1 
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Tbe ITitvajocs ore another tribe of the Athabascan gronp vrl Jch is | 
far lemoved from the body of the family. They inhabit tiie ; 
northern part of Arizona and Ifew Meaic^ where they havi ra fine 
resermtioD. They hare considerable natii^ civilization, nr^ a few 
of them engaging in agxicnltnie, and in raising horses, shf ep, and 
roats. They weave bmnkets, which are prized hi^y thionghont 
Ae sonth-w€st. They axe a fine athletic race, and escdlent horse- 
men. AVhile not an a^resdve tribe, they have freqnentiy been at 
war with the whites. The}* nomber now 11,850. 

^e Abz FcrdSf with the excejation of a snudl portion in Indian 
Territory, inhaMt a reservation in northern Idaho, which indndes a 
part of their ancestral home. They ore a fine race, physicallv and 
mentally. Until 187/ they had been at peace with the whites. 
In 1875, a portion of thrir reservation having been taken from them, 
owing to the alleged iact that they had not carried oat tiie trea^ 
sripohitions, difficulties arose which, two years later, brought on 
a mptme, and the famous “Xez Ferces” war. The dimfifected por- 
rion of the tribe, numbering some 400 or 500, hdd ont for several 
months against all the force the Government could bring against 
them, but were finally captured on the Sweet Grass HQls, in north- 
ern llontana. The malcontents were then placed on a zeservation 
in the Indian Teiritoxy. 

The Jlodocs axe a small tribe, whidi lived in sonAern Oregon. 
They are known mainly from their stubborn resistance to the United 
States Government in 1S72 and 1873, known as the 2Iodoc war. 
This was caused by an attempt to place them upon a reservation. 
After some ptdimuiaxy fighting, the Modocs retreated to the ** Lays 
Beds,” a basaltic region, seamed and crevossed, and abounding in 
caves. Here they made a stand for several months before tixey were 
finally subdued. "During the war General Canby, commanding the 
troops, and Dr Thomas a peace commisrioner, were treadieroudj 
massacred by them whOe under a flag of truce. The leaders of thm 
revolt were 'hanged, and the zemmuder removed to Didian Tcrri- 
torv. 

The PimaSj Fapagocs, and JJaricqpas form a semi-drilized com- 
mnnity, living on a reservation on the GQa and Santa Cruz rivers 
in Atuona. Ori^ally they were distributed over the whole 
south-western por&n of that territoi^*. Missions were established 
among them at an early date by the Spanish Jesuits, and with very 
good success. Ar present tiliey are mainly sdf-suroorting, while a 
large pro^iortion of them wear citizens' dress and live in houses. 
The wee tribes now number 10,500. 

i^ECijfo Coast Indians , — The Indians upon and near the Pacific 
coast ore divided into a great number of small tribes. Speaking 
generally, they are lower in the scale of humanity, both j^ysicaUy 
and mentally, than those of the interior. In northern Canfomia, 
Oregoni and^Washingtou, their principal subsistence wp; before the 
Government nndertook their support, the salmon, which in sprix^ 
crowded the rivers. They are mostly of a mild, peaceful disposi- 
tioD. The Indians of soatnem California were eady taken in ch^e 
ly the Jesuit missionaries, who Christianized and partly civilized 
them. Since the settlement of the State by Americans, they have, 
dirough neglect, to a large extent relapsed and become worthless 
membera of society. 

The name Fmmo (cuty) is used to designate a uumher of tribes of 
town-buOding Imlia^ in New Mexico. Th^ resemble one another 
very, closely in their surroundings, and in their manners and cus- 
toms ; and their history has been toe same. Subdued bv Coronado in 
1540, th^" made a successful revolt two years later, but were sub- 
dued ag^ in 15S8. In 16S0 they made another unsuccessful revolt. 
'When we country was ceded to* the United States In 1848, these 
Indians were recognized as citizens, and have since remained so. 
Their houses ore communal, genendly but one structure for the 
whole village. They ate sometimes built of stone, but oftener of 
adol», several stories hi^ each story receding fix>m the one below. 
The common plan is a hollow square, or curved figure, though in 
some cases the form of a pmmid is followed. Some of the towns 
are builtnpon high me^ almost inaccessible, olmouslvforpniposes 
ofdefence. Theselndiansietointheirpximitiveformorgpvemment, 
eadivIHageelectingagovemorandcouncQ. They cultivate tiie soil, 
xairing g^u and vegetables for their own consumption, and keep 
la:^ nocks of sheep and goate* Their number is about 9000. 

The Hoquis axe a semi-civilized people living in seven towns on 
the plateau in northern Arizona. Our first accounts of them date 
from the expedition of Coronado in 1540. Their history is rimilar to 
that of the town-bnilding Indians of Hew Mexico^ excrat that after 
a wcce^ful revolt against the Spaniards, in 1680, tni^ have re- 
mained indeMndent They are kmd-hearted and hospitable, cnlti- 
vate tile soil, xairing grain and vegetables, and possesdng laigo 
flocks of sbeep and goats. They weave very fineblaiJEets, an art 
which thev have taught several neighbouring tribes. Tlie houses 
'are built of stone, set in mortar, and for security are perched upon 
the summits of almost inaccessible mesas. The Moqnis numbered 
1780 in 1878. 

IxDiAH A^mQumss. — The ancient remains of the 
Indians are coextensive with their occupancy of the coimtxyj 


bat in general they teach but little concerning their life in 
prehistoric times. The Atlantic and Gulf coasts are lined 
with shell-heap^ indicating the sites of ancient villages. 
Spear or arrow heads are often ploughed up all over the 
country, rdics, it may be, from some well-fonght fidd. 

At the copper mines on the northern peninsula of 
Michigan, there are many evidences that the Indians had 
been working. Excavations, some of considerable depth, 
have been found, and in tiiem stone hammers, evidently 
used in extracting the native copper. Indeed, it is w^ 
known that this metal was a common article of commerce 
among them. 

In the south-western territories, however, are found the 
most interesting remains of this people, in the form of 
towns, some of great magnitnde and extent, built of stone 
set in mortar. These towns, which were evidently inhabited 
a people dosdy resembling the Moqnis and Fneblos, are 
found in sonth-westem Colorado on the San Joan river and 
its branches, in north-western jHew' Mexico, in south- 
eastern Utah, and over the greater part of Arizona. Cer- 
tain regions appear to have been very densdy populated. 
The largest towzis are built in exposed situations, without 
special precautions for defence, and were plainly inhabited 
by a mild agricultural race, who were enjoying a period of 
peace. Others are perched upon hi^ inaccessible mesas, 
with strong towers for defence and observation, while 
others, **cave dwdliDgs,”are merely walled-in nidies in the 
difis of the canons, — evidently tiie last refuge of a hunted, 
desperate people. Everywhere in the udghbourhood of 
these rains are vast quantities of fragments of pottery, some 
of which is painted in the most elaborate designs. iWcker 
work and arrow and spear heads are also found in abund- 
ance. These extensive ruins, scattered over a large area of 
countiy, riiow that at some time in the past this region, now 
arid and desert, supported a laige population of a degree 
of civilizatiou fully equal to that of the Pueblos and 
Moqnis of the present day, and in all probability tiieir 
ancestors. (h. g.*) 


INDIAN TEREITOEY 

Copyright, 1880, iy Hairy Gannett. 

r DIAy TEBItITOBY is a tract of land in the sonthem See 
central portion of the United States, which has been of 
set apart as a reservation for the nse of varions tribes of 
Ihdiam It lies between the parallds of 33° and 37° N. 
lat. and the meridians of 17° and 23° W. long, of TVashing- 
ton (94° and 100° TV. of Greenwich). It is bounded N. 
Kansas, E. by Missouri and Arkansas, and S. and TV. by 
Texas. The area is estimated approximately at 69,000 
square miles. The eastern portion is fertile and well 
watered, having an annual ran^all' of 40 to 50 inches, and 
a mean annual temperature of about 60° Fahr. The 
sur&ce is mainly rolling prairi^ with broad stretches of 
rich land along Ae streams, and an abundance of timber. 

This section of the territory is separated from the western 
part, whidi presents a different aspect, by a broad belt 
of forest, known as the “ Cross Timbers,” whidi extends 
nearly across the territory in a north and south direction, 
mnrlang the outcrop of the Carboniferous formation. Its 
breadth ranges from 40 to 60 miles. 

TVest of &is singular strip of forest the countiy assnmes 
the appearance of the “ Great Plains,” — that long incline 
which stretdies eastward from the base of the Bocky. 
Mountains. The surface is a monotonous, rolling, tredess 
expanse. The valleys are shallow, and the dividing ridges, 
ate broad and sli^tly marked. The climate is compara- 
tively dry, the average annual rainfall being but 20 to 25 
indies ; and irrigation is needed for the successful cnltira- 
tion of mc^t crops. The mean annual temperature is some* 

All. lo^ 
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what lower than in the cast, wHle the contrast in this 
re^rd between snmmer and winter, da; and ni^t, becomes 
much mote marked. Timber is fonnd onl; in the river 
vallep, on the faces of blnfis, and among the hills. 

The genexalljr level sni&icc of prairies and plrins is 
broken in tiie sonthern and south-eastern parte of die 


the K’wer ]kfissusippi vallej; among them are several species 
of oa\ and pine, <^res^ red cSar, black walnut, gam 
tree, d'c. Among the wild fruits, which also present much 
varied, are plums, persimmons, grapes, &c. On the plains 
of die western part of the tenitoxj && principal natural 
productions are the grasses whic^ growing in tufts or 


territoiT bj ranges and groups of hills, wUch rise from a ; bundles, are known collectivdf as bunch or buffalo grass, 
few htmdr^ to 1500 feet above the surrounding coxmti;. ; THiile tins is the prevailing growth, in the more desert 

fwt ^ t e» T*^2- rrm. Trill. * is.:.. j i t 


These hills, known as the San Bois Hills, Shawnee HQ]^ 
Wichita Mountains, &C., forma part of the Ozark Mountains, 
which extend eastward over into IN&ssouri and Arkansas. 

The principal rivets of the territor; are the Arkansas 
with its branches, the Xeosho^ the Salt and Bed Forb^ 


localiti^ its place is usurped more or less bj artemisia, 
cactu!^ and jucca. 

InhabitanU ^ — Beside the Indians who originaU}* 
inhalnted diis territory, the United States Government 
has from time to time moved thither entire tribes or parte 


and the Can adian , with its Xorfh Fork, and, in the south- j of tribes, from more or less distant portions of the country, 
cm port of the territory, the Bed Biver, whidi forms the assigning to eadi tribe a defiiute area or “reservation" 
boxmdaty with Texa^ and its bxandi, die Washita. All The immigrants now outnumber reij largely tbe original 
these ore of little or no importance as r^ids navigation, occupants of the soil The reservation is, to a ce^in 
The eastern part of the territory is well watered, but the extent, a prison-house. An In^an is not allowed to leave 
western part, except at times of flood, in late spring and it without a pass from the agent; nor are wUtes allowed 
eariy summer, has few flowing streams, i to settle on it, or even to viat it Exception is made, 

however, in the case of wMte men who many Indian 
womem In the case of most of the tribes, the Government • 
holds in trust fdnds brion^g to them derived from the 
pie of their ot^nal land. !nie income from these funds 
is paid in the form of subsistence and dothing, live 
stock, and tob^ An agent is appointed for each tribe 
or group of tribes for the purpose of r^ating its rda- 
tions with &e Government and of providing and issuing 
these supplies. With few exceptions, the Inding ^ atifl 
rotam the tribal organization, althou^ with their progress 
in civilization, thdr forms of self-government have under- 
^ne some changes. The five civilized tribes have, besides 
the principal and the subordinate chiefs a council, which 
wtre^emds in many respects to the legislature of a State. 
Tcmy also have simple codes of law^ and courts to 
e^rce them. The territory has no representation iu 
ue natonal goyemment For tlie enforcement of United 
otetes laws it is attached to the vrestem jndicial district 
of Ackanms. 

It is ^cnlt to obtain correct estimates of the nnmber 
of In^ns a the territory, as many of them lead a wander- ' 
ag^hfe, Xo acen^e census has been taken, and the only 
^ estimates made by the Indian agents, 

report of Ihian affairs for 1879 contains the csti- 

nron^nf*^ following table, wMch also shows the 
areas of the different reservations 



Map of huhan Tetritory. 

The ged^ of the region is reiy imperfectly known, as 
no snrvw has been made, wifli the exception of two or 
^ «coanaismnce& The general ontliae of the 
fonnations is as fdloira. The 
“ “Copied by the Carboni- 
formtion. In the sonth-eastem corner, near Bed 
^r, It IS covered by the Cretaceous. In the eastern 
^un ttere are several ontcrops of granite maiJtiS 

T- -"I , “® territory are covered hr Tria.;. --j 

of the ^te mass of 

^that the precious metals may Wound in t£oS 

■Wte t 

towatdsubtromcaltvDes.wwiB^* eastern part they tend 
forms more of^ lyrtioa presents 
wstem part dw idb^L I® *6 

o^&nt. except In the neiebbTin^!! *1®“® 


setaements?iS 

and bison are the^i^i i * ’^tem part antelopes 
still occasionally met^ti^an^»^”* * horses are 

ssga hens, owlsf yanons species of primea 

«^Uy in thebSim ££ TbSL^** “ 


Ufbei. 




Gheyoime....t 

Ara^hoe.,..| 

Kiowa j 

Comanche....! 

Apodie ! 

Wi^dta, I 

Kaw.*..„„, 


Qaapaw..... 

XezPfeioS.. 

Waco........ 

TowBcoiii&. 

Kceehie...,, 

Caddo 

Belaware... 


1903 

113S 

1553 

315 

209 

360 

2135 

158 

im 

530 

370 

d9 

155 

75 

543 

51 


Am, 

8a.nUes.{* 


lUbes. 


rup. 


jons 


ssoo 


2447 

442 

301 


j Am. 

jMl.BinC9i. 


Peoria 1 1 

Miami j \ 

Modoc. ‘ 

yyandot... 
Ottawa 


Shawnee^ 

SacandFoxJ 

jtKickapoa.. 

L Pottawat- ) 

temie.. ( 

! 1 . . • 


Cre«fc,__ 

Choctaw. 

Chickasaw 

Sennnole-.... 


154 

99 

260 

140 

235 

800 

573 


20,000 

14.500 

16.500 
7000 
2500 


78 

6 

33 

23 

82 

20 

750 

900 

7861 

5025 

10,450 

7267 

312 


consisting dmost ^nsiS J,®™* ®*y t® ^®*y anaU, 

tae tribes, notably the Chenikees, Creeks, 
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Choctaws, Chickasaws, and Seminoles, have made consider- 
able advance in civilization. All the members of the above 
tribes Trear the 'ordinary dress, live in houses, and are 
engaged in civilized porsaits. Their occupations are almost 
entirely farming and stock-raising, principally the former. 
They snpport schools, which are attended by a large pro- 
portion of the children of the tribes. 

The following tables, taken from the report on Indian 
affws for 1879, illustrate the progress made by these five 
tribes : — 



piopnis^ 

tlcm. 

Ximi1>er 
of hoives 
oocnpfed. 

Xnral»r 

attending 

sebooL 

Amouit 
spent on 
education, 
1879. 

Xomber 

wbocau 

read. 

Cherokees 

20,000 

4800 

8200 

74,000 

16,000 

ChoctaTTSL. 

16,500 

4500 

1400 

30,000 

11,000 

Creeks. 

14,500 

4300 

800 

28,356 

3,500 

CluckasaivsL.... 

7,000 

1900 

650 

22,000 

2,600 

Seminoles 

2,500 

750 

200 

2,500 

550 


Agrietdlural Products in lS/9. 


Acres 

culti- 

vated. 

Wbeat, 

bnsbels. 

Oats and 
Barley, 
bnsbels. 

Indian 

Com. 

bnslieb. 

Vege- 

tables, 

bnsbeb. 

my, 

tons. 

Cherokees |80,0D0 

Choctaws 190,000 

Creeks. j60,000 

Chickasaws. .... [30,000 
Seminoles il3,000 

350.000 

140.000 

65.000 

10.000 
400 

125,000 
'35,000 
20,000 
20,000 
500 i 

700,000 

600,000 

95,000 

420.000 

200.000 

150,000 

85.000 

60.000 
40,000 

1,700 

60,000 

50,000 

50.000 

15.000 
1,500 


In 1878 there were 263,000 acres in the territory under 
cultivation by Indian labour ; 503,000 bnshels 'of wheat 
were prodneed, 3,038,000 of Indian com, 220,000 of oats 
and barlQ', 339,000 of vegetables, and 120,000 tons of hay. 
The live stock consisted of 59,200 horses, 249,000 cattle, 
189,400 swine, and 22,500 shee^ 

2^ popnlation of the fire civilized tribes is almost 
entirely rural. There are no large towns. The principal 
settlements are Tahlequah, the capital of the Cherokee 
nation; Caddo in the Choctaw, Ulnscogee in the Creek, 
and Tbhomingo in the Chickasaw country; and Yinita, 
a railroad town on the Missonri, Kansas, and Texas 
line. (h. g.*) 

INDIA-BUBBER, or CAOurcHOtiC, consists pf the dried 
coagulated milky juice of various trees and shrabs, belong- 
ing chiefiy to the natural orders jSupAoriiaceoe, Moraceoe, 
AriocarpacecBt and Apocynaceoe. Although a milky juice 
is found in plants of many other families, it does not in all 
cases yield caontchout^ nor do different species of the same 
genus yield an equal .quantity or quality of that substance. 
On the other hand, there are many plants which afford a 
good mbber, but have not yet been sought out for com- 
mercial purposes. The milly juice of plants famishing 
caoutchouc is contained chiefiy in the middle layer of the 
bar^ in a network of minute tubes known to botanists as 
laticiferous vessels. In the Ajaocynacece these vessels are 
found also in the inner bark^ or bast layer. The millq^ 
juice above mentioned possesses the properties of a vegetable 
emulsion, the caoutchouc being suspended in it in the form 
of minnte transparent globules, averaging, according to 
Adrian!, yg itg inch in £ameter. Like other emulsions, it 
is easily coa^ated by the addition of an acid or saline 
solution, — alum or salt water being commonly used for this 
purpose ; but it is said hj Mr Bmce YTarren not to be 
coagulated by alcohol. The caoutchouc appears to be kept 
in .suspension in the juice by means of ammonia. ; at least 
in some cases the fresh milk exhales anammoniacal odour. 
Probably it is on this account that the addition of liquid 
ammonia prevents the juice from coagulating for a con- 
siderable length of time ; and the ammonia is in certain 
districts added when the milk has to be carried some 
distance from the place of collection. The addition of 
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salt water to the juice is to be deprecated, as it renders 
the caoutrdioac very hygroscopic. The best rubber known 
is obtained by careful evaporation of the recently strained 
juice at a moderate heat. Trees are known to contain 
caoutchouc by the bark on incision yielding a milk that 
when rubbed between the fingers coagulates into an elastic 
fibre. The dried bark of such plants when broken shows 
between the two fractured surfaces of bark a number of 
silky fibres which can be stretched for some distance 
without breaking: 

Caontdioac differs from other vegetable products of 
like orig^ by possessing considerable elastidty, by being 
insoluble in water or alcohol, alkalies, and acids (with the 
exception of concentrated nitric and solphuric acids). 
Although apparently simple in constitution, it contains, not 
only the el^tic substance to which its commercial value is 
due, but a small quantity of an oxidized viscid resinous 
body soluble in alcohol. This latter substance varies 
in quantity in different kinds of rubber, those containing 
the smallest amount, such as the Pard and Ceara, being 
considered the most valuable, while those in which it is 
present in greatest proportion, such as the Guatemala 
and African rubbers, are the least esteemed. Bapid evapor- 
ation of l£e jnice^ or any means which prevents oxidation, 
tends to prevent the formation of this viscid resin. 

The first notice of india-rubber on record was given 
nearly five himdred years ago by Herrera, who, in the 
second voyage of Coliunbn^ observed that the inhabitants 
of Hayti played a game with balls made "of the gum of a 
tree,” and t^t the balls, although large, were lighter and 
bounced better than the wind-balls of Castile (Herrera, 
Eistoriat dec. i lib. iiL cap. iv.}. Torquemada, however, 
seems to have been the first to mention by name the tree 
yielding it. In his Ee la Monarguia Indiana, published 
at Ma&d in 1615, tom. ii., cap. vliii- p. 663, he says, 
"There is a tree which the [Mexican] Indians call Ulequa- 
huitl ; it is held in great estimation and grows in the hot 
country. It is not a veiy high tree; the leaves are round 
and of an ashy colour. This tree yields a white milky 
substance; thick and gummy, and in great abundanca” 
He farther states that the juice was collected and allowed 
to settle in calabashes, and was afterwards softened in hot 
water, or the juice smeared over the body and rubbed off 
when sufficiently dty*: The tree mentioned byTorquemada 
has usually been identified as Casiilloa elattiea, Cerv., but 
the above account cannot apply to it, as that tree is de- 
scribed by Cervantes as one of the loftiest forest trees of 
the north-east coast of Mexico, and its leaves are not round 
.but oblong-lanceolate. Torquemada mentions also that an 
oil was extracted from the " nlli,” or rubber, by liea^ pos- 
sessing soft and lubricous properties, and of espedal effect 
in removing tightness of the chest. It was also drunk 
with cocoa to stop haemorrhage. Even at that early date 
the Spaniards used the juice of the tdd tree to waterproof 
their cloaks. This fact, however, apparently did nut 
attract attention in the Old World, and no rubber seems 
to have reached Europe until long afterwards. The first 
accurate information concerning any of the caoutchouc 
trees was famished by La Condamine^ who was sent in 
1735 by the French Govenunent to measure an arc of the 
meridian near Quito. 

^ In 1751 the researches of M. Fresnau, an en^neer re- 
siding in Guiana, were published 1^ the French Academy, 
and in 1755 M. Aublet described the species yielding 
caoutchouc in French Guiana. Nevertheless india-rubber 
remained for some time unknown in England except as a 
curiositjr, for Dr Priestley, iu the preface to his work on 
perspective, called i>Qblic attention to it as a novelty for 
e^ng pencil marks, and states that it was sold in cubical 
pieces of ^ inch for 3s. eaiffi. India-rnbber was not known 
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as B ptodoct of Asia uata 1798, trhen a plant, after^ 
nam^ Uremia dastiea, B«l>., w» discovered to weld it 
bv Mr J. Hoffison, a satgeon of Pnnce of TTalra 
bm soon afterwards Assam robber was tra^ by 1" 
Boaborgb. to Fioa efotfuM, Boxb. It was 
nntil Ae beginning of the 18th centop- that the india- 
rubber ind^iy leaUy commenced. The raind piQgrm 
wbidi tMs has made dnnng tbe la* ycata may be 

uetccivsd by e ^eqce 8t th® following toblo 

Imported into England in fbc year 188^ ^4« cwtE 

” ;; wso! 7.6I6 ;; 

;; ;; i878, iw.6oi „ 

It has been computed that in 1870 there were inEuit^ 
and America more than 150 manufactories^ each emjdoy* 
ing from 400 to 500 operariveSi and consoming more 
than 10,000,000 It of caoutdioacL The imports into the 
Umted States have largely increased during the last few 
yeacsa 

Botanical SoureeSt Mada of Prgparaltim^ Jke, 

Notwithstanding the fact that caoutchoue-yiridmg tr^ 
are found in a large belt of countries aroand the globe, in- 
du^g at least 500 ndles on each side of the eqnator, yet 
the demand for the best qualiries of india^bber is in 
excess of the supply. The xarieties which are almost 
exdnsivdy used when great dasticity and duraldlity are 
required are the Fard, Osata, and Uadamcar rubbers. 

The principal forms of caontdionc twdi are imported 
into Great Britain may be grouped under four hea^ the 
order in which th^ are here placed indicating their 
respective Talae5^— Amcricom— Paid, Ceera, Per- 
sambneo, MaiaiMo^ Cartagena, Gnsyaqml; Central 
Amenban-— West Ihdiaa, Goatemala; 
gascar, ilozambique, West African; Ariurio--'AB8am, 
Borneo, Sangoon, Si^pore, Penang^ and Java. Of aU 
these, the most impevtant is the Paid, the imports of 
which, according to Messrs Hecht, Levis, h Kahn, have 
increased from 1670 tons in 1857 to 8000 tons in 1879. 
For tbisrnbber and the Mosambique variety the demand in- 
increases every year, — an nnening indication of their valua 



I ant— » 

i* •‘MM iliUI, Ma 


trifoliote leave*, the leaflets being lanceolate and tanenng at 
both ends (figs. 1, ^ Other sjicdcs of ileow, as well as ^erandnt 
siVAMOida md Jf. miaor. Benth., sH of whWi.grow atandantly 
in the moist steamy valleys -of the Amazon and its tribntiuics, are 
also used indiscriminately hy the natives to fttreish Pm rubber. 
These trees are fonnd in ditrerent dUtricti^ but all Jlonnsh best on 
rich aUnvial clav sloiies by the side of rivers, uliere Ujere w a 
certain amount of dramage, and the temperaturo mehes from 89 
to 94* at noon and is never cooler than i3* at n^ht, wiiile rain is 
airiy abrent for ten davs together. The genw Jlcrca wm fw- 
mcriy called Sij^onia, and the tree named Poo de Acmnga by the 
Portuguese, from the use h>- the Omaqoa Indians of squirts or 
syrinx made fioma piece of id|ie inserted ina hollow iiesk-siuiped 

ball of rubber. „ * . , « i i w 

The caoutchouc is collected in the scHSiPcd diy season between 
Aogiisteml February. Thetteesato tapped in the evening, and tli« 
juice is GoUected on the following moTnu]& To obtain the juice a 
deep horizontal indrion is made near the Imve of the tree, ond 
th^ fium it a vertical one, mdendiug up the trunk, with othcre at 

aI.ISamm sItmAffnn slinllaw fimis nuliln 



msions lo nccivo we niUK, CSIC» VU^I uvui|^ w 

^(ece of soft day to the tree and pressing the cup against it The 
mice, of whidt each tree yidJs only ahout 0 ounces in Uirce da}*®, 
lias B strong ammoniacaf oclonr,^ which rapidly goes off, and in 
eonsenucnce of the loss of ammonia it will iiat keep longer tlinn a 
day unchanged* hence when it has to lie carriid to a fln^tonce fioni 
the place of col- 
lectiondperce&t. 
of liquid aiu- 
monia is added. 

The jmoe is said 
by Bruce Wanen 
to yield its 
we^t of eaout- / 
chouc,bat3Sper| 
cent appears tol 
be the usual 
quantity. To ob- 
tain the rubber 
the juice is 
heated in the 
fdlowing man- 
ner. A piece of 
wooddioatSfcet 
long^ with a Jlat- 
tened day mould 
at one end of it, 
is dipped in the 
milk, or ibis is 
poured over it os 
erenly as pos - ' 
sible. The milk 
is tlien cnrefuUj* 
dried by turning 
the mould rouod 

and round in /rAm SnuOfn#//. a, nu)* flaircr, niHt K fcmalo 

wh ifft ynwmr idv- ®ou«r (both tutereed, ond with the Cnwl re- 
tained byl^tlqg ”®^***^* ** ^ 1*^** lutnrtl 

eertafo oiW palm nuts, those of Attalat melsa being much pre- 
fe i^, a nd tiie vapour being confined within certain undts by the 
narnnraess of tlie neck of the pot in which the nuts are )icat»i. 
lAcn layer of rubber is allowed to become firm before adding an- 
otiter; apr^tiscd hand can make 5or 6 Ihinanliour. Fromwltnt- 
erocaTOgtlmnibberthiis prepared is the finest tiiat can bo obtainoL 
Xbe odea when rempkted are, in order to remove them from the 
momd, uit opoi mth adiaip knife, which is kept wet, and are hung 
roundeu cakes of rnliber n^o in this manner 
are known m the London market oa ** biscuits.” They lardy con- 
ofmoistare. The scrapings from the tree. 


-f” totem^iate qimhty is known as “ciitro- 
«f«S M. ;i** to to Eometimes adulterated witb the 
tore (JffmiMqjMefafB), which might ac- 

the ®togea of mannCietUR, 

»tto?fiS>a&S?" genua reaemhling gutto nerclrn 

onlv in small quan- 

toto’tStJfei^ iathefonn of shoes: tli& ^•oricty ^sed 

"negrol»ead»*haa tocn im- 
S^shsMrf^rftei®^ ammals, fa., and the better qualities 

day which fias been 
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In Britisli Guiana rubber is MiilL 

All;.; in I^nclL Guiana from if. Gmyanensis^ Aubl., where it is 
known as ** hevc/* ** siringa/' or ** cahoutchoui” — ^tlic last being tlio 
probable origin of the name caoutchouc; and in Yenezuela from 
AT. hrasilicnsiSi there called ddpi or dapiche. Ifone is exported to 
England from any of these localities. Small quantities of rubber 
intemcdiato in character between that of Ford and Femambuco are 
occasionally imported from Marauliao. On account of its great value 
as a source of caoutchouc, the cultivation of the Ford rubber tree has 
been attempted in India; but it has been found to bo too tropical a 
plant for emtivation in northern and central India, although suit- 
able for Cevlon, Malabar, and Soutii Burmah, according to recent 
reports. The seeds, whidi are about the size of a damson (fig. 2, d), 
soon lose their vitali^, and cuttings do not thrive unless taken from 
the young wood. 

Ccara rubber is considered almost next to tlie Pard in value, os 
it is a ‘'dry'* rubber, veiy elastic and free from stiddness; but 
it often contains a 
quantity of wood and 
foreiffli matter aris- 
ing from the mode 
of collecting it, tlie 
loss in washing pre- 
vious to maniuac- 
ture amountingsome- 
times to 26 per cent. 

It is the produce of 
Manihot Qlazioviit 
SLitU. Arg., a euph- 
orbiaceous tree com- 
mon in the prorinco 
of Bio Janeiro, about 
80 feet high,, with a 
rounded head of foli- 
age, and myisli- 


loaves of the castor- 
oil plant in shape 
and size (figs. 8, 4, 

5). The trees ' are 
tapped, according to 
Mr B. Cross, 'ivnen 
the trunk attains a 
diameter of 4 to Z,^Uanihoi Otaziotti. (After H. Trimon, Acant. 
inches, i.e.\ when Kor. 1880.) 

they are about two'years old. The mode of collecting the rubber is as 
follows. After brushing away Ihe loose stones and dirtf rom the root of 
the tree by means of a mindful of twi^ the collector lays down largo 
leaves for the milk to drop upon. He then slices off the outer layer 
of the bark to ^o height of 4 or 6 feet The mUk, which exudes 
in many tortuous courses, some of it nltimatdy falling on the cround, 
is allowed to remain on the tree for several days, until it becomes 
dry and solid, when it is pulled oifin strings, which are either rolled 
up into balls or put into bogs in loose masses, in which form it 
enters commerce under the name of Ceara ** scrap." The amount 
of Ceara rubber imported in 1879 amounted to 500 cwt. The 
attempts which have been recently made to cultivate this rubber 
plant in India Iiavc been attended with signal snccess. In Bio 
Janeiro it grows in a rocky or stony arid region, where a short under- 
scrub is the only vegotntion, and the atmosphere is hot and dry, 
the temperature ranging from 82” to 90” Fahr. It is, therefore, 
suited for cultivation where the Eevea will not grow. In Ceylon 
it has been found to thrive at an altiliiide of from 200 feet to 8000 
feet above the sea leveL At Zanzibar and Calcutta also it succeeds 
well. The seeds (fig. 5, c), whidi have a hard thick coat, take a 
year in germinating, unless ilie edges near the end bearing the car- 
uncular projection are rasped oiT. Cuttings, provided they have a 
single bud, strike readily. 

Pernambueo or MangcAeira nMer is obtained from Saneomia 
spedam^ Gom.,'an MO(^aceons tree common on the South 
American plateau in Brazil ftom Femambuco to Bio Janeiro, at a 
bright of 8000 to 5000 feet abom the sea. It is about the size of 
an ordinaiy apple tree, with small leaves like the willow, and a 
drooping habit like a weeping birch, and has an edible ftuit called 
** mangaba,** for which, rather than for the rubber, thc'tree is culti- 
vated in some districts. Only a small quantity of this rubber comes 
to England, and it is not much valued, being a "wet" rubber. 
It occurs in biscuits” or "sheets." The caoutchouc is coUcctcd 
in the following manner. About eight obliqne cuts are mode all 
round the tmnl^ but only tlirough the bark, and a tin enp is 
fastened at the bottom of each incision by means of a piece of soft 
clay. The cups when full are poured into a laiger vessel, and solu- 
tion of alum is added to coagulate the juice. In two or three 
minutes coagulation takes place, and the rubber is then'^iqiosed to 
the air on sticks, and allowed to drain for eight days. About tiiirfy 




days afterwards it 4s sent to market. Femambuco rubber, as is the 
case with most rubbers coagulated by saline solutions, ^contains a 
large quantity of %vater. 



Fio. 4 ^UanViot OtaHotii. Toitng leaf (lialf naturnl size) ; inaeresccncc (41)006 
liolf natural size); luUf-rfpe capsule (teal alzo). 


Cartagena mbber comes from Hew Granada in the form of blade 
sheets 3 inch thick, having a somewhat rough or " diewed " appear- 
ance, and is more or less "taiiy" or stick 3 % It also occurs in 
the form of strips or small pieces pressed' together in bags. Its 



botanical sonreeisnot known, but is thought to bo apiunato-lcaved 
tree, a portion at least bring derived, it is supposed, from OastiUoa 
elcuiiea. It loses 85 per cent of moistnre when dried. The importa- 
tion of Cartagena niober into Great3ritain has dedined from 3518 
cwts. in 1875 to 1679 cwts. in 1879. 

Guayaquil rtibber is imported from Ecuador in laige flakes or 
lumps, of a wliitish colour in the best kinds, the inferior sorfe being 

S orous and filled wlA a foetid black liquid, baring an odour of cow- 
ung, and staining the knife and hands. It is believed to lie 
obtained from Castilloa elasiica. The amount imported into Britain 
has diminished from 8815 cwts. in 1875 to 482 cwts. in 1879. 
In washing for manufactare it sometimes loses up to 40 per cent, of 
its weight. The bulk of the two last-mentioned rubbers is ex- 
ported to the United States. 

11. OETsmAh AamnrcAX.— Tliesonrceof all the principal robbers 
exported ftom Central America is OastiUoa elasiica, Cerv., a lofty 
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iirtocamccoiis tree, triiih a trank 3 feot or more in diamctp, and lam 
haiiy oblong lanceolate leaves ofteoa 18 indies long and 7 indies wi(ie» 
those sabtendiim the jonng bmnelkes lidiig inadi amaUer andniore 
ovate (fig. 6). The treegrovs most abondauilv in a miadic manner 
in the dense moist forests of the basin of the fifo Sou Juau> nrliero the 
rain fdls for nine monUn in tbe year. It nrefetenchfeiiilo smi on 
the banks of vretercouTses, but does not flourish in swniim It Is 
fonnd also in Costa flicot Chuteinaia, Hondnms, Hexi^ Culm, and 
Hayti* snd in I^uisma in company vcith anotlin specie^ (7. 
Jtamiana, Collinsi and on the irest coost of South America down to 
tho sloipcs of Chimbonu»b iho CbnUIlefas of the Andes sopomtmg 
the Ottstilioa from ^e JTevece of Biarili according to Mr B. Spnuw. 

I^icaroffua rK6ficr.**In Nicoiagoa tho juice ie collected in Aprili 
when tho old leaves be^ to mu and tho new ones ore an^eann|^ 
during which time the milk is richest The tree is tapjmeithor in 
the same manner as tho or by ondroliDg tlio tree with a simple 
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laigcr proportion goes to tho UnUed States. Tito CaittiUoa appears 
to bo suitable for cultivation only in tlistriuts where the IVtid robber 
would growcqiiQlIy 'ivell. Tlio deciduous Intcnil shoots If planted w ill 
never grow erect 

Wcat Indian rubber is tho variety usually Imported into England, 
but in compomtivoly small quantity only. It occurs in the form of 
blocks tho finest quality consisting of thin separable fdicots, and 
tbo second of ** semps,’* nsually conglomerated and containing frag* 
ments of bark. It is tho brat description of Central American 
robber known. It is not, ns its name seems to iinplyi ]>rodurad 
in the %Vo6t Indies, but derivcB Its aiqKdlation firom being brought 
over in AVest Indian steamers. 

JTontlifras rubber nrely comes over to England ; it is of goml 
qualit^r* and free from **tnny'* matter, 

Mesdean rubber is incited into Idvoipool in small quantity 
only. The imports of Mexican caoutdiouc decreased from 1202 
owta. in 1875 to 158 cuts, in 1879. 

Ouaimala rttlber is n veiy inferior kind and very unequal in 
quality ; the best varieties are wbltisli, and tho 'Mower*’ am black 
witii a 'Many'* m^rnnoo. It occurs in the fonu of sliGCts com- 

S acted to^thcrjinmi between which when prcsscil a thick resinous 
uid exudes. This when evaporated leaves n hard Tcsinona sub- 
stanoo unaffected by hot water or steam. Tho rubber is collected 
from tbo trees os in Kicarngun, but it is poured on mats to dry, and 
tho thin shoots arc suinequentiy peeled off, foldeil into squares, and 
suUectcd tojprcssorotoTunoveaa much as possible of the contained 
motors Tlio imimrto of india-rubber into England from the 
whole of Central America amounted only to 2080 cwK in 1870, 
Imviugd^reasediVom 5809 cwts. in 1875. Tito greater piunortion 
of Central American rubber is exported to New York, espcdally 
that from Ificangua and Fhnama. 

iSMocowpylifs Choif^^out^ Don., and S. Jantenmiianus, D. C., 
Cfentml Ameri^ plants belongiiig to tho natural order Xofie/iortti ! 
ore alw staM to yield rubber of good quality ; and at llio PJilJ. 
adeiphia exhibition a rubber called Durengo caoutchouc, obtained 
from a oomposito plnii^ was exhibited. 

III. AF&i<uK---Ii^ 2 a-rubbcr is produced throughout equatorial 
Afneo, tho chwf distnets of export bciimtlio Gaboon, Coiico, and 
jtogada on tho wort wat, ^d Madagascar, Mommhiquc, and 
Mtt^ius TO tho mt The MndnguKor, Mauritiu., and Gaboon 
ntbbere ar^ it _» believed, cliicfly exported to Fiance. TImwc vrbicU 
ui “"i™®«*?«Kn'»no8Mo*nnibianc, Maibigawav, 
4*^8^.***® Irapprto aro dwribcil ns coming from 
i :--5enepBmbia an/sictm 

WwJ Coast 11,307 cate.. East Africa 7621 cwt*., 
670 cwts., Gold Coart 

” T iwiwrtant varieties. 


AfriMn , 

head^or i Congo ; small "mig 


trees, accoidSffto Sfr ™ «»»“ “f 
jxreetmtes below the bark incis 

It. In,^aim8ear. aeeotdfnir if m ’l^s detcripra 
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to Vahca^ a few osly of tbe ^cies being knotm to botanists. In 
Angola,, under the name of **Licomme,” in Golnngo Alto and 
Cazengo, it is collected from Lan&lphia owariensis^ Pal. de 
Beaar« ; firom L, ficrida^ Bentii., in Angola and liberia, and Ijcrdi 

JBmddcUit D. CL, in Sen^aL At Keir there exists a speci- 
men of india-rubber from the west coast of Afiica” obtained from an 
nndescribed spedes of Carpodinusxnth hairy leaves and stems. In 
the basin of tiie Gaboon and Congo it is obtained, according to Da 
ChaiUn, from a climbing plant called ATdamio, which gives its name 
to dam^nite, ajpeculiar substance contained in this kind of rabber 
(seep. 840). That some African caoutchouc is yielded hy species 
of there can be no doubt: In Sierra Leone it is collected 
from ^etis JSrasiij B. Br. In Liboia, according to hfr Thomas 
Christy the finest lubber is obtainedfrom VrosUgma Vcgdii^ lliq., 
a tall tree with large handsome leaves, and lower qualities of 
rubber from other species, and flm Li 

Angola on the west, and at Ihhamhane on the east coas^ rubber is 
also obtain^ fr^ mcdes of Fieiis, In the island of B4union 
caoutchouc is said to be obtained from Periplooa gram^ L 

lY* Asiano.— The rubbers which enter Fn g lis b commerce from 
Asiaindnde the Assam, Borneo, ^ngoon^ Singapore, Penang, and 
Java kinds. 

Assam richer is imported chiefly from Calcutta in baskets made 
of s]^t rattan^ weighing about 3" cwt. each, and covered with a 
guni^ bag. llie rubber is glo^, 'of a bright pink colour and 
mottle appearance, and occurs in tbe form either of small halls 
pressed toother or of irr^;alar masses called **^hs” or ''loaf’’ 
rubber. The former, bdng more liable to adulteration, are less in 
demand by manufacturers. ^ The imxmrts into Liv^ool in 1879 
.were 7000 cwts. Assam rubber is obtained from Jieus elastieog 
Roxb., a plant too wdl known as a window ornament to need de- 
scription. A portion also is collected from Urostigma lacdfera^ 
Miq. FUms ctasiim grows in the troj^cal roc% n^eys of the 
Himalayas, between 70* and 80* £. long,, where there is always a 
hot moist atmosphere, the temperature rising to 98*P. in the shade. 
The trees are tapped in the most cardess manner. In tbe lower 
portion of >the tree and in the laige acrid roots, diagond cats pene- 
trating to the wood are made, from 6 to 18 inches long, and in an 
dlinticd fora so ^ to he about 3 inches across the centre. The 
milk is received either in holes made in the ground or in leaves 
folded in the form of a found, that from the smaller cuts on Ae 
branches (for the coUcctois scarify eveny portion within readi) being 
allowed to dry on the tree. About 50 oz. of the millr coUected in 
August dves 15 oz. of caoutchouc, hut the percentage sometimes 
falls as low as 10 per cent. From Fehroaiy to Ajail the milk is 
more scan^, but richer in caoutchouc, and is conseqnendyhest col- 
lected at that time. The milk is coagiilated by pouring it into boil- 
ing water and srirting it until it is suffident^ firm to he carried 
about without being dammy sometimes it is pressed, again boiled, 
and dried in the son. In this way the **Ioaf rubherm iiregdar 
masses is formed. The small **balls” are formed of the strings of 
rabber which have been allowed to diy on the tree. 

Assam ru55sr, dthoi^ fairly elastic, is mndi depreciated in value 
by the careless mode of collection, and often loses, l^wadiingatthe 
mannfactoiy, as much as 35 per cent, of dirt, consisting of clay, sand, 
or hark. The exportatioa of caoutchouc firam British India, exdu- 
siveof theS^ts Settlements and G^lon, in 1879 amounted to 9973 
cwts., of wh!di7000 are estimated to have been produced in Assam. 
About fhree-fimrths of the rubber exported from India goes to Great 
Britain, and tbe zemainder to tbe United States. 

In consecpience of the reckless destruction of the trees, the culti- 
vation of Ficus dsutiea bas been commenced in Assam. It is calcn- 
iated that the trees can be taraed at the age of twenty-flve years, and 
lhat after fiffy years they wul vield 40 lb of caoutchouc each (worth 
£3, 4s.) every three years, it being ugurious to their health to tap 
them more ftequentiy. 

FdlagnUcr is the product of Crgptost^a grandifiara^ E. Br., 
an asclroiadaceous plant common on the coast of In^ ; and irom 
Willugfiheia cdulU^ Boxb., and JFL rmrUAKinieo^ D. C., a rabber 
is obtained in Chitta^ng ; neither of these: however, is known in 
Britain as a commercial variety. 

Bctmo ruhhsr comes to the Idvexpool market in the form of halls 
or shapeless masses, internally of airiiite or pinkish colour, and very 
porous wd spongy, the pores being usually filled with salt water, 
in conseqneni^ of whi<m it often loses 20 to 50 per cent: of its 
wmghtin drying He imports into Great Britain amounted in 
1879 to 6000 cw^ ^Althonm Borneo rubber was first made known 
in 179S, it wm not imported into England os an article of trade till 
18^, when it appeara under the name of gntta snsn,-^?.ai. in 
Malajnn, mdfc-gm. The plant whidi yields Borneo rubber was 
lamfifled w Boxhuigh as ureecUd elastieaf Bozb., an apomrnaceons 
chmbn^ plant with a trunk as thick as a man's body, and having a 
sdt to F. Y7. Burhidge, who recently visited ^ 

mland, states that there axe three varieties of the rubber plant, 

known to the native as "peteho, "which yields the finest caoutiiouc: 

mencMii^, which yields the largest quanti^'^; and “serapit,” 
from which the commonest rubber is obtained. Tbe petabo vanefy, 


according to specimens at Eew, is referred to a species otZeueonUis. 
The rubber is obtained 1^ cutting tlie plant into pieces va r y ing 
from a few inches to 2 or 3 feet long, and allowing the juice to 
drain into buckets or jars, heat being sometimes applied to one end 
of the pieces when the juice flows riowly. The muk is coagulated 
by salt water. The Borneo rubber plant is probably one of the 
plants that w^d repay cnltivation, as it grows lapiuy, yields a 
supply of sap in three years, and after planting requires no atten- 
tion. 

In Sumatra, caoutchonc is obtained firom TFiliughhcia and 
is eqmrted to Holland, hut this varie^ is not known in England, 
hlalacca rubber, which is not met wiu in English commerce, is 
said to he obtained from UrcEOla clasiica^ Boxb, 

Fangaon rudder, and those of Penang and Java, are imported into 
England in small quantities only, and are irregular in appearance. 
From its physical cnaracter^ a portion at least of Bangoon rabber 
is^h^eved to be the produce of a species of Fteus, probably F. 
ii^da, L, Another caontdionc-yielaing plant, Ureeola (CKatan- 
nesia) esculcnia, Benth., belonging to the Apocgnaccse, has, how- 
ever, been recently discovered in Bmmah, some specimens of which 
at age of five years have stems 6 indies in diameter, while the 
crown covra on area of 200 sqaare feet. It has been recommended 
for plantatio^is as an available source of rabber, the cost of cultiva- 
tion being very slight after the first year, and the profit rammenc- 
ing in seven year% at which age the yield is calculated to be 3^ lb. 

Fenang rudder in diaracter resembles the Assam, and may he also 
supposed to he obtained from a species of Fteus, Dr Wallich, how- 
ever, has stated that its source is on osdepiadaceous plant, Cgnan- 
ehum oval^oliu^ TViie^t. 

Java ruober is stated by Dr De Try to be obtained from Ficus 
ctasdea. Like the Assam rabber it is dark and glossy, but it is of 
a deeper tint, and has occasional reddish streaks. It is said to ho 
prepared by allowing the juice to dry on the incisioiis made in the 
tree. Sinsapore^ Java, and Penang rubbers axe mucli alike in char- 
acter, and may be cl^ed with the Assam rabber, having a firm 
textm, mottled appearance: and bright polished sur&ce, bat vaiy- 
ing in colour in a single sample from light yellowish-white to dark 
brown. Java rabber is also exported to Franco. 

Gaontchonc is obtained in the Malay aichipdt^ from Alsionia 
€osiu2ata, 'iSiq,; and Alsionia sekolaris, B. Br., is Incewisc reported 
to 3 ield i1^ in F^i it has been obtained from Alsionia plumosa, 
Labill. In Horth Australia caoutchouc has been prepared from 
Ficus fnaerqphgUa, Desf., andjR rudiginosa, Desf. ; raelast-named 
plant has been recommended by Baron Miiller as suitable for cul- 
tivation, beinga hardy species. Hone of the above rubbers are as 
yet known inl^tfsh commerce as regular articles of trade. 

Bidliography, — Collins: in Journal ofBeiany, 1868 ; Jmrn, Boc. 
Afis, voL xviii. p. 86 ; Bevan, BriiiA Manufacturing Industries, 
1877, p. 97—105, and Beport on Caoutehoue, 1872 ; Alarkham, in 
Journ, Soe, Arts, p. 476, 1876 ; Vlngenicur Universel, voL ii. p. 
187 ; Bemardin, ^assifieation do 100 QaauUihoucs et CMlaper^as, 
Ghent, 1872 ; Chiisfy, New Cmmercial Plants \ Enr^ Forest^ora 
tfBriii^ Burmdh, vol. ii. p. 184. (E. M. H.) 

Chemistrp^ Manufacture, and Industrial Uses, 

The remarkable body knora as india-rubber is com* 
posed of carbon and hydrogen alon^ but its exact chemical 
nature is not by any means known with certamiy. The 
analyses of Faraday indicate tiiat its ultimate composition 
is 87*5 per cent, of carbon and 12*5 per cent* of hydrogen i 
but there appears to be good ground for regarding the 
substance as a polymer of the group CjoHg. or as 
Here are, however, no data for estimating the valne of w 
in .this c^e. It will be noticed, too^ that the formula 
^ven requires considerably less hydrogen than the propor- 
tion indicated by Faradays analysis; but the difficulties 
of obtaining such a body as caoutchouc in a fit condition 
for analyds are so great as to render this discrepancy a 
matter of compatati^y small import. He action of cold 
and heat on india'^mbber presents many points of interest. 
TPhen exposed to a temperature approadbihg 0® 0., it 
gradually loses its softness and ready extensibilify, and 
finally becomes rigid and inelastic; but its normal condi- 
tion may be restored by submitting it either to a tempera- 
ture of 35“ or 40“ C., or to a tension snffident to stretch 
it to about twice its natural length. In the latter case it 
is probable that the change is really due to heat arising 
from the physical disturbance consequent upon the act of 
stretdiing. He effects of heat are more complex and 
varied than those of cold; and with caoutchouc at an 
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oidinaty tempemture, say 15» a, the prim^ of 
heat fe te increase ite BexibaHy and daatici^. T^m 
weU ffliBtreted by the fact that a strip of rubber stretAed 
bv a waght contracte when it is heated to a tempemtaw 
of about 40" a Thw diminution as regards length «, 
however, accompanied by a more than corresponding 
increase in thickness, on account of tto ejq?ansion m 
Tulnme due to an derated temperature. When ca^^uc 
is exposed to a temperature mn^g betireen WO nnd 
130* C, it becomes considetably softened, and almost 
entirely losBS its dastieify; ^ if of go^ qwlity, it 
slowly recovets its former condition under foe innuence of 
a mod^ate degree of cold* WheOi howeverj the ^heat is 
noshed to 150% it becomes viscous, and at 200® it fairly 
melts, forming a tliick liquid which possesses the same 
composidoa os or^oary caoutchoui^ bat has no tendenqr 
to resume its original coudition eveu when exposed to cold 
for a prolong^ period. At a etill higher temperature, 
caoutchouc yields a variety of rolatile hydrocarbons; and, 
on subjection to diy dtstOlAtion in a retort, its convereiou 
into these bodies is toleraUy complete^ only a trifling 
carbouaceons residue remaining behi&d. Among the most 
notable volatile products resulting from the diy distillation 
of caontchouo may be mentioned eaontchin, an oil-like body 
liaving a composition and vaponr volume correqponding to 
the formnla and boiling at 171® C.; and isqprenet 
another hydrocarW oil identical in oomposition with 
caoutdin and with cnontchonc itsdlf, and boUing at S8® CL 
Other bydrooirbon oils are also formed, as, for example, 
hetetne and osoietc&eaf, — ^these being members of the CnSsn 
series. The former boils at 226®, and the latter at 14®*5. 
The mixed products of the dry distiUatioa of caontchonc, 
often described under the name caoutchondn, form an 
excellent but rather expensive solvent of this body. 'When 
exposed to the air, caoutchouc gradoal^ oxidizes and 
nndergo^ deterioration; the oxidation is often much 
tavoured by exposure to sxudigfat or to alternate conditions 
of dampness and diyness. Tbe deteriorated caoutchouc is 
either somewhat soft and defident in tensile strength, or 
brittle and resinona in its nature. SpiUer found 27*3 
per cent of oxygen in a resinous product resulting from 
the decay of caoutchouc. Ozone rapidly attacks and 
destroys the suhstauca 

DHute acids or all^Kes have little or no action on 
caontchonc, but strong and hot sulphuric acid chars, and 
conceutrated nitric a^ npidly oxidizes and destroys it. 

moderate action of cither dilorinc, bromine, or iodine 
liatdens or vulcanizes it; but, if allowed to act freely, they 
completely destroy it. The action of sulphur will bo con- 
sidered below. 

Caoutchouc, when pure, is odourless and nearly white, 
and possesses a spedfic gravity of -915. It » porous and 
cdlulor in texture and absorbs from 10 to 26 per cent bv 
weight of TOter wlmn long soaked in it Wcohol U 

caoutchouc bos been 
rofer^ to rf It consisted of one substance only ; but as 
a^tter of fact all ordinary aamplea contain tvro irt 

«« identical in com- 
SSm. n eenaral pnpecties and 

Sit ‘w®* ^solvent as cold -benzol, the 
Th* idrms manifests itself 

two. In aKSvSL?! ^®®®®s a tme solu- 
the TmWttMA. »Ji m ^ such as that imported from 

iihe^n- 
Buen as 
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due to the presence of the viscons variety j vnlcanixstion, 
by hardening thi^ destroys the adhesive properly. 

Certain liquid^ sudi os hsnzdl and its bomolqgne^ car* 
bon dimlphidB, petrolouin, ether, volatile oili^ chloroform, 
and nn» lM naphthalene, dbsolve caoutdiouc more or lo<(s 
perfectly ; but unless tlie sabstanco has hem sulgeetcd to . 
the process of masUcatioi^ its fibrons constituent appear?, 
not to dissolve in the strict sense of the term, hnt mtber to 
swell uft forming a pasta anolcgovis to starch winch has 
been acted on by hot vrnter. Carbon dknlphido and 
ddotoform, however, exercise a more powerfnl solvent 
on the fibrons parts of india-rabher than benzol or 
oils; ttod Payenhns found that carbon dishlphide 
to which 6 per cent of absolute alcohol has been added 
forms one of the best solventa. One part of masticated 
caontchonc dissolved in thir^* parts of this aolvent^fonns 
a liquid which con bo filtered Ihrongli paper, ond whidi 
leaves a film of exquisite tennity and purity when allowed 
to diy on a level gloss plate. 

Most fatfy matters exercise a tcnuirkablo destmetive 
action on caoutchouc, causing it to become first soft, nnd 
afterwards Lord and brittle. It has often happened that 
traces of fatty oils in the liquids employed for dissolving 
india-rnbber, 'or fatty matten in the textile basis, have 
led to the destmetion of waterproof goods. A like cause 
has in many eases led to the rapid deterioration of the 
caontchonc threads in clastic webbing. 

In the industrial working of india-mbber, the first 
matter to ho attended to is the removal of the varions 
impurities present in the crude matcriaU These are in 
some cases natural ^duets which Itave originnted with 
the caontchonc, while in other cases th^* owe their 
presence to careless collection or to adultcratton. Among 
the impurities of the former class may bn mentioned 
various gum>like or mudlaginous matters, and acid 
prodnets ntismg from theic decay or ondation. A 
remarkable volamo body, which ia probably of tho nature 
of a polyatomic alcohol, has been discovered by Gerard^ 
in the erndo caontchonc from the Gaboon. This aubstance, 
called by tho discoverer damlonilt, has a comjrosition 
corres|wnding to the formnla C 4 HgO), is sweotuih to the 
taste and sMuble in water, and crjatolUzcs in necdlai 
which melt at 190* C. and volatilize between 200* nnd 
210*. The admixtutes may range from fragments of baric 
or wood to stones or lai;^ lumps of clay, ancli as are 
sometimes introduced into negtoheed nibbia', — ^hay or n 
tamQar sabstanco being also placed inside to make the 
mass about eqnsl in specific gravity to the gcniiino nrtide. 
Alum end snlphurie acid are edten employed to effect the 
coagnlntion oi the juice; and traces of the latter remain- 
ing in the rubber appear, in some instances, to work 
mischief. 

AB the ^above-mentioned impnrities ore in actual practice 
veiy efiSdently removed by the following process. The 
lumps of erwe caontchonc are firat softened hy the 
prolonged action d hot vrnter, and then ent into alices bj* 
means of a sharp knife^ — ^generally by hand, as thus anv 
bap stones or other foreign suhstonees can be removed. The 
softened slices are now repeatedly passed between grooved 
rollers, known ns tho vrnslung roUors (fig. 7), a supidy 
of bot or cold water being mode to flow over them. Sdid 
vmpmties speedily become crashed, and are carried away 
by the vrater, while the rubber takes the form of an 
uregnlar sheet perforated by nnmetouB holes. Wie washed 
p^m contains in its pores a notable proportion of water, 
“ «®oved by hanging the rahber for some days in 
a warm room. li is now ready either for in p.on<onition 


toil, p, 820, and Ze(lsa,r(ft Jir Oim., 1860, 
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witli Bnlplmr and other solid bodies, or for agglomeration 
into solid masses by means of the masticating machine^ 
— an apparatus which consists of a strong cylindrical cast- 
iron casing, inside which there revolves a metal (^linder 
Vrith a Anted or corrogated surface. Some of the mb- 
ber having been ' placed in the annular space between 
the inner cylinder and the outer casing, the former is 
made to revolve; and the- continued kneading action to 



[Fxg. 7w-^ltoUer of TTashIng Mncbfne. 

which the rubber is subjected works it into a solid mass, 
something like a gigantic sansaga Before commencing the 
mastication it is generally necessary to warm the apparatus 
by nieans of steam; but as the operatiou proceeds the heat 
produced requires to be moderated by streams of cold 
water Aowing through channels provided for the purpose. 
The inner cylinder is generally placed somewhat excentiic- 
ally in the outer casing; in order to render the kneading 
more perfect than would otherwise be the casa 

To convert the masticated rubber into rectangular blocks, 
it is Arst softened by heat> and then forced into iron boxes 
or moulds. The blocks are cut into thin sheets by means 
of a sharp knife, which is caused to move to and fro 
about two thousand times per minute, the knife being 
kept moistened with water, and the block fed up to it by 
mechanical meana Cut sheets are largdy used for the 
fabrication of certain classes of rubber goods, — ^these 
being made by cementing the sheets together with a 
solution of rubber in coal-naphtha or benzol Most articles 
made of cut sheet rubber would, however, be of very 
limited utility were they not hardened or vulcanized by 
the action of sulphur x)r some compound of that element. 
After- vulcanization, rubber is no longer softened by a 
moderate heat, a temperature of 160° C. scarcely affecting 
it, nor is it rendered ri^d by cold, and the ordinary 
solvents fail to dissolve it. It must, however, be distinctly 
understood that it is not the mere admixture but the actual 
combination of sulphur with india-rubber that causes 
vulcanization. If an article made of cut sheet be immersed 
for a few minutes in a bath of melted sulphur, maintained 
at a temperature of 120° C., the rubber a'teorbs about one- 
tenth of its weight of that element, and, although somewhat 
yellowi^ in colour from the presence of free sulphur, it is 
still unvnlcanized, and unaltered as regards general proper- 
ties. If. however, it be now subjected for an hour or so 
to a temperature of ld0° C., true combination sets in, and 
vulcanized caoutchouc is the result. When a manufactured 
article has been saturated with sulphur in ihe mdted- 
sulphnr bath, tiie heat necessary for.- vulcanization may be 
obtained either by high-pressure steam, by heated glycerin, 
or by immersion in a sulphur-bath heated to about 140° C. 
In this last case absorption of the sulphur and its intimate 
combination with the rubber occur simultaneously. Cat 
sheets, or artides made from them, may be saturated by 
being laid in powdered sulphur maintained for some hours 
,at about^ 110° G. Sheets sulphured in this way can be 
made up into artides and joined togethereither by warming 
the parts to be united, or by means of india-rubber solution ; 
after which the true vulcanization, or “ curing ” as it is 
termed, can be brought about in the tisual way. A nothar 
method of vulcanizing artides made from cut sheet rubber 
consists in exposing them to the action of chloride of 
sulphur. Either they are placed in a leaden cupboard into 
which the vapour is introduced, or they are dipped for a 


few seconds in a mixture of one part of diloride of sulphur 
and forfy parts of carbon disulphide or puriAed tight 
petroleum. i Vulcanization takes place in this instance 
Mrithont the action of heat ; but it is usual to subject the 
goods for a short time to a temperature of 40° C. after 
their removal from the solution, in order to drive off the 
liquid which has been absorbed, and to ensure a sufficient 
action of the chloride of stdphnr. Treatment with a warm 
alkdine solutionis afterwards advisable, in order to remove 
traces of hydrochloric acid generated daring the procesa 
Another very excdlent method of vulcanizing cut sheet 
goods consists in placing them in a solution of the poly- 
sulphides of calcium at a temperature of 140° C. Bubbei 
employed for the manufacture of cut sheets is often 
coloured 1^ such pigments as vermilion, oxide of chromium. 
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ultramarine, orpiment, antimony, lamp black, or oxide of 
zinc, incorporation being effected either by means of the 
masticator or by a pair of rollers heated internally by steam, 
and so geared as to move in contrary directions at unequal 
speed (fig, 8). Most of the rubber now manufactured is not 
combined with sulphur when in the form of sheets, but 
is mechanically incorporated with about one-tenth of its 
weight of that substance by means of the mixing rollers, — 
any required pigment or other matter, such as whiting or 
barium sulphat^ being added. The mixed rubber thus 
obtained is readily softened by heat; and can be very easily 
worked into any desired form or rolled into dieets by an 
appamtus known as the calendering madiine. Yulcaniza- 
tion is then ensured by exposure for half an hour or more 
to a temperature of 13d°-ld0° C., usually in closed iron 
vessels into which high-pressure steam is admitted (fig. 9). 
Tubes are gene- 
rally made up 
around mand- 
rels, and allowed 
throughout the 
curing to remain 
imbedded in pul- 
verized French 
dialk, which af- 
fords a useful 
supportformany 
articles that tend 
to lose their ? 
shape daring the ^ 
procesa Of late 
years a consider- 
able amount of 
seamless tubing Fia.9.— Avuconizer. 

has been made, much in the same way as lead piping, by 
forcing the mixed rubber through a die, and curing as 
above. The calendered sheets are generally cured between 
folds of wet cloth, the markings of which they retain ; and 
hollow articles, such as playing balls or injection bottles, 
are vulcanized in iron or brass moulds, tinned inside and 
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of cuttW whiA has ^ it itt ft Jdiid of 

|SS?« ae stuffing bw« of st^m ?«. » 

from strips of rubber and fnrtion^ cmw, as 
Stoate the eoHaOed insertion sheets, in 'which Ift^re of 
rubber aleemate'irith canvas or wire gauze. 
mbher 8teieotn>es are now extensively made use of ns Imnd 
^mps, and^npta have been made to 
S iSs and machine printing. Aplaster ^ 
is. when dry, satuia^with shelhc vamBh and led^. 
Kubber mixed in the nsnal way with abOTt 10 per ^ 
salphnr is now softened by heat, forced into the mwld, 
aod retained there by pressure during Ao operation rf 
Sna whiA is nanaQy tffiected io ws ^ 
over ft bower to liv Ci - i v • \ 

Tto ordinary madntosb or Tpaterprool dotb w pwpa™ 
by cpteading on tbe textOe fabric layer after law of jnia- 
rabW paste or «datiou wade with benzol or oodbnapa^ 

If cotton or Enen is n«d,it is usual toincorposate Rdpbur 
irittx tbe past^ and to effect Tidcaamation by ^eam b^t j 
but, vsbtn eOfc or wool is employed, no sulpbur Is addea to 
tbe paste, tbe dried coatingof rubber being merely brrogbt 
into momcutaiy contact wifli tbe mixture of duonde of 
enlphurand carbon dfanlphidealmdy mentioned. Doable 
textoie goods are made Vy writing tbe rubber surlacw oi 
two pieces of tbe coated material Air goods;, sueb 
cosbions, beds, gas bag^ and so forth, ore made of Usixwe 
fabrics whidi have been coat^ with mi^ed rubber muter 
by ibe spreading process above described, or by means o! 
heated nwets^ the curingbeing then effect^ by rteam heal 
Tbe manubeture of overshoes and fisbing boots u an 
analogous process, only the canvas base is more tbictiy 
coated with a highly pgmented rubber iff low qaoE^. 
Tbe artides ate first fa^on^ by jmiring rite soft materim ; 
they are then varnished, and afterwards cored in ovens 
heated to about 135^ Ci The fine vulcaotzed spread 
sheets ** are made by sprwding layers of india^rabber sdu-* 
tiou, already du^d with the requirite proportion of 
sulphur, on a t&SSiB base ptevioni^ pr^r^ with a 
mixture of paste, glue, and treada Tulcanizetion is then 
effected by steam heat^ and, the prepaiatiou on the dofii 
being softened by water, tbe sheet of rubber is readEy ns 
moveil Tbe reqtrired thidmess of riie spread dieet is rety 
often secured by She rubbenfaoed surfaces of two cloths 
bring united bdore curing The thtwds used in me^ng 
elastic weblriiig are usually cut from spread dieets. Tbe 
mimubetute d ^nu^ valves, and washers dom not re* 

ClUm SnV vorv SI&MmI Vkomcr cmnAwilW 


nntimimy : but, for tbe best wsdte, it » ncccmTy «ai 
S AoSd contain from 20 to 30 per cent, of nncombined 

“'fti the vnlcenization of rubber is 

SJja&Jh iS >to 

of ebonite or vdcanitc. It » usually made by mamaaiU 

^bn if nMm ot Ito wml mtais i^ia» JS 

KauiTed articles out of the mass thus obtained and hcatiug 
^six, eight, or ten boors to from 135* to 150 . Ebonite 
toW L polidi, and is vnlnablo to tbe electnemn on 
account of its insulating properties, and to the di^ist and 
ibotograpber because vessels made of it are unaflected bj 
SiitSaidd reaganto A kind of nd^nite wbgi 
contains a very brgo proportion of vermilion » “W*. 
under tbo name of dental rubber, for making nrtificiBl 
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du fabriemt dVads tn. taoutAone, Isc., 2 voK, 606 pp, PMi«, 
J88a vr.A) 

INDICniENT, in English law, is a formal nccusnliion 
in writing, laid before a grand juij) and by them presented 
on oath to a court of competent jurisdiction. It is tbv.v 
distittguished from a mcra presentment by tbo grand jury 
made on informeUou within their own knowled^, and from 
nn I:SPOsitA230x(?.r.}, 1^ which a prosecution is institnted 
at the suggestion of a imhlie officer without the joterveution 
of a grand jury. Tito grand jury hears in private the 
witnesses in support of the appUcation, and, if it considcni 
that a primaftteie case has been made ont, it is its duty to 
find rtio indictment "a true biO.** Otherwise it sends the 
indictment into court tom up^ whiidi is a fiuding of “ no 
InlL” In this ease the indictment is said to bo ignored. 
An in^tmeut is said to con^ of three parts — tots com- 
mencement or caption, the statement of tbo facts constitut- 
ing the crimes and the eondnsion. In each part appropriate 
and hi^y technical language is still used, but verbal pro- 
dstou is not so essential as it once was, and departure from 
the ordinaiy formalitic:^ if it inrolrcs no misapprolicnsion 
or mistekey docs not make a daw in the indictment. The 
fonusil eommoncemeat of an indictment is eitcr the follow- 

Sm.. . • 


apoasi Doua^ xnese aTacies Deing geneni 

l&rinoued imt of mixed rubber, and vulcauized ettber iu 
moulds or in powdered French riiaUc. Boilers ate xnade 
to adhere to &rir metal i^^iudles by riie interveutum of a 

Uy^f ehomt^ and after vidcanization they are turned. ^iumoucButeat w »» rauicunem » uuer mo joiiow- 

k *“***“ ^ ^-•“MadIesex to wit. The jurors for our lady 

will giro off gM or ra^ at the the Queen.on their oath present," Ac. The name of tho 
“ eari^ of am^ia, eonnto and district in tho maigin is tbe « venue," and it 

^mnnbined snl^mk towdi^ should in general bo tho county in wliieh tho dfence was 

wavomDiuou BUipaur is liQunous, and ofteu leads to the Ti.* .v • «• .« . . * 

deray ot vdSesaued goods; but an ezeess of snlphnr is 


Buvuiu JII4 geuunu oo mo couacy in wiucu tuo ouenco was 
committed, or the district over whi^ the juriedEction o{ the 
conrt^estends. An indictment condudes with tbe words 
" agmnst the peace of our lady tbe Queen, her crown and 
uigmty,’’ if the offence is a crime at common law. If tho 
offence b a enme by statute, tbe indictment must also ubo 
the wow “ against tbe form of the ^statute in such case 
made and provided.^ In tbe ** statement’* great care must 
ue taken to set forth the facts of tbe case with certainty 
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and precision. It may be mentioned tbat in the Criminal 
Code BUI, which has been drafted on behalf of the crown 
by Mr Justice Stephen, and revised by a judicial commis- 
sion, it is proposed to substitute for the existing formalities 
a simple statement of particulars, \rith a reference to the 
section of the code defining the offence. An indictment 
lies for all treasons and felonies, for misprision of treasons 
and fdonies, and for all misdemcanonrs of a public nature 
at common law.” And if a statute prohibit a matter of 
public grievance, or command a matter of public conveni- 
ence, all acts or omissions to the contrary, being inis- 
demeanonrs at common law, are pum'shable by indictment 
if no other mode of proceeding is pointed out by the statute. 
The statement of the offence is called a count, and an 
indictment may consist of several counts. But only one 
offence ought to be charged in each count, and offences of 
a different nature at/., murder and burglary, should not bo 
charged in the same indictment. Until recently it was 
thought improper to charge theft in one count and receiving 
in another of the same indictment ; but that is now made 
[lossible by statute. So a prisoner may bo charged as 
accessor 3 * before the fact in one county and os accessory 
after the fact in another. At common law an indictment 
may be preferred at any time after tho offence committed; 
but various periods of limitation have been fixed by statute 
in special cases. For example, certain kinds of treason 
must be prosecuted within three years. 

Prosecutions by indictment in the United States gene- 
rally' resemble those of English law, the offence being 
chaiged os “against the peace and dignity of the state or 
commonwealth," unless it is a statutory offence, when the 
conclusion “ against tho statute,” &a, is used. 

IXDIGO is a well known and exceedingly valuable blue 
dyeing material. The substance has been known among 
'Western communities from an early period, being mentioned 
by Dioscoridcs as 'lySimy, and by Pliny as Indicum ; when 
it made its appearance in England it was called indico. 
As all these names show, the material in its ori^n and 
irrodnction is closely related to India, among the commer- 
cial commodities of which it has always occupied a distinc- 
tive and important place. It was not, however, till after 
the establishment of the Cape route to India that indigo 
came to be largely used in the dyeing establishments of 
Western Europe, woad having in earlier times been utilized 
for purposes to which indigo was subsequently applied. 

As a commercial substance indigo is entirely obtained 
from the vegetable kingdom, althongh it may be produced, 
in minnte quantity, from a principle contained in urine, 
and its synthetical formation has also been accomplished. 
The number of plants from which indigo may bo procured 
is known to be large, but only from a very few is it pre- 
pared in practica Those are various species of tho 
leguminous gen^ Indigofera, especially the four species I, 
tinetoria, I. Anii, /. disperma, and I, argadea ; and it is 
said that in (}hina Polygowm, tinelorixim and other non- 
legnminous plants are used as the source of /an or 
indigo. The woad plant, /sa/is tindoria, owes its value as 
a dye to the presence of indigo matter, although indigo is 
not actually prepared from it. The most important 
source of indigo, and that most generally cultivated, is I. 
lii^oria, which is an herbaceous plant growing 3 to 5 feet 
high, and having bipinnato leavea It is in the leaves that 
the indigo-yielding principle chiefly resides, and these are 
most gorged with it at the period when.the flower-buds are 
about to open. It is then that the plant is cut down ; and 
in some regions the same stock yields in one year a second 
. and even a third crop of stems. 

Two prmcipal methods of preparing indigo are pursued, 
— dried leaves being operated on in the one, while the fresh 
green stalks and leaves are used in the other. It will be 
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sufficient to describe the latter, the more important process, 
as it is conducted in Bengal, where the most Ughly esteemed 
varieties of indigo are made. The cut leaves and stems 
are tied up into small bundles and conveyed at once to 
the factoiy, in which there are two ranges of large tanks 
or vats, one series being at a lower levd than the other. 
In the upper or fermenting vats tho bundles are sub- 
merged ; and cross-bars are fixed over the vats. A fermen- 
tation moro or less rapid ensues, its completion occupying, 
according to the temperature, from nine to fourteen hours. 
'Hie progress of the operation is judged by the tint assumed 
by the water, which under favourable conditions should 
at the end of this stage be of a fine clear yellow colour. 
In this condition the liquid is run off into the lower vats, 
in which it is necessary' to maintain it in a state of 
violent agitation. For this purpose a number of men, 
armed with long bamboos, enter the vats and lash the water 
incessantly for two or three hours, thus constantly exposing 
new surfaces to the air. Gradually the liquid assumes a 
green colour, and indigo appears in broadish flakes, which 
as it forms begin to sink. After this transformation is 
complete, the liquid is allowed to settle, and as the indigo 
sinlm tho clear liquid is drawn off in a series of discharges 
by pipes at different heights in the vat. The deposit of 
indigo is then placed in a boiler, and, to prevent any further 
fermentation, is raised to the boiling point. After resting 
for about a day, it is boiled for three or four hours, and 
then filtered over a thick filtering cloth, and the paste is 
dried by pressure. The cakes formed during the pressing 
arc then put away to diy gently in the shade, and in a 
few days are ready for packmg. 

Bengal indigo of good quality forms a porous earthy 
mass, light and easily pulverized; and when newly fractured 
it has that brilliant purple-blue colour distinctively known 
as indigo, with a land of coppery lustre. Experts distin- 
guish upwards of forty qualities of Bengal indigo, princi- 
pally characterized by varying shades of colour, — ^^e in- 
ferior qualities being dull in hue, with greenish or greyish 
tones, hard, dcnsi^ and not readily broken. The varieties 
of in^go which come into the European markets arc classi- 
fied according to their sources : the classes most frequently 
met with ore Bengal, Oude, Madras, Manila, Java, Egypt, 
Guatemala, Caraccas, Mexico, and BraziL The best 
qualities arc the Bengal, Java, and Guatemala. 

The condition in which the indigo-}’ielding principle 
exists in the fresh plants has been a sulgcct of some 
speculation and controversy. Dr Schunck has investi- 
gated the leaves of tho woad (Isatis tinetoria), the Chinese 
indigo-plant (^Pohjgomm tindorvutm), and others, and from 
all these has isolated a glucoside body indican, wMdi, under 
the influence of dilute mineral acids, is decomposed, forming 
indigotin or indigo-blue and a variety of glucose which ho 
calls indiglucin. It has been assumed tliat the same 
principle resides in Indigofera as in these other plants, and 
is the efficient source of the dye-stuff from that genus. In 
the decomposition of indican were are formed — ^in addition 
to indigo-blue — ^indigo-red (indigo-rubin orindigo-pnrpuriii) 
isomeric with the blue, indigo-brown, and indigo-gluten, all 
of which, forming part of the precipitate, modify the colour 
of the product and render commercial indigo a compound 
body. Indigo also contains a certain amount of inorganic 
matter and other non-tinctorial constituents, so that the 
proportion of indigo-blue may vary from about 73 down to 
12 or 14 per cen& of the mass. Pure indigo-blue or 
indigotin, ^ ^ neutral body of a deep blue 

colour, destitute of taste and odour, and insoluble in water, 
dilute acids, and alkalies, and in cold alcohol and ether. 
Boiling alcohol, ether, and aniline dissolve it, as do also 
petroleum, benzene, diloroform, and phenol, melted sperma- 
ceti and stearic acid, and several oils. It sublimes at 
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290*-300* CL, giving off violet vapours which condense 
hito right rhombudal prisms possessing a brilliant coppery 
lnstr& By detmctive distillation, indigotin yields among 
other products* aniline,— a drcnmstance to which that now 
well-known body owes its name (from the Sandait ntli 
thm ng b the Portuguese anil, ind^}. Treated with 
■.riJiTiitg agents indigotin takes up osygen, and is con- 
verted into isatin, thus : — 

C,^,^*.0,+20-Ca;H^'.04 ; 

Isatla. 

and by fortber oxidation mtto-fielioyUc add and ^cric 
acid are evolved. The most valuable cfaatacter, boweverp 
of ind^tin is found in its behaviour under the influence 
of hydrogenizing or redudng agents. In the presence of 
nascent hydrogen indigotin absorbs that dement and is 
converted into white indigOg a colourless body which is 
readily soluble in alhaline or earthy alhaline sdations, and 
by simple exposure to tbe air re^xidkes and reverts to its 
orimnal blue condition indigotin. The reduction to white 
znd^ is thus formnlated : — 

C|gH|0h aO**)* 2HL * CylB^b aO*. 

Advantage is taken of diese properties in dydng with 
indigo as detailed under Dxjbisg^ vol ni. pp^ 576-7. See 
also GAUCChrnTXTZXGp voL iv. pp. 689-901 

Indigo when dissolved in strong sulphuric acidg forms 
with it two add compounds, both of whidi have limited 
indnstrial applications. These are (1) sulphind^tic add^ 
CiqH«X« 0^(S03H)^ known also as sulphate of indigo or 
soluble blue and (2) sulphophceoidc add, scl- 

phopnipuric add, or indi^ pur^e, 

Hiese bodies are formed together in the snl^uric add 
solntion of indigo ; but, as the second is insoluble in weak 
odds, it precipitato when the solution in which it is 
formed is largely diluted with water. Both these adds are 
solnble in water. The first was formerly used in dydng 
Saxon*hIae on wool and silk, a style now little known j 
and the sodium salt of the second is known as red indflgo 
carmine. ^ 

The synthetical preparation of indigo is a snlgect whidi 
has long occupied the attention of chemist^ as obviously 
any means by which the substance mi^ be artifidally 
obtained on a commerdal scale could not foil to be of 
great industrial valua The numerous efforts xs^e in this 
dirochon appear at last (1881) to be crowned with success ; 
end there is now litfle doubt that artificial wiU soon 

become a commeimBl pwdoct. It ia to Professor Adolf 
a«yer of Mnmdi that the measure of success alreadv 
attamed in ma^acturing indigo is due. For many yearn 
he ^ patiently investigated tbe molecniar coostitntm of 
denvatives. From isatin, propared by 
the oridation of mdieotin. Baerer iTmaU 
ido 

assistance of Smmer^ 

«ic acid.andltQr«nKSCS 

« OM ™ «tebliahed*betw«en indigo 

SSiS aima^ymet k 

tires inA’ 5®®ained of reconverting these derive- 

rSSJ hiStel indigotin \nd& 


acetiV acid ^ . *3rer, ^hen from ph^i: 

nitrolSheffiS on oxinMby 

VtieatmSt SrSS,* w it® t«n, 

nmidoxinadl, a V™® twnsfotmed into 

'"‘MthesrriroofSnrfSnHn i®®«n! 

, 01 tansfotmahons was complete; but they 


«) 


were effected by a process so roundabout and elaborate as 
to prednde oil hope of any commercial issue from the 
method. Quite recently JBa^er, coming back to the 
use of cinnamic acid, has derised the much simpler and 
more direct process which now promises to become, and 
indeed already is in operation as, a method for the com- 
merdal preparation of indiga By treating cinnamic acid 
with nitric acid, ortho-nitrcHsmaamic acid is prepared, 
which on eiqpoaure to bromine vapour readily combines 
with that body, forming ortho-nitro^lwom-hydro-danamic 
arid. This substance when treated with cauMiic alkali is 
converted by the loss of the bromine into ortho-nitro- 
phenyl-propioUc acid, which, lastly, when heated in an 
nlkoline solution of grape sugar develops into indigotin. 
The steps in the process are therefore represented thus : — 

(11 C«Ha<?.HX(K)H+yOsHO-aH4(yOs)CBH.COOH+Hs^ . 

GumuBte«cMU XUdeodiL. Aitro^nuHlcadd. Water. 

(2) (iH4(yO.>CsH.COOH+2Br-..C«H4(yO.>C.HjBrX^ 
ad£ Bromlna 2?itP^brem^niuui»e add. 

(8) CgH4(XO^BaDrACOOa-{-SXaOHeC«H4(XOU)C:COOll4-SXaBr<f2n.O. 

Csttstle Aitn>*pi«q^olie 
loda. , odd. 

2CiHsN04+2H5- a*Htoy.O.+2CO.+2HAO , 

mcfo-p^otfc Jiidmin. ” 

add. ^ 

The nitro-pro|)iolic arid is now being manufactured by 
the fiadische Anilinfobrik as a material for indigo printing. 
The add has aimply to be printed on the doth with a 
thidrening containing mpe sugar and alkali, and, by 
ateanrag, ind^ is developed in the fibre. This reaction 
is in itself a matter of no small importance, seeing that 
the printing of indigo direct is an extremely tronUesome 
operation. Hitherta4ndigo in mass has not been pro- 
duced, but there can be little doubt that the romaining 
difficnlties, among whidi is the present expensiveness of 
dnnamie add, will soon be overcome and that artifidnl 
indigo wQl take its place among ordinaty diemical niann- 
factnres. • 

INDIUM, a metal discovered with tbe aid of the 
spectroscope^ in 1863 by Beich and Bichter when testing - 
Mrtain spedmens of Frdbcig dno-bicnde for thaiiium. 
Instead of tho brilliant green Hue characteristic of this 
latter metal, th^ observed an intense indigo-blue line 
ocrapymg a position different from that of any known line, 
and were thns at once led to suspect the presence of a 
previously unknown dement. The name indium wus chosen 
* S* ®6tol, when they encceeded in isolating it, onacconnt 
of tto mrcminstance. It has ainco been detected in 
blendes from various sources, but always in extremely 
imnnte amount, and still remains one of the rarest of tlie 
elemento Indinm u best prepared from crude dne made 
from m^-contaimngblendes. As it is less positive than 
anc, if the crude xmc is treated with insuifident hydro- 
^onc pod to disrotre it completely, a residue is obtained 
oontaimngallthe mdimn togetW with several other mahiia 
step ^sent in small quantity in the anc. The properties 
of indium Imve already been partiolly described (vo£ v. n. 
iin« > 1 exhibits, besides the indigo-blue 



fisA ir-vwginpxia ui laeapecrrumot inmuiu 

lii» d “ /‘'««J3;,*«»«ied by Tholdn, the h 

tile hydrogen line near Gbdns however, 
® « ”»t t» be explained by the 

M^oution Ae indinm contains occludU hydrogen, 

^hm**!iS** become impressed on the 
« TolatUiz^ in the are. 

SnSrf tSl ®f"®?^”««“bInnce of corresponding 
the __ especially cm account of 

wie existence of. an indmm alum isomorphora with ordinary 
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pTiim. Hence indium cUoride is usually represented by 
the formula In^Clc the formula of aluminium chloride 
being AloCl^. V. and C. Meyer have recently found, 
however, “that the density of its vapour at .a bri^t red 
heat corresponds with the formula InQ 3 , indicating that 
indium is a triad and not a Mrad like alnminium and 
iron. AlnTnininm and iron (ferric) chloride boil readily 
at a temperature below that at which sulphur or mercury 
boil, but indium chloride does not volatilize in the vapour of 
perchlorodiphenyl, which boils considerably above 440° C., 
and only slowly sublimes in the vapour of phosphorus 
pentasulphide (b.p. 530°). It evaporates by no means 
rapidly at a dull red heat, but is momentarily converted 
into vapour at a bright r^ heat, furnishing a gas which 
behaves normally. It is noteworthy that aluminium 
diloride decomposes entirely at a temperatnre very little 
above that at which it gasifies. The issue raised the 
Meyers’ observation is of considerable theoretical interest, 
and the subject demands further investigation. 

INDORE, or the Territories of the Mah&r&jd. of Holkar, 
is one of the principal native states in India, under the 
Central India Agency. The name of the state is taken 
from that of the' capital Indore^ 22° 42' H. lat, 75° 54' E. 
long: The territory consists of many isolated tracts ; but 
since 1861 arrangements have been made to concentrate 
the state as much as possible, and lands which were 
formerly held by Holkar in Ahmednagar district and in 
the Deccan have been exchanged for districts ^viA.pdrgdnds 
bordering on the Nerbudda (NarbadA) river and the 
tract in which Indore town is sitnated. The area of the 
whole of Holkar’s territories is estimated at 8075 square 
miles. Of these districts, those situated to the north are 
drained by the river Chambal and its feeders, those to the 
south by the Nerbudda. The tracts are fertfie, producing 
in abundance excellent wheat and other grains, pulse, 
sugar-cane^ cotton, and opium. The popx)y is so generally 
cultivated that, when in bloom, it gives the country the 
appearance of a vast garden. Tobacco is also grown to a 
great extent, and is of admirable quality. 

The great YindhyA range traverses the southern division 
of Holst’s dominions, in- a direction from east to wesf^ a 
small portion, of the territory lying to the north of the 
mountains, but by much the larger part to the south. The 
latter is a portion of the valley of the Nerbudda, and is 
bounded on the south by the S&tpura mountains. Basalt 
and other volcanic formations predominate in both ranges, 
although there is also much sandstone. The Nerbudda 
traverses Indore from east to west ; and the valley at 
Mandlesar, in the central part of the district, is between 
600 and 700 feet above the sea. The general appearance 
of the country is that of an undulating valley intersected 
by low rocky ranges, in some parts tMckly clothed with 
stimted jungle, which also covers considerable tracts in the 
plains. The forests of the state form' two belts, the 
southern and the northern. The former, which is con- 
sidered unhealthy, borders on the S&tpura range, and the 
latter, a healthy tracts on the Vindhyd hills. Prom its 
'inter-tropical position, the climate of Indore is sultry, the 
thermometer ranging from 60° to 90° Fahr. in the house. 
For some months from the dose of the periodical rains, 
malaria is so deadly in the jangles tlmt no European 
ventures into theiXL 

Besides the ruling trib^ of Marhattds, the population 
comprises many other classes of Hindus, a feW' Mahome- 
tan^ and a considerable number of Gonds and Bhfis. The 
Yindhyd and Sdtpnra ranges are peculiarly the country of 
the Bhfis, who are considered to have been the earliest 
occupiers of the soil This race is one of the wildest in 
India, its people living for the most part on vegetables and 
{^ime, or on the plunder of their more dvilized neighbours. 


They have, however, of late years been brought into more 
peaceful habits of life. The population of Holkar’s 
territories was estimated in 1875 at 635,450. The revenue 
in 1875-76 amounted to £459,800, and the disbursements 
to £405,100. The number of schools iu 1876 was 77, 
attended by 3235 pnpfis, costing the state £3000. ^e 
principal educatioi^ establishment is the B^knmdr college, 
for the education of the sons of the chiefs and nobles of 
Central India. The institution is maintained by the British 
Government, and is located within the grounds assigned for 
the purposes of the “ Residency.” The governor-general’s 
agent for Central India has his headqnarters at Indore town 
A branch line from the Great Indmn Peninsula Railway, 
known as the Holkar State Railway, mns from Ehandwa 
junction to Indore. The prindpal en^eering works are 
the ascent of the Yindhyd range and ^e bridge over the 
Nerbudda river. From Indore the line is taken up by the 
Neemuch Railway through part of Sindhia’s dominions, 
connecting Indore with Nas^bdd, and finally with Dellii 
and Agra, The chief means of communication are the 
Bombay and Agra Trunk Road, which runs through Indore, 
with branches at Mhow and Dhar, Ac . ; another road, 80 
miles in length, joins Indore with Ehandwa, crossing the 
Nerbndda by ferry. 

There are cotton mills at work in the stat^ which have 
proved a regular source of income, as they turn out cloth 
for which there is a ready market. In 1878 the number 
of spindles was 10,000. Indore city contains a charitable 
and leper’s hospital, and a dispensaiy. Cholera frequently 
prevails. 

nistory . — ^The founder of this dynasty was Malhar Rdo, 
the son of a shepherd, who lived in the village of Hoi, in 
the Deccan, whence he derived the surname of Holkar, the 
adjunct ”kae,” “kar,” or “kur” signifying inhabitant. 
Draining his father’s occupataon, he enlisted in a troop 
of horse; his rise was rapid, and he eventually became one 
of the most distinguished leaders in the first MarhattA in- 
vasion of northern India, and obtained many possessions 
north of the Nerbudda and about Indore by grant from 
the peshwA At his death he was succeeded by his grand- 
son Main Rdo, who died shortly after his accession. Alia 
Bdi, the mother of Malli Rdo, then took the management 
of affairs, and appointed as cominander of her army Malhar 
Tilikqji Holkar, a chief of the same tribe as, but in no way 
related to, Malhar Rdo. Alia Bdi died in 1795, and was 
not long survived 1^ Tdkaji Rdo, after whose death the 
power of the house of Hollmr was nearly extinguished by 
family quarrels and the dissensions which distracted the 
Marlmtta confederacy at the close of the last century. 
The fortunes of the fomily wer^ however, restored by 
Jeswant Rdo, an illegitimate sou of Tdkaji Holkar, who, 
after a signal reverse from the army of Sindhia, employed 
European officers to introduce their discipline into his 
army, and in 1802 defeated the united forces of Sindhia 
and the peshwa at the battle of Poona. Twice Holkar 
attacked British territory, but was totally routed, and 
Bnally was forced to sign a treaty on the banks of the 
Bids, by which he was stripped of many of his conquests. 
He died insane in 1811, and was succeeded ly his son 
Malhar Rdo, daring whose minority the state was torn by 
the most violent dissensions, and overran by Pinddiis. 
The army mutinied, and British intervention became 
necessary to restore the government. Malhar Rdo dying 
in 1833 without issue, his wife and mother adopted 
Martaud Rdo Holkar-as his snccessor. He was summarily 
deposed ly Harl Rdo, a cousin of Malhar Rdo, whose 
accession was welcom^ by the troops. His rule wras a 
tissue of intrigue and disorder. He died in 1843, and his 
adopted son, who sncceeded him, died in a few months, 
leaving no heir. ' The succession was declared to rest with 
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mah4hij4), at that time eleven y“« ^We, the most hi^ly cultivated distoct, but subjMt 
placed on the gadl Holkar to inundation by the former river ; the plateaus of Samte- 

lishment of 3100 regular and 2150 ^ l^y repon, the mostunproduc^ of the 

2100 regular and 1200 irre^ar cavalry, and 340 athllery “ ^ Brenne, between the (^ise and 

men, with 24 field guns ^uippei -nnaiatinB of Oreuso, forming part of the mardiy territory which erteiids 

INDUE, a department of under me aama n^ into Indre. The valley of the-Loire 

parts of the old provinces Bas-Berry, department, from its beauty and fertility, receives 

I b<««W H. oI P» n» !!« damftt «! 


62' and 2” 13'E. long.,_Deingou Cereals of nil kinds aie 

to south and 54 miles in breadtii f^ ^t^ STiu lr2S« Sundance^ than is required by tie 

derives its name from the nvor Into, i^chfl 8 Vines are cultivated ton considerable extent, 

it from south^st to northwest ^teand red wine% exported chiefly 

Vienne, tributaries, like fte In^ of the yXufmd bSuL ' Vegetables; poWs, fruits 

SltStoiSS, ^SKtto S ot p«ta< d™^ arimU «.!m. jsn- 

weUWed pl^ TOmpramg se^T^i™ ^ ^ ^ backward states from 

^r valleys, however, the soil is extremely fertile. The the conserrotive adherence to old 

Chamnavne. n bare though fertile district to the north- by the small peasant propnrtm^ who bold much of the land. 

west abundant rereal crops, and affords excdlent The mineral resources of the departmmt are unimportant 

v^'Wrtipproaucea aDuuwiui- tr i «s«u.v.l<s milMnne. litliosniiDluc stone, and 


temperate, thoo^ moist. On the southern heists the 
cold la often severe, and thron^ont the department the 
crops suffer much from hailstorms. The groi^^ of cereals 
In Jhdre exceeds the requirements of &e inhalntants ; 
the YYBsturage is good end abundant) and there are 
namerous valuable forests of oak, elm, beech, and other 
timber. EVait-trees are pleutiful, and market-gardening 
is a flourishing industrir. The vine is cultivated to a small 


extent, and yields a mediocre red trine. Chestnut^ potatoes^ 
turnips, beetroot, hemp, and colza are also grotrn. The 
rearing of horses and homed cattle is carried on in the 
Bois-Chaud, andof sheep in the Champagne. Themineral 
resources of the department iudode large quantises of iron, 
besides marl, san&tone, liniestone, marble^ litbograj^o 
and mill-Btones, granite, and other atones. USie ^ef 
industry is th^ working of the iron; tobacco^ paper, 
pardiment, doth, woollen goods, leather, felt, pottery, 
porcekin, bonnets, scythes, and dies are also manufactured. 
Tudre has consideiable trade in its natural productions and 
manufactured artide^ and in wod, horses, and oxen. 
Tlie department is Prided into the arrondissements of 
Chftteaurottx, 1^ Blanc, La Chhtre^ and Issoudun, with 23 
cantons and 245 communes. The diief town is Ch&teau- 
roux. The total areais 2624 square miles, and the popula- 
tion in 1866 was 277,860, and in 187B 281,248. 

INDBE-ET-LOIRE, a department of ^central France, 
roimting d parts of the old provinces Tourmne, QrWanais. 


and potteiy, has encouraged the manufacture of these 
ordclea The diief industry is the manufacture of gun- 
powder at Sipant near Tours. Silk-weaving, formmly veiy 
flourishing, is a gain be^nning to revive. The relining of 
beetroot sugar and the preserving of fruits occupy many 
hands. Cloth, carpets, file^ woollen goods, impw, and basket 
work are made in the department ) and there is a condder- 
ble trade in many of the manufactured artidesa Indre* 
et-Loira is divided into the arrondissements of Touie, 
TiOches, and Chiuon, with 24 cantons and 282 coimnimcs. 
The chief town is Tours. The total area is 2360 square 
miles, and the population in 1866 was 325,193, and in 
1876 324,875 

UfDCLGENCE, in Boman Catholic theology, is defined 
as the remission, in whole or in part, Vy ecdesiostlcal 
authority, to the penitent sinner, of the temporal punish- 
ment due for stn.^ The word (from indulgeOi and perhaps 
connected with duleU) in its dasdcal nse has the moaning 
which it still bears in ordinary parlance; but by posfc- 
dossical writers it is often employed in a more special sense 
to denote a remission of taxation or of punishment The 
Codex Theodosianus has two titles “De indulgentiis 
debitorum” (lib. xL tit 28) and ‘'De indulgentiis 
criminnm ” (lib. ix. tit 38). In this senseit was tofenup 
by ecdesiastical writers ; thus Ambrose says ‘^nemo rccte 
egerit pceuiteutiom xusL a Deo per Christum speraTerit in- 
dulgeutiam and Augustine (JJotuJ%d,^\, 3) quotes Beticius 
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nverst, in tlic \ra}' of sliortening or lengthening the 
prescribed duration of the period during which ecclesiastical 
penance was to be done, 'was always left to the discretion 
of the bishop. An early and explicit proof of this is 
found in the fifth canon of the council of Ancyra (314).^ 
This discretionary leniency was sometimes, as appears from 
the writings of Cyprian, granted by the bishop on the 
intercession of those who were witnessing for the truth in 
prison j sometimes also at the instance of the civil magis- 
trate. The episcopal power was occasionally exercised, not 
only in a shortening of the canonical duration of the penance, 
but in some mitigation of the nature of the penalty itself 
(Syn. Ancyr., can. 2). VTe find indications at a very 
carl}' period that some of the minor ecclesiastical offences 
could be readily and canonically atoned for by almsgiving 
(Aug., De Ful et. Op., c. 19) j thus gradually arose, by 
steps which cau readfily bo conjectured, a regmar system 
of commutations (ledemtiones, commuratlones),^ set forth 
in “libri penitentialcs,” offering striking analogies to the 
provisions made by the various crinunal codes by which 
the Theodosian was supplanted throughout Europe. In 
the Penitential of the Greek Theodore of Canterbury, for 
example (690), which is to be found iiililjgne’s Paivologia, 
a canonical fast of days, weeks, or years may be redecined 
by saying a proportionable number of psalms, or by paying 
an adequate fins. For more than four centuries this work 
held a position of great authority all over Europe. At the 
time of the crusades, to go to Palestine and take part in 
the struggle against the infidel was held to be a work of 
-such extraordinary merit as to render uimecessary any other 
penitential act on the part of the sinner who engaged in it 
Thus at the council of Clermont^ held under Urban II. 
(1095), it was decreed “iter illud pro omni poenitentia 
reputetur.” The great schoolmen were the first to reduce 
to.a theory the praxis which had gradually thus sprung up 
within the Western Church. That theory may be said to 
resolve itself into the two positions — (1) that^ after Uie 
Tembsion of the eternal punishment due for sin, there 
Tcmains due to the justice of God a certain amount of 
-temporal pain to be undergonei, either before death in this 
world, or after death in purgatory ; (2) that this pain may 
be remitted by the application of the superabundant merits 
•of Christ and of the saints out of the treasury of the church, 
the administration of which treasury is the prerogative of 
'the hierarchy. A characteristically elaborate statement 
■and defence of these theses will be found in the supplement 
to the Summa of Thomas Aquinas fp. 3, qn. 25) and in 
'the Summa of Alexander Halesius 4, qn. 23, arL 2, 
membr. 5). lii their Tridentine form they occur in sess. 
*6, can. 30, and sess. 14, can. 12-14. With these.passagcs 
■must be compared the condemnation of the synod of Fistoia 
•by Pius VL in 1794. 

Indulgences are either general or particular, i,e., either 
■open to the whole church or confined to particular localities. 
The most general of all is that which is proclaimed in the 
,year of jubilee. Indulgences again are either plenary or 
non-plenary, the former being a total remission of all the 
'temporal punishment which may have been incurred by 
'the recipienL It must carefully be borne in mind that, in 
Roman Catholic orthodoxy, indulgence is never absolutely 
rgratnitons, and that those only can in any circumstances 
-validly receive it who are in full communion with the 
•churc^ and have resorted to the sacrament of penance, in 
which alone, after due contrition and confession, provision 
'is made for the remission of the graver penally of sin. 
The doctrine of indulgences, however, is singularly open to 
•misunderstanding; and in its practical applications it has too 

^ See Bingham, Antt., xviiL 4 ; and Herdc, Condliengeteh., i. 
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often been used to sanction the most flagrant immorality. 
The scandalous abuses connected with the “pardoner’s” 
trade, and in particular the reckless conduct of the hawkers 
of the papal indulgence granted to those who should con- 
tribute funds for the completion of St Peter’s, Rome, were, 
as is well known, very prominent among the proximate 
causes of the Protestant Reformation. In the 14th article 
of the Church of England the doctrine of the “ thesaurus 
meritorum”or “thesaurus supererogationis perfectorum” 
is by implication rejected ; and in art. 22 “ the Romish 
doctrine concerning purgatory and pardons ” is expressly 
condemned. It is hardly necessary to add that “ the power 
of the keys” is inseparable from the idea of a church, and 
that in this power is plainly involved a certain discretion 
as to the time and manner in which discipUne shall be 
administered This discretion is claimed by every organized 
body of Christians. 

See Aiaort, Be Origine, ProgrewK, Valore, el Fruetu Indul- 
genlianim, Vienna 1735; and llirschcr, JJie Lchre vom Ablass 
'rubingen, 1844. 

INDUS, one of the three greatest rivers of northern 
India, rises in unknown regions on the northern slopes of 
,tbs sacred Kailas Mountain in the Himdlayas. On the south 
of this' antoa hiU rises the Sutlej, the great feeder of the 
Indus, which unitb£.^ith it after a separate course of about 
1000 miles. The InbSs^es in 32“ N. lat and 81“ E. 
long., enters the Punjab in i^t. and 72“ 61' E. 

long., leaves the Punjab in 28“ 2r and 69 47' 
K long., enters Sind in 28“ 26' N. lat and 
and finally falls into the Arabian Sea in 23“ 
and 67“ 30' E. long. The basin of the Indus is estimate 
at 372,700 square mile^ and its total length at a little over 
1800 miles. 

The first third of its course lies outside of British 
territory. It at first flows north-west for about 160 miles 
under the name of “ Sinh-karbab,” until it receives the Gar. 
Shortly after this junction it enters Kashmir. Near 
Iskardoh in Little Tibet is the wonderful gorge by which 
the river bursts through the western ranges of the 
Him&layas, said to be 14,000 feet in depth. For 
about 120 miles the river passes south-west through the 
wilds of Kohistdn until it reaches the Punjab frontier near 
Derbend. A little way above Attock, in Rawdl Findl 
district, it receives the Cabul river, wind brings down to 
it the wacera from Afgbdnistdn via Jal&l&bdd and the 
Khyber Foss. The two rivers have about the same 
volume ; both are very swift, and are broken up with rocks. 
Their junction during floods is a scene of wild confusion of 
waters. At Attock the river has fallen from its elevation 
of 16,000 feet at its source in Ubet to under 2000 feet. 
After leaving Attock, the Indus flows almost due south 
down the western side of the Fuqjab, parallel to the 
Sul&imdn hills. Just above Mithankot, in the south of the 
Derd Ghdzl Khdu district, the Indus receives the accumu- 
lated waters of the Punjab. Between the Indus and the 
Jumna (Jamund) flow ^e five great streams from which 
the Punjab (Paqj-db, literally “ The land of the five rivers ”) 
takes its name. These are the Jhelum,' the Chendb, the 
Rdvi, the Bids, and the Sutlej. After various junctions 
these rivers all unite to form the Faujnad, literally “The 
five rivers.” The Fanjnad marks for a short space the 
boundary between the Punjab and Bahdwalpur, and unites 
with the Indus near Mithankot, about 490 tniliiB from the 
sea. The breadth of the Indus above the confluence is 
about 600 yards, its velobity 5 nules an hour, its depth 
from 12 to 16 fee^ and its estimated discharge 91,719 
cubic feet per second. The breadth of the Panjnad above 
the point of junction is 1076 yards, with a depth of 12 to 
16^ feet, but a velocity of only 2 miles an hour. Its 
esrimated discharge is 68,966 cubic feet per second. 
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Below the junction the united streamj under the name of 
the Bados, has a breadth which varies from 2000 jards to 
several milesi according to the season of the year. The 
whole course of the river thron^^ the Foiyab is broken np 
by islands and sandbanka The Xodns enters Sind in 2^ 
26' N. latw and 69^ 47' E. long, and empties itself 
many months into the Aralnan Sea, after a generally 
south-westerly course in this province of 680 miles. Its 
average width during the low season is 680 yards; its 
depth varies from 4 to 24 feet. Its vdocily in the frkhes 
averages 7 knots per hour, at ordinaiy times 3 knots. 
Tbe discharge per second varies at the two periods from 
446»086 cn^ feet to 40,857. The average temperature 
is 10^ lower than that of the air. 

The ddta of the Indus covers an area of about 3000 
square mile^ and extends along the coast-line for 125 
miles. It is almost a perfect level, and nearly destitute of 
timber, the tamarisk and mangrove alone supplying fuel 
In the marshy portions good pastorage is obtained, and in 


the drier rioe grows luxuriantly. The climate of the delta 
is cool and bracmgin the winter’’ months, excesrivdyhot 
in rile “summer,” and most healthy dturing the floods. 

The Indus begina to rise in Dla^, attains its maximum 
depth and width in August, and subsides in September; 
The registered rise at Gidn-Bandor is 15 feet Eidi 
abound, — at the mouths, the salt-water varieties, notably 
the Clttpea fieowhit^ a species of herring ; the diief of 
the freshwater varieties is the^iafa. The local consump- 
tion and exportof the dried pala are both very large. The 
boatsof the Lidus are riie dthtdhieni zaurak (cargo boats), 
the iaunUU or feny-boaU^ and the ddndo or fishing boats. 
The aggregate burthen of the native craft on river in 
1861-62 was as follows: — ^up-stream to Sukkur 20,232 
tons, and bq^ond that town 16,317; down-stream to Sukkur 
7094 tons, and beyond it 11,456. In 1874 the number of 
steamers plying was fourteen, and of barges forfy-three, 
with an aggregate burthen of 10,641 tons ; the receipts 
amounted to £83,370. 
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